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PREFACE 

to  the  Extra  Pharmacopceia. 


Edition  XIX.  Volume  II. 


The*’ first  volume  of  this  Edition,  devoted  mainly  to  treatment 
with  drugs  and  chemicals,  was  issued  in  June,  1928.  The  second 
volume  is  concerned  with  matters  of  diagnosis,  analysis  and  assay 
of  materia  medica,  and  divers  subjects  too  numerous  to  include 
in  the  main  portion  of  the  work.  It,  like  the  corresponding  volume 
of  the  18th  (1925)  Edition,  is  published  a  year  later,  after  the 
necessary  revision,  which  involved  drastic  excision  of  out-of-date 
information,  and  the  inclusion  of  such  new  matter  as  we  consider 
important  to  medical  practitioners,  pharmacists,  analysts,  and 
others. 

In  spite  of  our  endeavours,  the  overwhelming  bulk  and  character 
of  the  scientific  literature  to-day  has  militated  against  the  conciseness 
which  we  prefer,  and  holding,  as  we  do,  that  the  tenets  of,  say, 
five  years  ago,  are  not  necessarily  invalid,  we  sometimes  purposely 
retain  the  relatively  old  material,  giving  references  both  to  it  and 
to  the  newer  and  perhaps  more  fashionable  views  by  which  it  is 
being  superseded.  In  instances  where  the  new  matter  would  cause 
chapters  to  be  overloaded,  it  has  been  necessary  to  refer  the  reader 
to  previous  editions  for  data  that  had  to  be  omitted. 


ANALYTICAL  ADDENDA  TO  CE 

MEDICA. 


mu 


:CALS  AND  MATERIA 


Chemical,  Pharmaceutical  and  Medical  Research  has  been  active 
during  the  last  four  years.  New  pharmacological  investigations, 
processes  of  treatment,  and  diagnostic  methods  have  been  evolved. 

We  observe  that  a  Professor  of  Pharmacology  at  one  of  our 
Universities  recently  made  a  plea  for  increased  facilities  for  instruc¬ 
tion  in  his  subject,  and  in  drawing  attention  to  the  advances  in 
Chemotherapy  made  abroad  during  the  last  thirty  years  emphasised 
that  fundamental  advances  in  treatment  during  that  period  have 
originated  from  animal  experiments  in.  association  with  physiology. 

We  heartily  agree  that  the  science  of  Pharmacology  should  be 
encouraged,  but  we  submit  that  problems  connected  with  new 
chemicals  for  use  in  man  should  be  approached  with  caution,  as 
erroneous  conclusions,  and  hence  dangerous  therapy,  may  result 
from  deductions  from  doses  suitable  for  animals,  as  shown  in  the 
Preface  to  Vol.  I. 


VI 


THE  EXTRA  PHARMACOPOEIA. 


A  large  number  of  the  newer  remedial  agents  have  not  more 
than  a  few  years  of  life  and  popularity,  and  occasionally  we  wonder 
whether  the  older  materia  medica  may  not  with  advantage  have 
their  popularity  revived,  and  in  some  instances  be  further  investi¬ 
gated.  We  believe  that  the  old  and  well-tried  friends  of  the  general 
practioner — ‘  Nux ,’  Belladonna  and  their  alkaloids,  Digitalis,  Iodides 
Bromides,  Mercurials,  and  so  on — are  prescribed  to-day  as  exten¬ 
sively  as  ever  they  were  in  the  past,  in  spite  of  the  keen  competition 
of  modern  remedies. 

We  are  inclined  to  think  that  many  new  remedies — including  those 
with  vast  apparent  success — are  advocated  without  sufficient  proof 
of  utility.  We  are  of  course  by  no  means  averse  to  pharmacological 
deductions  :  indeed,  the  volume  under  consideration  is  largely  con¬ 
cerned  with  experimental  research  in  many  fields. 


We  would  draw  attention  to  the  following  features  that  are  new 
in  this  volume  : — 

Esther. — The  possible  injurious  effects  of  Peroxides  and  Aldehydes» 
present  as  impurities,  have  attracted  attention.  Several  simple 
methods  of  testing  are  given  'with  our  results  and  with  recommenda¬ 
tions  for  storage. 

Alcohol,  Isopropyl. — Now  that  this  spirit  is  coming  into  more 
general  use  it  is  important  to  know  easy  methods  of  detection,  and 
these  are  available. 

Arsenic. — Tests  to  distinguish  the  various  Organic  Arsenicals, 
and  methods  of  assay,  are  arranged  in  a  manner  handy  for  reference. 

The  Medical  Research  Council’s  Report  on  Biological  Standards 
deals  with  a  modified  Toxicity  Test  for  Novarsenobenzol,  and 
details  of  the  test  are  provided  in  an  abbreviated  form.  In 
determining  experimental  therapeutic  activity,  spirochetes  are  to 
be  used  in  place  of  trypanosomes — by  agreement  of  the  League  of 
Nations  Commission  on  Standardisation  of  Serums,  Serological 
Reactions  and  Biological  Products. 

Certain  of  the  Organic  Compounds  containing  trivalent  Arsenic 
have  distinctive  chemotherapeutic  properties  in  bacterial  infections. 

Cannabis  Indiea, — Its  resin,  extracts,  and  tinctures,  were  included  | 
in  the  Dangerous  Drugs  Act  1925,  w'hich  is  now  in  force. 

Carbon  Tetrachloride. — The  latest  knowledge  in  addition  to  that 
contained  in  Vol.  I.  is  to  the  effect,  broadly,  that  Carbon  Tetra¬ 
chloride  cannot  be  regarded  as  the  ideal  anthelmintic.  Thymol  has 
replaced  it  in  some  parts  of  the  world  in  the  treatment  of  hookworm. 

Caseara. — Notes  on  cultivation,  and  on  the  wood  of  the  tree  receive 
attention  on  pp.  56  and  57. 

Digitalis. — The  author’s  assay  process  employed  in  respect  of 
samples  of  1929  leaves  showed  them  to  be  fully  up  to  standard. 
Physiological  methods  of  standardisation  are  being  improved. 
The  League  of  Nations  Commission  on  Standardisation,  etc.,  has 
issued  further  data  on  suitable  methods,  employing  an  International 
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Standardised  Digitalis  Powder.  The  Ouabain  process  as  used  in 
U.S.X.  is  recognised  as  unsound.  A  number  of  recent  references  to  the 
examination  of  Digitalis  and  Squill  preparations  are  in  this  chapter. 

Drug  Addiction. — All  the  addenda  on  this  matter  are  .  in 
the  Cocaine  Chapter.  The  inclusion  of  Heroin  in  any  proportion 
— the  result  of  an  International  Agreement — is  referred  to. 

Resolutions  protesting  against  the  Regulations  were  passed  at 
the  1929  Annual  Meeting  of  the  British  Medical  Association.  The 
restriction  was  deemed  ‘  oppressive  and  unnecessary.* 

During  1928  a  chemist  appealed  successfully  against  a  conviction 
for  supplying  Dangerous  Drugs  on  the  prescription  of  a  person 
who  purported  to  be  a  doctor  but  was  not  :  the  Appeal  was  allowed 
with  costs.  The  magistrate  stated  that  there  was  nothing  to  make 
the  chemist  suspicious  regarding  the  prescriber’s  signature. 

Ergot. — The  Pharmacological  Laboratory  of  the  Pharmaceutical 
Society  of  Great  Britain  holds  that  not  an  ounce  of  the  Liquid 
Extract  of  Ergot,  made  according  to  the  B.P.  ’14,  can  be  of  the 
slightest  medicinal  value. 

Ferrum. — Some  interesting  facts  relative  to  ‘  Food  Iron  ’  show 
that  the  content  in  some  common  foods  may  range  from  0-00015% 
in  lemon  juice  to  0-019%  in  parsley. 

Indigo-Carmina. — The  technique  for  the  use  of  a  solution  of  this 
dye  in  testing  kidney  permeability  is  given.  Good  results  are 
obtained  with  5  to  10  Cc.  doses  intravenously  of  a  saturated  solution. 
Its  application  in  the  diagnosis  of  hydrocephalus  is  also  outlined. 

Iodine. — The  question  of  the  transmission  of  Iodine  from  vegetable 
foodstuffs  to  the  animal  world  is  now  being  actively  investigated. 
There  amounts  to  a  cycle  of  intake  and  elimination.  Some  of  the 
soils  in  the  cattle-rearing  districts  have  been  found  poor  in  the 
element,  whilst  in  others  it  is  held  that  the  Iodine  is  being  literally 
£  eaten  out  5  of  the  ground  ( v.p .  85). 

Deficiencies  of  thi3  nature  have  to  be  made  good.  Whether 
Iodine  deficiency  in  natural  waters,  vegetables,  and  animal  foods 
is  directly  causative  of  goitre,  especially  in  children,  is  a  problem 
that  has  been  discussed  for  some  years.  Quite  recently  the  subject 
has  attracted  further  attention  ;  scientists  in  many  countries  have 
been  investigating  drinking  waters  and  foodstuffs  with  a  view  to 
its  elucidation.  If  there  is  a  deficiency  it  can  be  remedied  by  the 
consumption  of  Iodised  Salt  in  place  of  the  ordinary  domestic 
salt. 

An  opinion  has  been  expressed  that  an  increase  or  decrease  of 
Iodine  in  water  does  not  necessarily  indicate  a  corresponding  increase 
or  decrease  in  soil  and  foods.  We  would  differ  {v.p.  431)  and  anyone 
conversant  with  the  estimation  of  the  exceedingly  minute  amounts 
of  Iodine  concerned,  would  agree  with  us  that  more  accurate  data  are 
likely  to  be  obtained  from  testing  water  than  from  the  examination 
of  vegetables,  etc. 

Daring  the  past  year  we  have  attacked  the  problem  in  so  far  as 
natural  waters  in  Great  Britain  are  concerned.  Waters  from 
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representative  districts  in  different  parts  of  the  country  have  been 
compared  with  samples  from  districts  hitherto  considered  ‘  goitrous,1,' 
and  the  results  of  the  investigation  are  given  on  pp.  422-433. 

We  did  not  expect  any  marked  differences  in  Iodine  content, 
nor  did  we  find  them.  Recent  "work  in  New  Zealand,  which  we 
summarise  on  p.  429,  is  of  great  importance  in  this  connection. 
The  New  Zealand  workers  are  definitely  of  the  opinion  that  Iodine 
deficiency  is  the  essential  cause  of  goitre  in  that  country,  as  its: 
deficiency  in  the  soil,  and  thence  in  foods,  is  observed  in  many? 
districts  in  the  islands  where  goitre  is  highly  prevalent.  The  deduc-  • 
tions  go  to  show  that  a  diminution  in  the  amount  of  Iodine  may  be1 
the  causative  factor. 

It  is  of  interest  that  the  Iodine  content  of  waters  in  Finland! 
and  in  Nebraska,  U.S.A.,  reported  on  p.  431,  are  much  smallerr 
than  those  in  Great  Britain,  and  one  would  be  inclined  to  class - 
them  all  as  relatively  goitrous,  though  the  authorities  in  Finland! 
have  been  able  to  make  divisions  between  the  small  amounts  withi 
which  they  were  concerned  in  that  country. 

Our  research  was  both  laborious  and  interesting.  It  was  necessary 
to  examine  the  methods  used  by  workers  as  early  as  the  ’50’s  up  to 
quite  recent  times.  We  do  not  favour  methods  involving  oxidation 
and  subsequent  addition  of  Iodine,  so  that  by  titrating  a  larger: 
amount  of  the  halogen,  more  accurate  results  may  be  expected. 
Again,  titration  with  Thiosulphate  has  a  minimum  detectable 
limit.  Further,  as  the  amount  of  Iodine  involved  is  of  the  order" 
of  a  few  millionths  of  a  gramme  per  litre  (or  hundred  thousandths 
of  a  grain  per  pint)  it  is  not  satisfactory  to  operate  merely  upon 
2  or  3  litres.  Added  to  which,  the  fewer  chemicals  that  are  intro¬ 
duced  in  the  method  the  better,  as  reducing  possibility  of  error. 

We  evolved  a  simple  procedure.  This  necessitates  evaporating  at 
least  10  litres  (preferably  25  or  50)  of  the  specimen  and  the  number 
of  chemicals  employed  is  five  only,  viz..  Potash,  Sodium  Nitrite , 
Hydrochloric  Acid,  Alcohol  and  Petroleum  Ether  (v.p.  424). 

An  added  advantage  in  this  process  is  that  the  Iodine  extracted 
is  visible  as  such  in  solution,  and  by  comparing  with  freshly  made 
standards  the  original  content  is  determined.  The  limit  of  delicacy 
is  18  7,  in  other  words  10  litres  of  1*8  y  per  litre,  but  for  accuracy  1 
a  water  containing  approximately  2  y  per  litre  should  be  dealt  with  i 
by  concentrating  25  litres.  This  assay  method  is  far  more  delicate 
than  titration,  or  the  Palladium  process  of  Chatin. 

Not  all  the  waters  mentioned  on  p.  427  have  been  assayed  by 
our  process  as  the  investigation  proved  too  protracted.  The  figures 
we  give  are  either  those  obtained  by  our  own  method  or  by  means 
of  Palladium.  At  a  later  date  we  may  repeat  the  analyses  made  by 
Chatin’s  procedure,  using  the  Sodium  Nitrite  process,  in  which  wre 
have  more  faith. 

An  important  side-issue  of  the  problem  was  to  ascertain  whether 
Chlorination  of  water,  as  now  conducted  in  many  parts  of  the 
world,  results  in  loss  of  natural  Iodine.  The  point  could  only  be 
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settled  satisfactorily  by  comparing  the  water  just  prior  to  Chlorin¬ 
ation  with  it  after  the  treatment. 

Supplies  of  water  taken  at  Hampton,  on  the  Thames,  previous 
to  Chlorination  at  the  West  Middlesex  Water  Works,  compared 
with  the  main  supply  in  West  London,  gave  gratifying  results 
(v.p.  429),  and  we  think  we  may  safely  say  that  the  town-dweller 
is  not  deprived  of  the  Iodine  he  needs  from  this  source. 

We  have  also  examined  sea- water  in  the  English  Channel  on 
various  occasions  and  by  various  methods.  This  presented  some 
difficulties.  We  believe  the  content  of  Iodine  is  in  the  neighbour¬ 
hood  of  20  7  per  litre. 

Bearing  on  the  whole  subject  it  may  be  mentioned  that  the 
germ  of  wheat  contains  15  times  as  much  Iodine  as  white  hour — 
this  goes  to  feed  pigs,  as  ‘  offals.’ 

Iodine  in  Isopropyl  Alcohol  has  advantages  over  the  correspond” 
ing  Ethyl  Alcohol  solution  as  a  surgical  antiseptic. 

lodinol  40%,  an  Iodine- Oil  addition  product,  has  been  employed, 
by  virtue  of  its  opacity  to  X-rays,  for  outlining  the  bronchi  and 
their  ramifications.  The  technique  is  described.  The  oral  method 
is  preferable.  Good  diagnostic  pictures  of  the  male  urethra  can 
also  be  obtained  with  the  solution  and  no  membranal  irritation 
has  been  observed. 

Iodine. — It  is  to  be  regretted  that  the  commercial  value  of  Iodine 
is  kept  at  an  artificial  figure.  Prices  are  arranged  by  the  various 
producers,  whether  Caliche  or  Kelp  be  concerned. 

Laminaria  extraction  is  still  practised  in  Scotland,  Ireland, 
France  and  Japan. 

Ipecacuanha. — Emetine  poisoning  by  cumulative  effect  is  a  new 
conception  against  which  we  think  practitioners  treating  E.  histo¬ 
lytica  carriers  and  cases  of  schistosomiasis  should  be  warned, 
especially  as  Emetine  in  various  forms  has  been  given  by  injection 
and  per  os  for  some  years,  with  apparent  safety  and  impunity. 

Mercurochrome. — The  author  provides  an  assay  process  for 
ionised  Mercury  which  is  used  in  his  laboratory.  The  method 
is  simple  and  3hows  minute  quantities  if  carried  out  carefully. 

Nutriinenta. — The  food  factors  necessary  for  the  maintenance  of 
health  and  body  growth  are  now  more  clearly  stated,  according  to 
views  expressed  in  some  quite  recent  papers  by  leading  authorities. 
The  Calorie  Values  of  foods,  as  a  means  of  conveying  minimum 
standards,  had  a  vogue  a  few  years  ago,  but  was  relegated  to 
unpopularity  on  the  arrival  of  the  Vitamin  theory.  Quite  recently 
it  has  been  considered  a  deciding  factor  in  the  argument  as  to  the 
relative  merits  of  wholemeal  and  white  bread.  It  is  held  that 
when  allowance  is  made  for  food  calories  lost  in  the  fseces, 
wholemeal  bread  has  a  lower  calorie  value  than  white  bread. 
Brown  bread  is  considered  too  irritating  for  children. 

VITAMINS. — An  enormous  amount  of  investigation  has  been 
conducted  in  connection  with  these  vital  principles.  We  divide 
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the  chapter  on  them  into  General  Considerations  and  Vitamins 
‘  A,’  ‘  B,’  6  C,’  ‘D  ’  and  ‘  E.’  The  current  classification  of  the*. 
Eat-Soluble  and  Water-Soluble  factors  on  p.  98  is  of  interest. 

We  were  struck  with  the  opinion  that  lack  of  Vitamins  resulted 
in  loss  of  stability  of  the  nervous  system,  making  for  irritability, 
excitement,  fear,  anger,  and  other  mental  disturbances.  It  follows, 
no  doubt,  that  in  future  the  town- dweller  who  suffers  from  these, 
defects  may  be  permitted  to  blame  Vitamin  deficiencies,  i.e.,  poor: 
foodstuffs,  as  causative  of  his  shortcomings. 

It  would  be  impossible  to  point  to  any  special  statement  in  the: 
Vitamin  Chapter  as  being  the  most  important.  Compressed  into; 
nine  pages  are  some  eighty  abstracts  from  the  recent  literature. 
Divers  opinions  have  been  collated,  rendering  the  section  up  to  date, 
and  to  these  we  would  refer  the  reader. 

With  regard  to  the  Anti-Infecfcive  Vitamin  ‘A’,  Colourr 
Reactions,  both  qualitative  and  quantitative,  are  surveyed,  and 
we  have  tried  them  practically. 

For  the  present  it  seems  safe  to  assume  that  materials  giving  no  blue 
coloration  witn  Antimony  Trichloride,  even  after  removal  of  saponifiable 
matter,  must  be  devoid  of  V  itamm  ‘  A  ’  activity.  Materials  of  liver  oil 
origin  giving  colour  reactions  characterised  by  absorption  at  610  w  may  be 
considered  active,  but  those  giving  reactions  characterised  by  absorption 
at  other  positions  may  be  either  active  or  inactive,  or  mixtures  of  inactive, 
and  active  chromogens,  and  in  these  biological  assay  is  the  only  satisfactory 
method  (L.  ii./29,zz0). 

‘  Bt  ’  and  ‘  B2,’  the  Antineuritic  substance  and  the  Anti- 
Pellagra  body  respectively,  are  considered.  Wheat  and  maize 
are  relatively  rich  in  ‘  B,  ’  and  poor  in  ‘  B2.’ 

With  regard  to  ‘  C  the  outstanding  point  seems  to  be  that  its  3 
content  in  milk  is  diminished  by  Pasteurising,  and,  what  is  of  equal 
note,  that  diminished  heating  for  a  correspondingly  longer  time  is 
more  destructive  than  a  high  temperature  for  a  short  period — in 
other  words,  the  housewife  who  merely  scalds  her  milk  is  doing  the 
right  thing. 

Vitamin  ‘  D.’ — This  is  now  well  known  to  be  derived  from  the 
irradiation  of  Ergosterol  in  the  skin.  Those  dwelling  in  Northern 
towns  suffer  from  a  deficiency  of  it  in  winter.  Moreover,  most 
of  the  animal  fats  they  consume  are  from  animals  which  have  | 
received  little  Ultra-Violet  irradiation.  Town-dwellers  elsewhere  i( 
also  suffer,  as  the  sun’s  rays  cannot  penetrate  the  smoke 
( v .  p.  104). 

Actinotherapy  for  rickets,  we  are  told,  is  rapidly  becoming  a 
therapy  of  the  past,  in  consequence  of  the  discovery  of  the  potency 
of  irradiated  Ergosterol.  Elsewhere  it  is  claimed  that  the  affection 
will  be  a  disease  of  great  interest  historically,  without  terrors  for 
the  patient  or  anxiety  for  the  attendant. 

Hyperviiaminosis,  it  is  said,  is  only  likely  to  occur  from  excessive 
dosage. 

The  efficacy  of  this  Vitamin  in  inhibiting  the  formation  of  dental 
caries  has  been  claimed  and  likewise  severely  criticised. 
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Vitamin  ‘  E  ’  is  obtainable  from  Wheat  Germ  Oil.  It  is  contained 
in  vegetable  foods,  especially  lettuce,  and  is  not  destroyed  by 
cooking. 

With  all  this  advance  in  science,  we  would  make  one— perhaps 
gratuitous — observation.  We  are  struck  by  the  ansemic,  pinched, 
unhealthy  appearance  of  many  of  the  dirty,  miserably-elad  children 
of  the  poor  in  London  to-day.  Their  Vitamin  ration  must  be  very 
short  weight.  .We  doubt,  in  spite  of  all  the  vast  machinery  of  super¬ 
vision  and  attention  which  the  poor  receive,  whether  any  real  head¬ 
way  has  been  made  in  their  health  during  the  last  thirty  years. 

BREAD  AND  FLOUR. — As  already  conveyed,  the  valuable  4  offals  ’ 
in  milling,  rich  in  extractive  protein,  mineral  salts,  fat,  and  Iodine 
are  handed  on  by  the  miller  to  the  cattle-food  vendor,  and  hence 
the  wheat  ear  is  not  used  to  the  greatest  advantage  of  the  human 
consumer. 

We  have  revised  the  Bread  and  Flour  Chapter,  and  include  many 
new  data  {v.p.  107  et  seq.).  The  4  Yeast  ’  question  is  dwelt  upon. 
A  suggestion  is  made  to  use  dried  Yeast,  but  we  fear  its  flavour 
would  be  objected  to  by  the  fastidious  consumer. 

We  again  condemn  the  use  of  4  Improvers  ’  and  Bleaching 
Agents. 

The  Departmental  Committee  on  the  Use  of  Chemical  Substances 
in  Flour  has  issued  its  somewhat  belated  report.  A  vast  amount 
of  evidence  was  heard,  and  we  believe  the  wording  of  the  Report 
is  intentionally  temperate  and  condones  a  good  deal  of  commercial 
practice  because  it  is  almost  impossible  to  do  otherwise. 

We  take  the  following  from  the  Report : — 

‘  The  responsibility  of  relaxing  the  principle  of  retaining  inviolate  the 
purity  of  the  flour  supply  is  a  very  grave  one  :  flour  should,  contain  no  added 
substance.  Whilst  it  has  been  urged  that  the  use  of  Acid  Calcium  Phosphate, 
sulphates,  and  persulphates,  merely  contributes  to  the  phosphates  ana  sul¬ 
phates  normally  present — a  not  entirely  tenable  assumption — it  is  obvious 
that  Nitrogen  ana  Benzoyl  Peroxide,  Chlorine  and  Nitrogen  Trichloride,  are 
foreign  to  flour.  Chlorine  probably  inhibits  the  nutritive  value  of  gluten  by 
entering  into  the  Tyrcsin  and  Tryptophane  groupings ,  possibly  forming  products 
ivhicli  may  act  injuriously.  Although  feeding  experiments  with  rats  (using 
flour  bleached  with  ^morine)  gave  inconclusive  results,  yet  the  Committee  for 
chemical  reasons  considered  its  use  and  that  of  Nitrogen  Trichloride  as  undesir¬ 
able.  The  use  of  small  amounts  of  Nitrogen  Peroxide,  Benzoyl  Peroxide, 
Persulphates,  Acid  Calcium  and  Acid  Ammonium  Phosphates,  was  not  con¬ 
demned,  but  the  Committee  considered  that  physical  methods  of  improving 
flour  should  be  investigated,  so  that  chemical  improvers  may  be  entirely  super¬ 
seded.  Rept.  Dept.  Com.  on  Treatment  of  Flour  with  Chemical  Substances, 
1927. 

This  Report  is  gratifying. 

Oleum  Morrhuas. — It  has  been  found  that  the  Vitamin  content 
i3  in  the  order : — Scotch,  Newfoundland,  Norwegian. 

Opium. — It  is  stated  that  a  poppy  grown  in  this  country  does 
not  elaborate  Morphine.  The  point  that  interests  us  is  whether 
we  can  make  Pajpaver  Somniferurn  do  so  profitably  by  intensive 
cultivation  ;  we  hope  to  experiment  in  that  direction. 
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Fhenoltetrabromplithalem  Sodium  Sulphonate  has  been  successfi 
as  a  liver  iunction  test.  A  further  test  that  has  attracted  at  tent  10 
is  the  Kose  Bengal  Elimination  Test.  This  Eluorescein  derivative 
passes  almost  entirely  Ircm  the  blood  stream  through  the  liver 
it  remains  in  the  circulation  long  enough  for  determination  m  th 
plasma. 

The  Diazo  Reaction  in  the  urine,  which  was  discarded  som 
years  ago  in  respect  of  typhoid,  has  been  employed  under  th 
designation  Van  den  Bergii  Reaction  for  obstructive  or  impaired 
liver  function. 

Plumbum. — The  possibility  of  a  painter  absorbing  Lead  is  nor 
greatly  reduced  by  the  requirements  of  the  Lead  Paint  (Protection 
against  Poisoning)  Act,  v.  p.  149.  We  deal  with  the  eiiects  of  Lear 
absorption  on  p.  150,  both  in  respect  of  paints  and  enamels  and  o^ 
the  recently  popularised  Tetra-Ethyl  Lead.  With  regard  to  tha< 
latter,  the  labelling  of  Petrol  cans  and  pumps,  and  other  warnings 
are  provided,  as  advised  in  the  Interim  Report  of  the  Departmental 
Committee  of  the  Ministry  of  Health.  Drivers  and  garage  employees 
have  given  no  definite  signs  of  poisoning  after  exposure  tor  twi 
years,  but  there  is  difficulty  in  recognising  the  poisoning  eiiects 
Many  protest  against  the  use  of  ‘  Ethyl  ’  Petrol. 

Quinine. — We  have  for  some  time  past  advocated  the  use  of  the 
alkaioiaal  base  in  a  suitable  medium  when  required  for  injection 
e.y.,  in  the  form  of  Mannitol- Quinine,  as  the  salts  are  frequently 
badly  tolerated,  even  to  the  extent  of  producing  necrosis.  W< 
showed  that  this  and  other  alkaloids  when  injected  as  ordinary  salts 
e.g.,  the  Sulphates  or  Hydrochlorides,  actually  function  in  the  form; 
of  aikaloidai  bases. 

We  notice  an  investigation  shows  that  75%  of  Quinine  addec 
to  blood  can  be  recovered.  It  is  carried  by  adsorption. 

Sfcrophanthus  has  been  the  subject  of  biological  assay  against 
a  Standardised  Ouabain  solution.  The  Official  S’.  Komoe  is  stil 
mixed  with  adulterants  though  the  ‘  pure  ’  drug  can  be  obtainec 
unmixed  by  paying  for  it. 

Thallium  Acetate.  In  our  opinion  the  less  said  about  this  rnethoo 
of  epilation  the  better.  We  give  information  additional  to  tha 
in  Vol.  I. 


ANIMAL  ORGANOTHERAPY. 

Pituitary. — The  League  of  Rations  Commission  on  Standardisatioi 
of  Serums,  Serological  Reactions  and  Biological  Products  has 
definitely  adopted  an  International  Standard  for  the  evaluatior 
of  Posterior  Lobe  Pituitary  preparations.  With  regard  to  clinica 
use  it  is  advised  that  small  doses  of  2  units  should  be  available  toi 
hastening  labour  at  certain  stages. 

The  oxytocic  and  pressor  principles  are  now  Separated  and  art 
available  commercially. 
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Thyroid.— A  modified  Hunter’s  Method  is  described,  but  the  Nitrite 
and  Petroleum-Ether  method,  which  has  been  in  The  Extra  Pharma¬ 
copoeia  for  seventeen  years,  would,  we  believe,  prove  more  accurate. 
The  Sodium  Thiosulphate  titration  might  be  obviated  by  colori¬ 
metric  assay  against  Standards  (c/.  our  remarks  on  methods  of  assay 
of  Iodine  in  Natural  Waters). 

As  to  Iodine  content,  we  found  (June  1929)  0378%  in  material 
from  the  Argentine,  which  is  certainly  satisfactory  in  comparison 
with  findings  in  earlier  years. 

Thyroxin. — The  locus  standi  of  this  previously  termed  active 
principle  does  not  appear  even  now  to  be  entirely  elucidated.  It 
may,  according  to  a  recent  4  Leader,’  be  an  intermediate  ( v.p .  174). 

Concerning  Gland  preparations  in  general,  certain  ratios  between 
desiccated  and  fresh  material  have  been’ agreed  upon  {v.p.  175).  § 


RECOGNITION  OF  ORGANIC  CHEMICALS.— With  regard  rto 
the  Charts  [p.  206  et  seg.)  we  tried  to  determine  the  most  suitable 
recognition  tests  that  would  show  small  amounts  of  the  compounds 
in  question,  and  in  addition  to  state  the  minimum  quantities  that 
can  be  found  under  definite  conditions.  Text-books  are  in  the  habit 
of  stating,  e.g.,  such-and-such  test  will  show  1  per  10,000,  or  of  using 
similar  phraseology,  but  this  does  not  always  help  the  analyst. 

The  research  we  have  in  mind  is  laborious,  involving  considerable 
expenditure  of  time  and  a  great  number  of  experiments. 

We  have  shown  our  findings  re  Minimum  Detectable  Quantities 
in  the  following  instances,  inter  alia  : — 

Acetanilide,  Acetone,  Acetophenone,  Acid.  Aceto-Salicylic,  Acid.  Benzoic, 
Acid.  Cinnamic,  Acid.  Gallic,  Acid  Glycerophosphoric,  Acid.  Hippuric,  Acid. 
Salicylic,  Aconitine,  Aloin,  Antimony  Potassium  Tartrate,  Arrhenal,  Arsamin, 
Caffeine,  Chloral  Hydrate,  Cinchonidine,  Cocaine,  Digitoxin,  Emetine,  Ethyl- 
Morphine  Hydrochloride,  Luminal,  Saccharin,  and  Sparteine  Sulphate. 

^New  to  the  Chart  are  ;  Aspriodine,  Hexyl-Resorcinol,  Magisal, 
Mercurochrome,  Methyl-Aspriodine,  Phenyl-Aspriodine,  Phenyl- 
Sedasprin,  Sedasprin,  Tetrabromphenolphthalein,  Tetraiodophenol- 
phthalein,  Trional,  Tylcalsin  and  Tyllithin. 

ANTISEPTIC  POWERS  of  CHEMICALS.— A  Public  Health 
authority  has  shown  that  the  Poisons  and  Pharmacy  Act  of  1908 
fosters  (quite  unintentionally)  the  sale  at  oil  and  grocery  stores,  of 
comparatively  ineffectual  disinfecting  fluids  containing  less  than  3% 
of  Phenol,  or  its  homologues. 

u4To  conduct  the  generally  recognised  Rideal- Walker  method  of 
testing  is  somewhat  of  a  time-consuming  proposition.  Modifications 
continue  to  be  introduced,  e.g.,  using  Staphylococcus  aureus.  This 
step  would  certainly  appear  to  raise  the  standard  of  antiseptics 
and  to  4  weed  out  ’  the  weak  ones,  because  of  all  non-sporing  bacteria 
Staphylococci  are  the  most  resistant  to  desiccation,  heating,  and 
germicides.  Even  100°  C.,  if  of  only  a  few  minutes’  application, 
may  fail  to  sterilise. 
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We  have  no  special  experience  in  employing  this  test  organism. 
Our  data  on  nearly  200  antiseptics,  which  we  have  accumulated 
since  1908,  are  mainly  centred  on  stating  whether  the  disinfectant 
in  question  will  kill  B.  coli  in  a  reasonable  time,  such  as  24-  minutes. 
This  forms,  we  think,  a  useful  criterion  to  work  with. 

Catgut  ribbons,  it  is  said,  immersed  in  1  in  1,000  Mercuric  Iodide 
(presumably  with  Potassium  Iodide)  for  1,710  days  were  infected 
at  the  end  of  that  time.  This  is  remarkable  and  needs  further 
investigation. 

The  Flavine  antiseptics  are  much  used  as  vesical  injections  and 
in  gynaecology,  being  efficacious  in  the  presence  of  serum,  but  their 
antiseptic  power  as  ordinarily  determined  is  rather  slight.  This 
brings  to  mind  a  problem  which  was  submitted  to  us  in  respect 
of  an  antiseptic  of  known  caustic  effect,  namely,  Phenol.  It  was 
suggested  that  Carbolised  Glycerin,  as  an  injection  in  labour, 
might  be  of  value  in  preventing  puerperal  infection.  The  exact 
proportion  of  the  antiseptic  in  the  Glycerin  is  however  open  to  dis¬ 
cussion.  The  problem  is  in  effect  divisible  under  several  headings  : 
(1)  The  strength  must  not  be  sufficient  to  injure  the  membranes  - 
or  to  cause  shock.  (2)  It  is  known  that  Glycerin  may  weaken  the 
antiseptic  potency  of  Phenol.  (3)  On  the  other  hand.  Glycerin 
in  itself  is  antiseptic,  and  (4)  its  physical  qualities  are  ideal  for  the 
purpose  under  consideration. 

We  confirmed  (1929)  that  the  bacterial  efficiency  of  Phenol  in! 
Glycerin  is  actually  less  than  in  an  aqueous  solution.  One  is  guided  : 
in  endeavouring  to  decide  a  suitable  strength,  by  that  of  the  various 
(aqueous)  injections  used  in  hospital  practice,  and  the  conclusion  i 
appears  to  be  that  1%  would  be  effective,  and  that  stronger  solu¬ 
tions  would  introduce  a  considerable  element  of  risk.  The  subject 
is  set  out  on  p.  273.  We  do  not  recall  having  seen  the  matter  dis¬ 
cussed  in  medical  literature. 

As  a  further  suggestion,  one  would  think  Thymol  in  Glycerin  i 
worth  trying — here  also  similar  difficulties  arise,  and  it  might  pos-  ■ 
sibly  be  vetoed  on  account  of  its  excessive  smarting  effect,  though  i 
this  is  transient. 

#  IONTOPHORESIS.— The  writer  recently  estimated  the  Potas¬ 
sium  Iodide  in  a  solution  which  had  been  applied  on  a  pad  to  a 
patient  suffering  from  arthritis,  a  high  amperage  being  employed  l! 
(100  to  200  m.a.),  and  compared  it  with  the  content  at  the  commence-  -j 
ment.  The  amount  ionised  which  had  been  ‘  driven  in  ’  was  much 
in  agreement  with  that  of  statements  by  previous  workers,  who 
had  proceeded  on  somewhat  different  lines,  namely,  by  estimating 
the  iodine  in  the  excreta  (v.p.  287). 

RADIOLOGY. — It  is  thirty-four  years  since  Rdntgen  Rays 
were  discovered,  and  the  boon  of  their  discovery  becomes  more 
evident  every  day. 

We  deal  with  the  subject  in  the  following  divisions  : — 

Apparatus,  Diagnosis,  Reviews  of  Treatment,  Dosage,  Dangerous 
Effects,  Protective  Materials,  High  Frequency  Current,  Diathermy. 
Finsen  Light,  Ultra-Violet  Light,  Heliotherapy,  etc. 


PREFACE. 


XV 


In  the  matter  of  treatment,  as  a  surgeon  wrote  recently,  three 
periods  can  be  traced :  ( 1 )  the  period  o±  inadequate  and  tentative 
dosage  :  (2)  the  ushering  in  of  tiie  Coolidge  Tube  and  the  intensive 
Erlangen  technique  :  (3)  the  period  dating  from  the  recognition 
of  the  failure  of  the  Erlangen  methods,  and  the  use  of  the  modern 
tube  in  divided  doses  (v.p.  300). 

We  place  the  diseases  and  affections  treated  in  an  approximately 
alphabetical  position  (v.pp.  301-306),  ranging  from  acne  to  whooping 
cough. 

Under  Malignant  Disease — Cancer  of  the  Breast — the  statement 
occurs  that  as  far  back  as  1926  intensive  penetrative  rays  were 
found  positively  harmful,  and  it  is  further  pointed  out  specifically 
in  the  chapter  on  the  Erlangen  Treatment  that  the  results  recorded 
in  the  past  have  not  been  obtained  by  others. 

Dosage. — The  X-Ray  Unit  Committee  at  the  Second  Inter¬ 
national  Congress  of  Radiology,  held  at  Stockholm  in  August 
1928,  adopted  an  International  Unit,  to  be  termed  the  Rontgen 
(‘  R  ’).  This  agreement  enables  radiologists  in  different  countries 
to  reproduce  accurately  an  X-ray  dose  needed,  and  comparisons  of 
results  are  therefore  more  possible  than  hitherto  ( v.p .  306). 

Recommendations  as  to  methods  for  relieving  X-Ray  burns  are 
given. 

A  death  by  electrocution  through  the  medium  of  a  wireless  head¬ 
phone,  in  consequence  of  faults  in  an  electric  lamp  standard  circuit 
and  a  further  bare  wire  in  the  telephone  circuit,  is  referred  to. 

The  Finsen  Arc  Lamp  has  been  improved  in  the  direction  of 
reducing  the  heat  of  the  light  column,  thus  minimising  pain  and 
giving  an  increase  of  irradiation  intensity. 

Ultra-Violet  Light. — A  somewhat  exhaustive  account  of  the 
penetrative  powers  of  various  Angstrom  units — their  action  on 
the  tissues,  effect  on  the  skin  and  body,  apparatus,  method  of 
exposure,  and  diseases  and  patients  in  which  tire  treatment  is  likely 
to  be  harmful,  has  been  provided  by  a  specialist  in  this  branch  of 
science,  and  the  treatise  is  available  in  precis  on  p.  316. 

A  recent  Medical  Research  Council  Report  has  made  certain 
monetary  comparisons  between  Ultra-Violet  Rays  and  Cod  Liver 
Oil,  in  respect  of  the  supply  to  the  body  of  Vitamin  ‘  D,’  and  the 
comparison  certainly  reflects  adversely  on  the  Ultra-Violet  Light. 

The  danger  of  Ultra-Violet  Light  when  operated  by  unskilled 
persons  is  dwelt  upon.  At  the  1928  B.M.A.  Meeting  it  was  agreed 
that  a  Register  of  qualified  Eiectrotherapeutists  should  be  compiled, 
while  the  Presidential  Address  of  the  1929  Meeting  made  it  clear 
that  the  rays  are  far  from  innocuous  :  chronic  nephritis,  arterio¬ 
sclerosis,  and  quiescent  tuberculosis,  are  adversely  affected.  The 
Society  of  Apothecaries  of  London,  with  the  British  Medical  Associ¬ 
ation  have  undertaken  to  set  up  a  standard  of  proficiency,  and  to 
keep  a  Register  of  ‘  Biophysical  Assistants  ’  (‘  B.P.A.’). 

There  are  some  very  interesting  comments  on  the  source  of  Ultra- 
Violet  Light,  and  its  conservation  in  our  cities.  We  were  struck 
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by  a  practical  suggestion  which  has  been  put  forward  to  use  windows  5 
of  Cellophane,  between  wire  gauze. 

Ultra-Violet  Light  therapy  is  advocated  in  rickets,  in  surgical 
tuberculosis,  in  some  neurological  conditions,  in  anaemias  and  skin 
affections.  We  deal  alphabetically  with  the  diseases  which  have 
been  under  treatment,  from  alopecia  to  rheumatic  affections  (see 
jpjp.  319-320),  and,  under  General  Notes  on  Treatment  its  limita¬ 
tions  are  further  dealt  with. 

Sugar  Synthesis. — An  English  discovery,  to  which  we  think, 
too  little  attention  has  been  paid,  is  the  synthesis  of  sugars  by  the? 
action  of  Ultra-Violet  Light  on  solutions  of  Carbon  Dioxide,  ini 
which  Nickel  Carbonate  is  suspended. 

A  slight  confusion,  in  our  opinion,  has  been  occasioned  by  applying ; 
the  name  Heliotherapy  to  Ultra-Violet  Light  and  similar  types  of: 
medical  irradiation.  The  name  should  surely  be  conserved  for  the 
employment  of  natural  sunlight. 

Even  natural  sunshine  may  prove  harmful  in  cases  of  excessive 
exposure. 

RADIUM. — We  remark  on  the  extremely  unsatisfactory  position 
of  the  commerce  of  Radium.  The  existing  monopoly  is  scandalous- 
and  from  all  aspects  is  to  be  regretted.  We  recently  had  to  waitt 
months  for  delivery  of  a  few  milligrammes  needed  by  a  practitioner  r 
in  a  South  American  State.  After  suffering  a  long  delay,  he  wrote ; 
saying  he  thought  that  certain  International  friendships  indicated 
that  our  mediation  might  be  more  effectual  in  expediting  delivery 
than  a  communication  direct  from  him  to  the  concern  which  now 
holds  the  whip-hand — the  word  is  not  ill-chosen. 

Random  empiricism  in  Radium  Therapy  is  giving  place  to  more: 
scientific  methods  ;  early  cancer  of  the  neck  of  the  womb  can  now 
be  removed  by  Radium  as  certainly  as  by  the  knife,  and  for  cancer 
in  other  parts  of  the  body  Radium  will  soon  replace  excision.  There 
are  further  eulogies,  e.g.,  in  five  years  it  is  claimed,  the  knife  will  be 
of  secondary  importance  in  malignant  disease. 

A  comparison  has  been  made  between  Radium  treatment  in  this  > 
country  and  in  France  and  Belgium,  especially  with  regard  to  the 
use  of  Radon.  The  French  methods  are  said  to  be  in  advance  of 
ours. 

Twenty  years  ago  when  tube-form  applicators  of  Gold,  Silver, 
Platinum  and  Aluminium,  usually  of  2  mm.  in  thickness,  were* 
filled  with  unimpeachable  Radium  Bromide  (costing  eight  shillings 
a  milligramme)  for  the  late  Sir  J.  Mackenzie  Davidson  and  other 
specialists,  the  Radium  was  loose  in  the  container.  The  only  change 
in  design  of  tubes  and  needles  since  that  day  is  that  the  Radium  is 
now  compressed  into  the  container,  which  has  a  uniform  thickness 
of  the  wall  (0-5  to  1  mm.).  Platinum  is  chiefly  used,  and  the  nomen¬ 
clature  has  been  revised  a  little — the  name  applicator  being  applied  1 
to  devices  for  holding  the  containers  in  position.  ‘ Linear  intensity  5 
is  a  factor  of  importance. 
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Screened  Radon  Seeds  for  implanting  have  the  obvious  advantage 
of  economy,  so  far  as  the  parent  element  is  concerned.  The  initial 
response  with  this  is  said  to  he  more  rapid  than  with  other  forms 
of  Radium  Therapy. 

‘  Bomb  ’  Treatment  is  likely  to  prove  the  method  of  choice  in  Radium 
Therauv,  but  the  high  cost  and  restricted  sunulv  of  Radium  require  urgent 
attention.  Economy  is  necessarv — the  work  should  be  specialised  in  soecial 
institutions,  and  ‘night*  and  ‘  dav  ’  staffs  emoloyed. — Presi  dental  Address, 
B.M.A.  Ann.  Meeting,  1929,  per  B.M.J.  ii./29,134. 


The  Chapters  on  the  Analysis  oi  XTrinc,  Blood,  Faeces,  Cerebro¬ 
spinal  Fluid  etc.,  have  been  drastically  revised  and  the  various 
sections  almost  entirely  re-written.  Tt  was  felt  that  these  pages 
were  too  replete  with  abstruse  opinions  on  unsettled  points  in 
methods  of  diagnosis. 

Nevertheless,  we  have  adopted  a  catholic  spirit  and  a  policy 
tenere  mediant  mam .  For  example,  certain  Albumin  Tests  may 
be  only  occasionally  used,  yet  the  pharmacist  must  have  these 
available  for  reference,  as  in  cases  of  doubt  it  is  of  the  utmost  im¬ 
portance  to  he  able  to  state  that  e.g.  two  or  three  specified  tests 
gave  conclusive  evidence. 

The  general  effect,  we  trust,  is  to  give  the  medical  man  a  series 
of  quick  and  reliable  methods  such  as  are  employed  in  London 
hospitals  devoted  to  the  treatment  of  geni  to -urinary  diseases. 

It  is  curious  that  certain  tests  gain  popularity,  due  no  doubt  to 
a  better  *  press,’  while  others  go  virtually  unnoticed.  A  ease  in 
point  occurs  to  us  with  regard  to  Fehiing’s  Test,  Gerrard’s 
Modification  of  Fehling,  and  Benedict’s  Tests.  The  end 
point  with  the  second  is  more  definite  than  with  the  others  and  it 
should  be  more  often  employed — we  have  occasion  to  use  it  in  our 
laboratory  almost  daily. 

Renal  Function  Tests  are  described  with  concise  instructions. 
The  diagnosis  may  he  either  by  (1)  Systematic  examination  of  the 
urine,  (2)  Blood  Test,  or  (3)  Elimination  Test.  Of  the  last,  the 
Indigo-Carmine  and  Phenol  Red  methods  seem  to  he  the  most 
satisfactory.  The  Diastase  Test  appears  to  be  of  poor  utility. 

Water  Analysis. — We  have  already  referred  in  this  Preface  to 
the  matter  of  Iodine  in  natural  waters,  which  has  interested  us. 
Vide  Iodine. 

A  new  formula  for  Nessler’s  Reagent  is  provided.  We  have 
found  it  far  more  delicate  than  the  one  in  the  British  Pharmacopoeia 

1914. 

We  provide  a  review  of  the  Annual  Water  Board  Reports 
up  to  and  including  the  22nd  Report  for  1927.  Attention  is  drawn 
to  the”reiterated  utility  of  Chlorination.  It  almost  completely  re¬ 
moves  B.  coli  and  was  recently  effective  against  leptospira.  The 
Molesey  supply  in  respect  of  B.  ccli  was  found  to  he  1,000  times 
better  than  the  raw  river  water,  the  former  containing  B.  coli  in  1€Q 
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Cc.  in  39%  of  samples  and  tlie  latter  B.  coli  in  QT  Cc.  in  50%  of 
samples.  It  would  thus  be  less  risky  to  drink  50  pints  of  stored 
water  than  1  ounce  of  the  native  Thames. 


MILK. — We  have  been  much  engrossed  on  what  we  would  call 
the  Milk  Problem.  We  have  considered  cow’s  milk  from  the  aspect 
of  the  Legislature,  the  Medical  Officer  of  Health,  the  Veterinary 
Surgeon,  the  Hairy  Farmer,  the  Analyst,  and,  most  important 
of  all,  the  consumer.  We  have  discussed  the  matter  personally 
with  an  Official  at  the  Ministry  of  Agriculture  and  Fisheries  :  we 
have  interviewed  the  Staff  of  the  Royal  Veterinary  College  :  we 
have  sought  the  dairy  farmer’s  view,  and  we  have  conducted  re¬ 
search  on  the  data  obtained. 

In  referring  the  reader  to  pp.  464  to  485,  we  would  summarise 
here  the  range  of  our  studies,  saying  at  once  that  the  more  we 
investigated  the  matter  the  less  satisfied  we  became,  and  our  advice 
to  any  individual  who  has  the  opportunity,  would  be  to  keep  a  few 
cows  himself,  rear  his  own  stock,  and  exercise  his  own  control 
over  it. 

We  give  a  resume  of  all  the  Enactments  that  have  resulted  from 
Parliamentary  efforts  since  1915,  in  which  year  the  Milk  and 
Dairies  (Consolidation)  Act  was  passed,  although  it  did  not 
come  into  force  until  1925. 

The  Act  leads  off  by  placing  the  onus  (rightly)  on  the  local  M.O.H. 
to  stop  the  sale  of  tuberculous  milk,  and  Section  10  enacts  that 
Veterinary  Inspectors  of  cattle  in  ay  be  appointed  by  the  local 
authority. 

The  Milk  and  Dairies  Order  of  1926  followed  ;  this  required 
local  councils  to  inspect  cattle  by  means  of  Veterinary  Inspectors 
after  (!)  tuberculous  milk  has  been  found. 

An  Amendment  Act  was  passed  in  1922  and  in  1923  the 
Special  Designations  Order  came  into  operation — a  palliative 
measure  which  has  been  dubbed  a  “  magnificent  educational 
gesture.”  To  our  mind,  this  latest  Order  evades  the  main  desiderata 
(I)  of  eradicating  tuberculosis  from  herds,  and  (2)  of  controlling 
all  milk  in  respect  of  B.  tuberculosis.  Few  members  of  the  public, 
we  consider,  could  be  expected  to  differentiate  between  the  types 
of  milk  offered  under  this  Act. 

Certain  Orders  of  a  similar  type  are  applicable  to  Scotland. 

We  provide  the  main  features  relative  to  Graded  Milks  and  the 
methods  of  testing  cattle  with  Tuberculin,  namely,  the  Intradermal 
and  Ophthalmic  Reactions.  Recentl}?  a  Modified  Intradermal  Test 
was  introduced,  involving  two  injections.  The  Ophthalmic  Test  has 
been  thought  unreliable. 

The  Tuberculosis  Order  of  1925  places  the  responsibility  for 
owning  a  tuberculous  cow  upon  the  owner,  and  a  Veterinary  In¬ 
spector  may  enter  premises  in  which  a  cow  is  kept  at  any  time 
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and  examine  the  animal,  which  on  a  positive  finding  must  be 
slaughtered. 

Veterinary  opinion  ( v.p .  478)  is  very  outspoken  on  the  matter  of 
inspection  and  control.  We  entirely  agree  that  it  is  the  Veterinary 
Surgeon’s  job  to  detect  tuberculosis  in  cattle  and  we  give  the  views 
of  several  Professors  of  Veterinary  Medicine  and  of  a  Veterinary 
Surgeon  in  practice.  One  of  the  former  stated  ‘  No  milk  is  used  in 
my  house  without  being  boiled ,’  and  the  latter  :  ‘  All  cases,  whether 
open  or  not,  are  a  potential  source  of  danger  and  should  be  so  treated .’ 

We  are  indebted  to  the  Chief  Veterinary  Officer  of  the  County 
Council  of  the  West  Riding  of  Yorkshire  for  the  following  : — 

“  Dairy  inspection  of  cows  in  Scotland  is  obligatory  at  least  once  a  year, 
but  in  England  the  Milk  and  Dairies  Order  gives  power  to  carry  out  such 
inspections  as  are  thought  necessary  by  the  local  authority  concerned,  there 
is  however  no  obligation.  The  result  is  that  each  local  authority  does  what 
it  likes,  and  whether  whole  or  part-time  inspections,  or  none  at  all,  are 
conducted,  depends  upon  a  variety  of  circumstances. 

As  far  as  I  know,  the  following  Counties  in  England  have  now  regular 
veterinary  inspection  of  cows  by  v/hole-time  officers  : 

Cumberland  (first  to  begin)  Surrey 

Yorkshire  (West  Riding)  Durham  (about  to  commence) 

,,  (North  Riding) 

A  certain  amount  of  regular  inspection  is  done  in  Herefordshire.  Glouces¬ 
tershire  operates  by  part-time  veterinary  service.  As  time  goes  on,  more 
Counties  will  no  doubt  gradually  follow  suit,  when  the  public  begins  to  realise 
the  necessity.” 

To  gauge  to  an  extent  the  magnitude  of  the  undertaking,  we 
notice  in  the  Second  Annual  Report  of  the  West  Riding  Council 
the  statement  that  the  whole-time  Veterinary  Staff  covered  75,612 
miles  in  one  year  in  the  execution  of  their  duties. 

It  is  stated  in  this  Report  that  the  Tuberculosis  Order  of  1925  has  proved  of 
great  benefit  in  ensuring  destruction  of  affected  cows.  809  cows  were  slaugh¬ 
tered  in  1928-29,  as  comnared  with  898  for  the  previous  year,  the  total  numbers 
examined  being  respectively  16,870  and  21,078.  Of  the  cattle  slaughtered 
68-6%  were  ‘  advanced  ’  cases  and  30*8%  ‘  non-advanced  ’  (as  comnared  with 
75-4%  and  24*05%  for  the  previous  year).  28*2%  were  suffering  from  udder 
tuberculosis,  as  against  16*2%  the  previous  year,  the  increase  being  largely 
due  to  detection  by  routine  inspection,  few  cases  being  reported  by  the 
owners.  Wiany  of  these  cows  ha.cS  already  fceen  mi  Skint?  for 
some  time  and  it  is  impossible  to  say  what  da  mac?  e 
they  mtsv  have  done.  Tuberculous  cattle  not  reported  are  often 
sent  direct  to  the  knacker  or  otherwise  disposed  of  by  the  farmer.” 

Before  leaving  the  matter,  we  would  draw  attention  to  the  findings 
of  The  Royal  Commission  on  Human  and  Bovine  Tuberculosis, 
1907-1911,  to  the  effect  that  “A  considerable  proportion  of  the 
tuberculosis  affecting  children,  particularly  of  the  abdominal  organs 
and  cervical  glands,  is  of  bovine  origin.  Infection  by  cow’s  milk, 
and  beef  and  pork  is  possible.  Infants  and  young  children  are 
specially  susceptible  to  infection  by  the  bovine  bacillus,  but  even 
in  adolescents  and  adults  the  same  sources  of  infection  are  possible 
dangers,  though  to  a  less  extent.”  The  Government  was  urged  to 
take  action  to  prevent  consumption  of  infected  milk  and  meat. — - 
B.M.J.  ii./n,122,  L.  ii./n,166. 

We  follow  with  a  dissertation  on  Pasteurised  Milk — the  first 
paper  dealing  with  the  1923  Ministry  of  Health  Report,  a  Report 
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highly  favourable  to  this  method  as  a  safeguard  of  the  public 
health. 

In  the  process  of  Pasteurisation  a  small  proportion  of  the  tubercle 
bacilli  may  escape  actual  destruction.  It  is  said  that  the  virulence 
of  those  bacilli  is  so  impaired  as  to  make  them  harmless,  but  we 
fear  this  is  not  the  fact,  and  both  medical  and  veterinary  authority 
could  be  produced  to  prove  our  contention.  There  is  no  doubt, 
however,  that  Pasteurisation  reduces  the  general  bacterial  count. 
This  is  shown  by  figures  which  we  give,  taken  under  actual  working 
conditions. 

It  is  very  clear  from  the  efforts  of  Associations  interested  in  clean 
milk  without  the  intervention  of  Pasteurisation  that  the  purveyors 
of  the  Pasteurised  article  are  not  holding  the  field  undisputed. 
Actually  the  proportion  of  Pasteurised  Milk  supplied  in  1927  was 
from  5  to  10%  of  the  total. 

Work  has  quite  recently  been  carried  out  on  the  matter  of  the 
Diffusible  Dime  Content. — ( v.p .  475.) 

We  have  found  a  loss  both  in  regard  to  Diffusible  Calcium  and  in 
Phosphate  caused  by  Pasteurisation. 

We  conclude  our  survey  of  the  Milk  Problem  with  a  suggestion 
(p.  483)  relative  to  a  ‘  direct  ’  supply  of  milk  in  Thermo-isolated 
vessels.  We  cannot  help  thinking  there  are  advantages  in  such  a 
scheme — we  view  it  as  an  idea  of  the  future. 

The  quality  of  Margarine  is  now  protected  by  the  1928  Food  and 
Drugs  (Adulteration)  Act  (v.p.  491),  which  repeals  and  re-enacts 
the  provisions  of  Acts  dating  from  1875  about  Food  and  Drugs 
(with  the  exception  of  a  few  Sections  relative  to  dealings  in  Tea). 

Food  Preservatives. — We  give  the  entire  list  of  permitted  pre¬ 
servatives  for  various  foods,  together  with  the  permissible  quantities 
in  parts  per  million.  No  other  preservatives  are  allowed. 

Mould  Inhibition  by  means  of  various  Preservatives.— An  investi¬ 
gation"  was  carried  out  with  five  common  moulds  and  numerous  pre¬ 
servatives.  Sulphurous  Acid  was  found  to  be  the  most  effective. 
The  problem  is  interesting,  because  there  are  many  pharmaceutical 
preparations  which,  are  prone  to  mould  growth  and  hence  cause 
considerable  annoyance. 


Bacteriological  Notes. — In  this  section  we  bring  together  some 
information  on  what  may  be  called  ‘  special  ’  diseases,  dealing 
particularly  with  their  bacteriology  and  epidemiology.  Revision 
has  been  necessary  under  many  headings,  e.g..  Acne,  Blackwater 
Fever,  Botulism,  Cancer,  Diphtheria,  Dysentery,  Epidemic  Encepha¬ 
litis,  Leishmaniasis,  Leprosy,  Malaria,  Measles,  Plague,  Poliomye¬ 
litis,  Scarlatina,  Syphilis,  Tuberculosis,  Trypanosomiasis,  Yaws, 
Y elloiv  Fever,  etc. 

With  regard  to  Cancer,  the  matter  available  is  voluminous. 
It  is  subdivided  into  Reports  of  Cancer  Research  Organisations, 
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Recent  General  Papers,  Diagnosis,  Theories,  Filter-passing  Virus, 
Irritants,  Death-rate  and  Statistics,  and  Treatment. 

A  Report  of  the  International  Conference  on  Cancer,  held 
in  July,  1928,  is  given  on  pp.  513-517.  There  follow,  inter  alia. 
Ministry  of  Health  Reports,  and  Reports  of  the  Manchester  Campaign 
and  of  the  League  of  Nations  Enquiry. 

It  is  regrettable  that  after  so  large  a  volume  of  knowledge,  in 
reality  mainly  research  on  the  cause  of  cancer,  only  a  page  or  so 
can  be  devoted  to  Treatment,  and  that  mainly  in  respect  of  Lead 
( v .  also  Vol.  I.,  p.  1042).  The  use  of  Fluorescein  painted  externally 
and  given  internally  is  also  described. 

Diphtheria. — The  method  of  carrying  out  the  Schick  Test  is 
given.  It  has  been  tried  on  50,000  schooj  children  in  this  country, 
followed  by  immunisation  in  positive  cases,  and  practically  none 
of  these  has  since  contracted  diphtheria.  It  is  hoped  the  use  of 
Toxoid  instead  of  Toxin-antitoxin  mixture  will  prevent  recurrence 
of  fatalities  which  have  occurred  on  one  or  two  occasions.  On 
the  other  hand,  a  criticism  from  the  U.S.A.  is  to  the  effect  that  the 
test  is  of  academic  interest  only. 

Dysentery. — The  differences  between  Entomceba  histolytica 
and  E.  coli  are  tabulated  for  reference. 

Encephalitis. — The  relationship  between  acute  poliomyelitis,  cere- 
bro-spinal  fever,  and  encephalitis  lethargica  is  dwelt  upon,  and 
reference  is  made  to  post-vaccinal  encephalitis. 

Leishmaniasis. — The  subject  matter  is  re-written  to  meet  th© 
latest  views  re  Kala-azar,  Oriental  Sore,  and  Espundia  (etc.),  with 
their  various  synonyms. 

Leprosy. — New  facts  as  to  its  etiology  are  dealt  with  at  some 
length. 

Measles.— Seroprophylaxis,  employing  serum  to  achieve  passive 
mmunity. 

Plague. — Haeekine’s  Vaccine  has  saved  several  million  lives. 

Poliomyelitis. — Convalescent  serum  intramuscularly  has  been 
found  of  distinct  value. 

Scarlet  Fever. — The  Schultz- Charlton  Blanching  Test  and  the 
Dick  Test  call  for  mention. 

Small  Pox  and  Vaccination  are  dealt  with  in  Vol.  I.,  but  the 
following  recent  Order  may  be  noted  : 

The  Vaccination  Order,  1929  (framed  on  the  Report  of  the 
Rolleston  Committee)  instructs  Public  Vaccinators  to  make  single 
insertions  of  lymph  instead  of  the  previous  4  insertions,  multiple 
insertions  being  available  to  those  desiring  them.  Re- vaccination 
is  to  be  encouraged  at  the  ages  of  5  to  7  and  14  to  16.  In  a  covering 
letter,  the  importance  of  primary  vaccination  in  infancy  is  empha¬ 
sised,  and  as  ‘  post- vaccinal  nervous  disease  ’  occurs  mainly  in 
children  of  school  age  or  adolescents  who  have  never  been  vac¬ 
cinated,  it  is  not  considered  wise  to  press  for  vaccination  of  such 
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persons  (unless  directly  exposed  to  infection)  while  the  small-pox 
prevalent  in  this  country  retains  its  mild  character.  The  new 
Order  came  into  force  on  Oct.  1,  1929.  (L.  iL/29, 399,411.)^  & 

Reference  has  already  been  made  to  post-vaccinal  encephalitis. 
Syphilis. — The  Sachs-Georgi  and  the  Kahn  Test  are  described. 
Trypanosomiasis. — On  ypp.  589-591  are  the  results  of  the  Inter¬ 
national  Conference  together  with  the  final  Report  of  the  League 
of  Rations  Commission.  A  number  of  references  to  the  literature 
are  given.  Tryparsamide  is  the  most  efficient  drug  so  far  available. 
Yellow  Fever  is  probably  caused  by  a  filter-passing  virus. 


The  author  is  indebted  to  several  medical  men  for  their  advice  in  i 
preparation  of  the  issue  and  in  particular  is  grateful  to  W.  K.  Fitch 
and  A.  J.  V.  Field,  Pharmacists ;  F.  G.  Dewdney,  chemist ; ; 
and  Sydney  Ward,  as  secretary,  for  help  in  many  matters  connected  1 
with  the  volume. 

Investigations  have  been  begun  in  collaboration  with  the  Medical 
Research  Council  on  a  systematic  survey  of  various  organic  chemical 
nuclei  and  substituent  groups  more  particularly  with  reference  to 
the  preparation  of  therapeutic  agents  for  the  treatment  of  sleeping 
sickness,  kala  azar,  malaria  and  other  endemic  diseases.  The 
writer  had  the  opportunity  recently  of  visiting  at  Teddington  the 
Chemical  Research  Laboratory  of  the  Department  of  Scientific  and 
Industrial  Research  where  a  group  of  workers  was  engaged  under 
the  direction  of  Professor  G.  T.  Morgan,  F.R.S.,  in  the  study  of 
organic  antimonials,  compounds  allied,  to  the  Bayer  205  Series  and 
other  organic  substances. 

The  products  of  these  researches  are  being  submitted  to  the 
Chemotherapy  Committee  of  the  Medical  Research  Council  in 
the  hope  that  further  experimental  evidence  may  be  gained  on  the 
relationships  between  chemical  constitution  and  physiological 
activity  thus  leading  to  drugs  of  greater  potency  and  easier  applica¬ 
bility  than  those  at  present  employed  as  remedial  agents. 

The  workers  in  such  a  field  will,  we  fear,  meet  many  disappoint¬ 
ments,  since  hundreds  of  substances  will  probably  be  examined 
before  one  of  outstanding  merit  is  discovered,  but  nevertheless,  1 
these  problems  are  matters  of  vital  concern.  We  hope  that  the  j 
labours  of  these  scientists  may  prove  fruitful  for  the  Empire  and 
for  suffering  humanity  in  general,  and  that  they  may  be  wel¬ 
comed  by  scientists  abroad  in  an  International  spirit  of  welfare. 


W.  Harrison  Martindale, 

October,  1929. 


INTRODUCTION. 


The  information  regarding  Materia  Medica,  Supplement  and 
Animal  Organotherapy,  pp.  1  to  175,  dealt  with  in  this  volume, 
is  arranged  in  the  same  sequence  as  in  the  corresponding  [sections 
of  Vol.  I. 

The  question  of  Poisons  (in  the  light  of  the  Poisons  and  Pharmacy 
Acts  and  the  Dangerous  Drugs  Acts),  has  not  received  full 
consideration  in  this  volume,  as  circumstances  hardly  necessitate 
it.  In  Vol.  I.,  however,  we  indicate  into  which  part  of  the  Poisons 
Schedule  any  substance  falls,  by  means  of  the  signs 


and  CED, 

and  in  addition  we  show  whether  a  “  drug  ”  or  a  preparation 
comes  within  the  requirements  of  the  Dangerous  Drugs  Acts  by 
the  letter  [p]. 

Vol.  II. — Cross  References  in  the  following  pages  are  in  heavy 
type,  thus,  100. 


Corrigenda  to  Yol.  I.  (19th  Edn.) 

p.  731,  line  32.— Under  Solutd  de  Quinine  your  Injection  hypcdermi  jiie 
Fr.  Cx.  Eor  Quinine  Acid  Hydrochloride  read  Quinine  Hydrochloride. 
p.  740. — Quinine  Urethane  is  CEX 


I 


NOTES 


/ 


Suggestions  from  readers  will  be  appreciated, 
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ABBREVIATIONS. 


When  the  reference  is  to  a  periodical,  the  number  put  first  is  the  number 
of  the  volume  ;  then  follow  the  last  two  figures  of  the  year,  and  the  last 
number  refers  to  the  page,  thus,  B.M.  J.  12./29, 500. 

A. R. — List  of  Reagents  for  Analytical  Purposes  prepared  by  a  Special 
Committee  appointed  by  the  Councils  of  the  Institute  of  Chemistry 
of  Great  Britain  and  Ireland  and  the  Society  of  Public  Analysts  and 
other  Analytical  Chemists- — London,  1915. 

Allen. — Allen’s  Commercial  Organic  Analysis.— Edited  by  E.  Leffmann, 
M.A.,  M.D.,  W.  A.  Davis,  B.S’c..  A  C.G.L,  and  S.  S.  Sadtler,  S  B..  Fourth 
Edn.,  1909-1917,  9  vols.;  also  Fifth  Edn.  of  Vols.  I.  to  IV.  (1924-5) ; 
Vol.  V.  (1927)  ;  Vol.  VI.  (1928) ;  Vol.  VII.  (1929). 

Am  JI  Ph, — American  Journal  of  Pharmacy. 

Anal. — Analyst,  W.  Heffer  and  Sons,  Ltd.,  4,  Petty  Cury,  Cambridge. 
Arch.  Radiol. — Archives  of  Radiology  and  Electrotherapy  of  the  British 
Assoc,  for  Advancement  of  Radiol,  and  Physiother.  See  also  4  J.R.S.’ 

B. C.A. — British  Chemical  Abstracts.  Branch  A — pure  Chemistry — is  issued 
monthly  with  the  Journal  of  the  Chemical  Society,  London. 

B.  &  C.P. — British  and  Colonial  Pharmacist,  London,  previously  B.&  C.R. 
B.J.R. — The  British  Journal  of  Radiology,  W.  Heinemann,  London.  See 
J.R.S. 

B.M.J. — British  Medical  Journal,  London. 

B.M.J.E. — British  Medical  Journal  Epitome. 

B.P.  ’14. — British  Pharmacopoeia  1914  (previously  indicated,  Off.). 

B.Pt. — Boiling  Point. 

B.P.C. — British  Pharmaceutical  Codex,  1923. 

B. P.O.  1894  or  1901 — Formulary  of  the  British  Pharm.  Conference. 
Barnett. — Preparation  of  Organic  Compounds — E.  De  Barry  Barnett 

(Churchill),  1920. 

Batty  Shaw  — Organotherapy,  or  Treatment  by  means  of  preparations 
of  Various  Organs,  E;  Batty  Shaw.  M.D.,  F.R.C.P. 

Bayliss. — ‘  The  Colloidal  State  and  its  Medical  and  Physiological  Aspects.’ 

— by  the  late  Sir  W.  M.  Bayliss,  1923. 

Beddoes. — Syphilis,  Its  Diagnosis,  Prognosis,  Prevention  and  Treatment, 
T  P.  Beddoes,  1909. 

Berl.  Klin.  Woch. — Berliner  Kiinische  Wochenscbrift,  Berlin. 

Bosanquet. — Serums,  Vaccines  and  Toxins  in  treatment  and  diagnosis, 
W.  Cecil  Bosanquet,  M.D.,  3rd  Edition,  1918. 

Brompton  H. — Pharmacopoeia  of  the  Hospital  for  Consumption  and 
Diseases,  of  the  Chest. — Brompton,  Eleventh  Edn.,  1928. 

Brooke.—- Tropical  Medicine,  Hygiene  and  Parasitology,  by  Gilbert  E. 
Brooke,  1920. 

C. D. — Chemist  and  Druggist,  London. 

C.H.W. — Formulae  of  Chelsea  Hospital  ior  Women,  1900. 

C.L.T.E. — Central  London  Throat  and  Ear  Hosp.  Pharm.,  1924  and  earlier. 
C.R. — Changes  proposed  in  the  British  Pharmacopoeia  by  the  International 
Agreement  for  the  Unification  of  Pharmacopoeial  Formulas  for  Potent 
Drugs,  Brussels,  Nov.  29,  1906,  from  a  report  to  the  Pharmacopoeia 
Committee  of  the  General  Medical  Council.  Adopted  March  4,  1907.. 
This  Committee  issued  further  reports  in  19Q&,  1910^  1^11.,  c /.  FJL 
C..V--— Charing  Cross,  Hospital.  Pharm,,  1922, 
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Can.  Form. — The  Canadian  Formulary  of  Unofficial  Preparations. 

Chemical  Abstracts. — Published  by  the  American  Chemical  Society. 

Chininum. — Chininum  Scriptiones  Collects,  Bureau  for  increasing  the  use 
of  Quinine,  Amsterdam,  1925. 

Clin.  Jl. — Clinical  Journal,  London. 

Colyer’s  Dental  Surgery  and  Pathology. — Fifth  Edn._,  1923  and  earlier 
issues  (previously  Smale  and  Colyer’s  Diseases  and  Iniuries  of  Teeth). 

Comptes  Rend. — Comptes  Rendus  Hebdomadaries  des  Stances  de  D’Aca- 
ddmaie  des  Sciences. 

Cushny. — Text  Book  of  Pharmacology  and  Therapeutics,  by  the  late 
Arthur  R.  Cushny,  M.A.,  M.D.,  F.R.S.,  8th  Edition,  1924. 

D. M.W.— ' Deutsche  Mediziniscb®  Woobeusehrift.  Leipzig. 

H. — Drugs  or  preparations  coming  within  the  scope  of  the  Dangerous 
Drugs  Acts,  1920  and  1923,  and  Consolidated  Regulations,  1928. 

Dawson  Turner. — Radium,  its  Physics  and  Therapeutics,  by  Dawson 
Turner,  B.A.,  M.D.,  2nd  Edition,  1913. 

Digitalis  Assay. —W.  H.  Martindale.  A  communication  to  the  Pharma¬ 
ceutical  Society  of  Great  Britain.  1913.  (H.  K.  Lewis  V  Co.,  Ltd.) 

Disp. — Art  of  Dispensing,  published  by  The  Chemist  and  Druggist ,  London, 
10th  Edition,  1926. 

Dixon. — Manual  of  Pharmacology,  6th  Edn..  1925,  W.  E.  Dixon,  M. A., 
M.D.,  F.R.S. 

E.  — Pharm.  of  Evelina  Hospital,  Southwark,  1906. 

E.G.A. — Elizabeth  Garrett- Anderson.  Hosp.  Pharmacopoeia,  1926  and 
earlier  Edns.,  Euston  Road,  London  (formerly  New  Hospital  for  Women)j 

E. L. — Pharm.  of  East  London  Hospital  for  Children.  1915. 

Ec.Prod.I. — Economic  Products  of  India,  1889-96. 

Ed.M.J. — Edinburgh  Medical  .Tonroat. 

Edition  XVIII. — Eighteenth  Edition  of  this  work  (1924).  For  References 
and  comments  unavoidably  deleted. 

Emery — Clinical  Bacteriology  and  Haematology,  W.  D’Esfce  Emery,  M.D., 
B.Sc.,  «r.h  Edition.  1921. 

Evans. — Evans’  Analytical  Notes. — Evans  Sons,  Lescher  and  Webb,  Ltd., 
London  and  Liverpool . 

F. E. — Farmacopea  Espafiola  Septima  Edicion,  1905.  Madrid. 

F.I. — Formula  Internationalis,  International  Agreement  for  Unification 
of  Formulas  signed  1906 — c/.  C.R.  antea.  Also  Agreements  made  at 
Second  International  Conference  at  Brussels  1925  as  stated  in  Final  Report 
and  Preliminary  Draft.  (P.J.,  ii./25,547 ;  i./26,56),  see  also  P.J. 
L/26, 41,42, 294;  ii/26,734  ;  ii./27,372. 

F.N. — Formulaire  des  Medicaments  Nouveaux.  Bociuillon-Limousin. 

F,  Norsk. — Den  Norske  Farmakoix^,  1913.  Norwegian  Pharmacopoeia. 

Fr.  Cx. — Codex  Medicamentarins  Gallicns,  Pharraacop6e  Francaise.  Paris, 

1908,  Matson  et-Cie,  120,  Boulevard  Saint  Germain. 

Fr.  Cx.  Supp.I.toV. — Supplement  I  (1920)  to  V,  (Official  from  Apl.  5,26); 
also  ‘  Nouveau  Supplement,’  1926,  issued  in  book  form. 

Finnemore. — Essential  Oils,  their  Chemistry  and  Technology. — H.  Finne- 
more,  1926. 

G.  — The  Essentials  of  Materia  Medicaand  Therapeutics — Sir  A.  E.  Garrod, 
M.D.,  and  Sir  N.  J.  C.  Tirard,  M.D.,  13th  Edition,  1890. 

G.H.— Pharmacopoeia  of  Guy’s  Hospital,  1916. 

G.N.C. — Pharm.  Gt.  Northern  Central  Hospital,  1908.  (See  also  R.N.H.) 

Garrod — Sir  A.  E.  Garrod,  D.M.,  M.A.,  Inborn  Errors  of  Metabolism,  1923, 
and  other  communications. 

Gehe. — Gehe’s  Codex  der  Bezeichnungen  von  Arzneimitteln,  5th  Edn. 
1929  (Dresden)  and  earlier  issues. 

Ghosh. — Treatise  on  Materia  Medina  and  Therapeutics,  by  the  late  R. 
Ghosh,  L.M.S.,  Cal.  Uoiv.  Edited  by  B.  H.  Deare,  Lieut. -Col.  I.M.S. 
11th  Edition,  1927  (and  Abstracts  from  earlier  Editions). 

Glyn-Jones. — The  Law  of  Poisons  and  Pharmacy.  Sir  W.  S.  Glyn-Jones. 

Gould. — Gould’s  Medical  Dictionary,  by  G.  M.  Gould,  A.M.,  M.D.,  8th 
Edition,  1926,  and  earlier  issues. 

Gradwohl  and  Blaiva3. — “  The  Newer  Methods  of  Blood  and  Urine 
Chemistry,”  by  R.  B.  H.  Gradwohl,  M.D.,  Director  of  the  Gradwohl 
Laboratories,  Chicago  and  St.  Louis,  and  A.  .T.  Blaivas,  St.  Luke’g 
Hospital  (Chemical  laboratory),.  New  York.  Sec.  Ed„  1920, 
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Gt.  Orm.  H. — Gt.  Ormond  St.  Hogp.  Children  Pharm.,  1927. 

Green. — Green’s  Encyclopedia  of  Medicine  and  Surgery. 

H. — Text  Book  of  Practical  Therapeutics,  Hobart  Amory  Hare.  19th 
Edition,  1925  (and  abstracts  from  earlier  Editions). 

H. W. — W.  Hale  White,  M.D.,  Materia  Medica,  Pharmacy,  Pharmacology, 
and  Therapeutics,  19th  Edn.,  1927,  and  previous  issues. 

Hager.— Haadbuch  der  Pharmaceutischen  Praxis,  1907  and  1925. 

Hewlett — Serum  and  Vaccine  Therapy,  T.  It.  Hewlett,  2nd  Edition,  1910, 
also  Bacteriology,  8th  Edition,  1926. 

Hutchison. — It.  Hutchison.  M.D.,  F.R.C.P.,  Food  and  Principles  of 
Dietetics,  Edward  Arnold,  London,  4th  Edition,  1916. 

I. C.  Add. — Indian  and  Colonial  Addendum  (1900)  to  the  B.P.,  1898 

I.D.C. — Indigenous  Drugs  Committee,  2nd  Report,  Simla,  1909.  Third 

Report,  Calcutta..  1916. 

I.M.G. — Indian  Medical  Gazette. 

l. V. — Iodine  Value. 

Int.  Conf.  Trop.  Am. — Proceedings  of  the  International  Conference  on 
Health  Problems  in  Trop.  America,  1924,  United  Fruit  Co.,  Boston. 

Int.  Cong. — Vllth  international  congress  of  Applied  Chemistry,  London, 
May,  1909  (papers  read  at) ;  also  VIHth  Congress.  Washington,  1912. 

J.C.S.A. — JL  of  the  Chem.  Soc.  Abstracts.  London.  See  also  B.C.A. 

J  C.S.T. — Journal  of  the  Chemical  Society.  Transactions.  London. 

J. RS. — Journal  of  the  Roentgen  Society,  London,  and  as  from  Jan- 
1924  “  The  British  Jl.  of  Radiology,  Rontgen  Society  Section,  incorpor¬ 
ating  the  JL  of  the  Rontgen  Society.”  See  also  Arch.  Radiol. 

Jl.  A.M.A. — Journal  American  Medical  Association,  Chicago. 

Jl.  Am.  Ph.A. — Journal  of  the  American  Pharmaceutical  Association. 

Jl.  Ph.  and  Exp.  Ther. — The  Journal  of  Pharmacology  and  Experimental 
Therapeutics.  Edited  by  J.  J.  Abel  (The  Johns  Hopkins  University, 
and  Walter  E.  Dixon  (University  of  Cambridge).  Baltimore  and  London) 

Jl.  R.A.M.C, — Journal  of  the  Royal  Army  Medical  Corps  (Mthly.). 

Jl.  R.N.M.S. — Journal  of  the  Royal  Naval  Medical  Service  (Qtrly.). 

Jl.  Trop.  Med. — Journal  of  Tropical  Medicine  and  Hygiene,  London. 

K. C  H. — Ring’s  Coliege  Hospital  Pharmacopoeia,  1927. 

Knox. — Radiography,  X-Kay  Therapeutics  and  Radium  Therapy,  by 
Robert  Knox.  3rd  Edition  in  2  vols.  1919.  (New  Edn.  Vol.  1, 1924.) 

L.  — The  Lancet,  London. 

L.H. — Pharmacopoeia  of  the  London  Hospital,  1925  and  earlier  Edns. 

L.I.P. — London  Insurance  Pharmacopoeia,  issued  by  the  Panel  Committee 
for  the  County  of  London,  1925. 

L. L.— London  Lock  Hospitals  Pharmacopoeia,  1919. 

Lewis  Jones. — Medical  Electricity.  Lewie  Jones,  M-D.  8th  Edition  1920, 
and  other  communications. 

Luff.— Pathology  of  Gout,  3rd  Edition,  1907,  Arthur  P.  Luff,  M  D. 

M.  — Annual  Report  of  E.  Merck. 

M.  &  R. — R.  Muir,  M.A.,  M-D-,  and  J-  Ritchie,  M.A.,  M.D.,  Manual  of 
Bacteriology,  9th  Edition,  1927. 

M.A. — Medical  Annual. 

M.Pt. — Melting  Point. 

m. a. — Milliampere. 

M.  Am.— Merck’s  1907  Index  (New  York). 

M.  Arch. — Merck’s  Archives.  New  York. 

M.P.C.—  The  Medical  Press  and  Circular  London. 

M.  Index. — Merck’s  Index,  1911,  also  (Fifth  Edn.)  1927,  Darmstadt. 

Mann-— J.  Dixon  Mann,  MLD-,  F.R.C.P.,  Physiology  and  Pathology  of 
the  Urine.  2nd  Edition,  1908. 

Manson. — Tropical  Diseases.  A  manual  of  the  Diseases  of  warm  climates. 
Sir  Patrick  Manson,  G.C.M.G.,  M.D.,  LL.D.  (Aberdeen),  8th  Edition,  1925. 

May. — Chemistry  of  Synthetic  Drugs.  Percy  May,  B.Sc.,  3rd  Edn.,  1921. 

Ivied.  Rec. — Medical  Record,  New  Vork- 

Med.  Res.  Counc. — Medical  Research  Council  (formerly  Med.  Res.  Com¬ 
mittee,  National  Health  Insurance,  now  incorporated  by  Royal  Charter. 
York  Buildings,  Adelphi,  W.C.  2,  and  Nat.  Inat.  Med.  Research,  Hamp¬ 
stead,  N.W.  S,  London. 

Mid.  H. — Pharm.  Middlesex  Hospital,  1927,  also  prev.  Edns* 
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Mitchell  Braes. — Materia  Msdica  and  Therapeutics,  13tb  Edition,  by  J. 
Mitchell  Bruce,  C.V.O.,  M.A.,  LL.D.  (Hon.)  Ab«rd.,M.D.,  F.R.Q.P.  and 
Walter  J.  Diliing,  M.B.,  Ch.B.,  Cassell,  1026. 

Mod.  Tech,  in  Treatment. — Modern  Technique  in  Treatment,  Vols.  1 — 4, 
1925-1928,  The  Lancet,  London. 

Morgan — G.  T.  Morgan,  F.R.8.,  F.I.C.,  M.R.I.A.,  D.3c.,  A.R.C.Sc., 
Organic  Compounds  of  Arsenic  and  Antimony,  1918- 
Murrell. — What  to  do  in  cases  of  Poisoning,”  by  the  late  William 
Murrell,  M.D.,  13tli  Edition,  1925,  revised  by  P.  Hamill. 

Myers.™ Practical  Chemical  Analysis  of  Blood,  by  V.  C.  Myers,  New  York 
(Kimpton,  2nd  Edn.,  1924). 

Na.— "  Nature,”  London- 

N.E.H. — Pharm.  of  the  North-Eastern  Hosp.  (now  called  Queen’s  Hosp. 
for  Children),  1927  and  earlier  issues. 

N.P. — National  Formulary  of  Unofficial  Preparations  issued  by  the 
Am.  Pharm.  Ass.  4th  Edn.,  1916  (pubd  -1919),  and  5th  Edm,  1926. 
N.H.W. — Poarma.copow.a  of  the  New  Hospital  for  Women,  London,  1904. 

For  some  formate  not  contained  In  E.G.A.  q.v . 

N.N.R. — New  and  Non-official  Remedies,  Amer.  Med.  Assn.  1925. 

N. S.D. — National  Standard  Dispensatory  in  accordance  with  U.S.  VIII. 
Newth.— -G.  S.  Newth,  F.X.C.,  F.G.S.,  Text  Book  of  Inorganic  Chemistry, 

13th  Edition,  1923. 

O. R. — Optical  Rotation  of  Essential  Oils  (100  m.m.  tube)  at  20.0  C. 

P. G.V.  —  Pharmacopoea  Germanica,  5th  Edition,  1910. 

P.G.  VI. — Deutsches  Arzneibuch,  6th  Edn.,  1926. 

P.I. — Pnarmacopoaia  of  India,  1868- 

P.J — Pharmaceutical  Journal  and  Pharmacist,  Loudon. 

P.J.F. — Pharmaceutical  Journal  Formulary. 

P.L. — Pharmacopoeia  Londinenais,  1851. 

P.M.C.E. — Select  Parliamentary  Committee  on  Proprietary  Medicines 
Enquiry,  1912-1913. 

P  N-F. — Proposed  National  Formulary  (U.S.). 

P.R. — Perfumery  and  Essential  Oil  Record-  London. 

P.R.S.M. -—Proceedings  of  the  Royal  Society  of  Medicine.  London 
PH.  —Part  I.  Poisons  Schedule,  1908.  See  Vol.  I.  E.P.  Edn.  XIX.,  p.  998. 
C?b  —Part  II.  Poisons  Schedule,  1908.  See  Vol.  I.  E.P.  Edn.  XIX.,  p.  999. 
P.  Argent  II. — Pharmacopoeia  of  the  Argentine  Republic,  2nd  Edition,  1919. 

Official  January  1,  1923. 

P.  Auatr.— Pharmacopoeia  Austriaca,  viii;  1906. 

P.  Aus.  Add. —  „  ,,  ,,  Additamenta. 

P.  Belg. — Pharmacopoea  Belgica,  Editio  Tertia,  1906. 

P.Bor. — Pharmacopoea  Borussica.  (Russian.)  Ed.  VI.,  1910,  and  Edn. 
VII  (1926),  now  designated  focyAapcTseHHan  «bapManonen  (State  Phar¬ 
macopoeia)  . 

P.  Dan- —Pharmacopoea  Danica,  Edn.  vii.,  1907. 

P.  Hftlv.— Pharmacopoea  Helvetica,  Ed.  IV.,  1907. 

P.  Hung. — Pharmacopoea  Hungarica,  Editio  Tertia,  1909. 

P.  Ital. — Italian  Pharmacopoeia,  4th  Edition,  1920. 

P.  Jap. — Pharmacopoeia  Japonica,  ill..  1907,  and  1912  and  1913  revisions. 
P.  Jap.  IV.-— Pharmacopoeia  Japonica  IV.  Official  as  from  April  1, 1921. 

P.  Svec. — Pharmacopoea  Svecica  (Swedish),  Ed.  ix.,  1908  and  Ed.  x.,  1925. 
Pg.I. — Pharmacographia  Indica,  1890-1893. 

Ph. — Pharmacopedia.  E.  White,  B.Sc.,  F.I.C.,  and  J.  Humphrey,  1909. 
Ph.  Form. — Pharmaceutical  Formulas.  9th  Edition,  Second  Reprint,  Oct. 

1921,  by  Peter  Mac’Ewaa,  Ph  Oh.,  F.C-S. 

Ph.  Mex.  Farmacopea  Mexicana,  5th  Edn..  1926. 

Ph.  Ned. — Pharmacopoea  Nederlandica,  Fourth  Edn.,  1906,  and  Supple¬ 
ment,  1914,  and  5th  Edn.,  1926. 

Ph-  Notes- — Pharmacy  Notes  from  various  parts  of  the  world.  W.  H. 
Martindale,  1907. 

Pharmacol. — Chemical  Basis  of  Pharmacology,  Francis  Francis,  D.Sc-> 
Ph-I).,  and  J.  M.  Fortes  c  ue  -  B  rick  dal  e ,  M.A.,  M.D.  (Ox  on),  1903- 
Plaistow. — Pharm.  St.  Mary’s  Hosp.  Women  and  Children,  Plaistow,  1913, 
Pr.™ The  Practitioner,  London. 

Pres-— The  Pmeriber,  monthly,  Thos.  Stephenson,  Edinburgh, 
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Proc.  Chern.  Soc. — Proceedings  oi  tne  Chemical  Society,  London. 

Pzov.  Hoap. — Provincial  Hospital  Pliarmacopceias,  issued  by  the  Chemist 
and  Druggist,  London. 

Q. J.P. — Quarterly  Jl.  of  Pharmacy,  Pharm.  Soc.  of  Gt.  Britain,  London, 
queens  xluap.  lor  culldxen,  DoUiinl  urccn,  x.y27,  »x>  X.B.lx. 

R. — Haudhouk  oi  Therapeutics,  by  Sydney  Hinder,  M.D.,  and  Harrington 
b&msbury,  M.D.,  ibth  Edition,  isytj. 

R.D.ii. — Unarm.  oi  Royal  Dental  Hospital,  London,  1926- 
R.f.H. — Phaimacopdrua  oi  the  Ro,>ai  free  Hospital,  London,  1922. 

R.I — Refractive  Index. 

R.N.H. — Pharm.  Royal  Northern  Hospital,  1922  (previously  Great  Northern 
Central  Hospital;,  London. 

R.vj.xl. — riiurmacupotia,  .twyal  London  Ophthalmic  Hospital,  1911. 

R. V.I. — Pharmacopoeia,  Roy.  Victoria  Infirmary,  Neweastle-on-Tyne,  1922. 
Rem. — Remington's  Practice  oi  Pharmacy,  7th  Ldn.,  192b. 

Rutherfuici- — Radioactive  Substances  ana  their  Radiations.  B.  Ruther¬ 
ford,  D.bC.,  Pfi.D.,  LL.JLi.,  Jf.R.5.  Nobel  Laureate,  1913. 

S. H. — Pharm.  Samaritan  Tree  Hospital,  192b  and  earlier  Hdns. 

at.  Hart »  H. — Pharm.  et.  Bartholomew's  Hospital,  1921. 

St.  G.  H.—  Pharm.  St.  (ieorge  a  Hospital,  1912. 

St.  J.  H. — Pharm.  St.  John’s  Hosp.  Skin  Diseases,  1926  and  earlier  Edns. 
St.  M.’s  H. — Pharm.  oi  St.  Mary’s  Hospital,  1925  and  earlier  Edns. 
ot.  in-  ax. — Pharm.  oi.  xhomua  xxusp.,  x92h. 

salvarsan — Saivarsan .  Its  Chemistry,  Pharmacy  and  Therapeutics— 
Martindaie  and  Westcott,  1911. 

Schmidt. — Ausfuhriiches  Lenrbuch  der  Pharmaeeutischen  Chemie,  Vol.  I- 
(Inorganic),  New  Edition  in  preparation,  and  Vol.  II.  (Organic),  Part  I, 
1922andPart  II.  1923;  by  the  late  Dr.  Ernst  Schmidt, Marburg, Germany. 

Secret  xvemcuies. — beciet  Remedies,  Wxiat  they  c-osi.  anu  v*  nat  Lhe^ 
contain. — x>ixt.  Meu.  Association,  Lona.,  19u9 ;  also  ‘  More  Secret 
Remedies, '  I9i2. 

Seidell.— Atnerton  Seidell,  Ph.D.,  Solubilities  of  (U.S.)  Pharmacopoeia 
Organic  Acids  and  tneir  baits.  Washington,  1910;  also  Solubilities 
oi  Anorganic  and  Organic  Suostances,  1920. 
bmaic  ana  Colyer. — at*  ooiyer’s  A/cuum  ourgory  and  Pathology, 
noddy. — intoi^rourtiou  oi  ixaumin. — f .  boaay,  M.A.,  London,  *4h  Edition, 
1922.  trust  Edition,  1909.;  Also  chemistry  oi  Radio- Elements,  Part  1, 
2nd  Edition,  Part  2,  1914. 

Sp.  Ur.— -specific  Gravity  at  15.6“  C.,  unless  otherwise  stated. 

Stitt. — Practical  Bacteriology,  Blood  Work  and  Animal  Parasitology. 

E.  R.  Stitt,  Sth  Edition,  1927,  and  earlier  issues. 

System  oi  Bieteues.— Edited  Oj  u.  A.  outneixand,  by  various  authors 
L.D.B. — Tropical  Diseases  Bulletin  issued  by  the  Prop.  Dis.  Bureau,  Ldn. 
.1. .AA»”A'h.irmaOupt£U<*  or  the  aaosj^iUva  xoi  Xdsoasen  oi  the  xjuioat,  iwii. 

T. M. — Trade  mark  vBmish;  with  Registered  Ao.  in  blankets, 
leeigen,  Ada  B.— -Profitable  Herb  Growiug  and  Collecting,  1916. 

Thorpe. — The  late  Sir  Edward  Thorpe,  C.B.,  D.Sc.,  LL.D.,  Dictionary  of 

Applied  Chemistry,  1912-iyib,  0  vois.  (New  Ldn.  in  the  Press.  Vois. 
1.  to  VLt.  now  issueu,  Vol.  VI.  (192b)  onwards  with  assistance  01  H. 
Roister  Morley  and  numerous  contributors.) 

Tibbies,  Theory  oi  10ns,  a  consideration  oi  its  place  in  Biology  and  Thera¬ 
peutics. —  W  iliiain  Tibbies,  M.D.  (hoh. causd,  Chicago,  1906. 

Tiirey. — x/raeaseo  ox  trie  xVooe  ana  anruab. — xxeibe.it  xmey,  Xi.£j«  (Lohd-) 
r.R.C.a.  vEng.fi  4tfi  Edition,  a919. 

Tlrard. — xext  x>oon  oi  Medical  Treatment. — -Sir  Nestor  1-  C.  Tirard,  M.D. 
Trans.  Roy.  Boc.  Trop.  Med. — Transactions  of  the  Royal  ttociety  oi  Tropical 
Medicine  and  Hygiene,  London,  11,  Chandos  Street,  London,  W.  1. 

U. c.H. — Pharm.  ol  the  University  College  Hospital,  192b  and  earher  Edns. 
U.P.O.  ’25. — fourteenth  Annual  Report  01  the  United  fruit  company, 

Medical  Depariiueht,  192o. 

(J.b.11. — uispensatory  ox  the  United  States,  19th  Edition,  19U7,  and  20th 
Euition,  19.I0.  2lst  Edition,  192b. 

U.S.  X. — A-hamiacopoeia  01  the  United  States,  Tenth  Decennial  Revision, 
x92o  tomcial,  January  1,  1926);  also  U.S.  IX,  1915,  etc. 
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V. H.C.— Pharm.  Victoria  Hosp.  for  Children  (Chelsea),  1920. 

Vic.  Park. — Pharm.  City  of  London  Hosp.  for  Diseases  of  the  Heart  and 
Lungs,  Victoria  Park,  E.2,  1926. 

W.  — Pharmacopoeia  of  the  Hospital  for  Women,  Soho  Square,  1907. 
W.H. — Westminster  Hospital  Pharmacopoeia,  1921 

Watts. — Dictionary  of  Chemistry.  M.  M.  Pattison  Muir,  M.A.,  and  H. 

Forster  Morley,  M.A..  D.Sc.,  1905-1907,  4  vois. 

Wenyon. — C.  M.  Wenyon,  B.S.,  B.Sc.,  Protozoology,  1926,  2  vols. 
Whitla — Sir  Wm  Whitia,  M.A.,  M.D.,  LL.D. — Manual  of  Practice  and 
Theory  of  Medicine,  1908,  also  Pharmacy,  Materia  Medica  and  Thera¬ 
peutics,  11th  Edn.,  1923  (and  refs,  to  earlier  Editions). 

Y.B.P. — The  Year-Book  of  Pharmacy. 

Yeo. — I.  Burney  Yeo,  M.D.,  Manual  of  Medical  Treatment,  5th  Edition 
1913. 


3(e  In  connection  with  a  text  heading  signifies  that  the  name  which  it  pre¬ 
cedes  is  a  British  Registered  Trade  Mark,  e.g .,  J^Exalgine.  The  is  only 
applied  to  the  principal  heading  and  is  not  repeated  throughout  the  book. 
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INTERNATIONAL  (1925)  ATOMIC  WEIGHTS  AND 

ATOMIC  NUMBERS. 


1 

Sym¬ 

bol. 

At. 

Num¬ 

ber. 

At. 

Weight. 

Sym¬ 

bol. 

At. 

Num¬ 

ber. 

At. 

Weight. 

Silver 

Ag 

47 

107-880 

Nitrogen  . . 

N 

7 

14-008 

Aluminium  .. 

A1 

13 

26-97 

Sodium 

Na 

11 

22-997 

Argon 

A  (Ar) 

18 

39-91 

Columbium. 

Cb 

\  4i 

AQ.1 

Arsenic 

As 

33 

74-96 

Niobium  . . 

Nb 

j  41 

vo  X 

Gold 

Au 

79 

1197-2 

Neodymium 

Nd 

60 

144-27 

Boron 

B 

5 

10-82 

Neon 

Ne 

10 

20-2 

Barium 

Ba 

56 

137-37 

Nickel 

Ni 

28 

58-69 

Beryllium  . . 

Be 

\  4 

Q  .AO 

Oxygen  . . 

O 

8 

16-000 

Glucinium  . . 

G1 

/  4 

i/ 

Osmium  . . 

Os 

76 

190-8 

Bismuth  . . 

Bi 

83 

209-00 

Phosphorus 

P 

15 

31-027 

Bromine 

Br 

35 

79-916 

Lead 

Pb 

82 

207-20 

Carbon 

C 

6 

12-000; 

Palladium.  . 

Pd 

46 

106-7 

Calcium 

Ca 

20 

40-07 

Praseody- 

Pr 

59 

140-92 

Cadmium  . . 

Cd 

48 

112-41 

mium 

Cerium 

Ce 

58 

140-25 

Platinum  . . 

Pt 

78 

195-23 

Chlorine 

Cl 

17 

35-457 

Radium  . . 

Ra 

88 

225-95 

Cobalt 

Co 

27 

58-94 

Rubidium  . 

Rb 

37 

85-44 

Chromium  . . 

Cr 

24 

52-01 

Rhodium  .  . 

Rh 

45 

102-91 

Caesium 

Cs 

55 

132-81 

Radon 

Rn 

86 

222- 

Copper 

Cu 

29 

63-57 

Ruthenium.. 

Ru 

44 

101-7 

Dysprosium.. 

Dy 

66 

162-52 

Sulphur  . . 

S 

16 

32-064 

Erbium 

Er 

68 

167-7 

Antimony  . 

Sb 

51 

121-77 

Europium  .  . 

Eu 

63 

152-0 

Scandium  . . 

Sc 

21 

45-10 

Fluorine 

F 

9 

19-00 

Seleniu  m  . . 

Se 

34 

79-2 

Iron 

Fe 

26 

55-84  I 

Silicon 

Si 

14 

28-06 

Gallium 

Ga 

31 

69-72 

Samarium.  . 

Sm 

62 

150-43 

Gadolinium  . 

Gd 

64 

157-26 

Tin . . 

Sn 

50 

118-70 

Germanium 

Ge 

32 

72-60 

Strontium.  . 

Sr 

38 

87-63 

Hydrogen  . . 

H 

%1 

1-008 

Tantalum  . . 

Ta 

73 

181-5 

Helium 

He 

2 

4-00 

Terbium  . . 

Tb 

65 

159-2 

Mercury 

Hg 

80 

200-61 

Tellurium  . . 

Te 

52 

127-5 

Holmium  . . 

Ho 

67 

163-4 

Thorium  .  . 

Th 

90 

232-15 

Iodine 

1(d) 

53 

126-932 

Titanium  .. 

Ti 

22 

48-1 

Indium 

In 

49 

114-8 

Thallium  . . 

T1 

81 

204-39 

Iridium 

Ir 

77 

193-1 

Thulium  . . 

Tm 

69 

169-4 

Potassium  .  . 

K 

19 

39-096 

Uranium  . . 

TJ 

92 

238-17 

Krypton 

Kr 

36 

82-9 

Vanadium . . 

V 

23 

50-96 

Lanthanum 

Ij3 

57 

138-90 

Tungsten  . . 

74 

Lithium 

Li 

3 

6-940 

Wolfram  . . 

/  w 

loi  U 

Lutecium  . . 

Lu 

71 

175-0 

Xenon 

Xe 

54 

130-2 

Magnesium. . 

Mg 

12 

24-32 

Yttrium  . . 

Y 

39 

88-9 

Manganese.  . 

Mn 

25 

54-93 

Ytterbium.  . 

Yb 

70 

173-6 

Molvb- 

Mo 

42 

96-0 

Zinc 

Zn. 

30 

65-38 

denum 

XX  ft 

Zirconium.  . 

suf  JaaQSEMMimaraKZJaraH 

Zr 

40 

91 

See  also  International  Table  of  the  Radio-active  Elements  and  their 
constants,  p.  327  et  seq.  and  pp.  352  and  353. 
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INTERNATIONAL  TABLE  OF  ISOTOPES  (1923) 

Contrary  to  the  Atomic  Theory  of  Dalton  that  atoms  of  the 
same  element  are  similar  to  one  another  and  equal  in  weight,  the 
view  now  is  that  there  must  exist  elements  having  chemical  pro¬ 
perties  identical  for  all  practical  purposes  but  the  atoms  of  which 
have  different  weights. 

Atomic  Number. — A  chemical  element  is  defined  by  its  atomic 
number.  This  number  represents  the  excess  of  positive  over 
negative  charges  in  the  constitution  of  the  atomic  nucleus  ;  theo¬ 
retically  the  atomic  number  represents  also  the  number  of  electrons 
which  rotate  round  the  central  positive  nucleus  of  the  atom.  Each 
atomic  number  also  represents  the  place  occupied  by  the  element 
in  the  Mendeleef  Table; 

Various  methods  have  been  suggested  to  determine  the  atomic 
numbers,  e.g.,  by  deducing  them  from  the  wave-lengths  of  the  high 
frequency  spectra  by  applying  Moseley’s  law. 

Elements  (Simple  and  Complex).  Isotopes. — If  the  above 
definition  is  accepted,  each  chemical  element  may  be  simple  or 
complex,  according  as  its  atoms  are  all  of  equal  mass  or  not. 

In  the  latter  case,  the  element  consists  of  as  many  isotopes  as  its 
atoms  have  different  masses.  A  complex  element  is  a  mixture  of 
isotopes .  Three  methods  (J.  J.  Thomson,  Aston,  Dempster) 
have  been  devised  to  determine  isotopes.  The  most  important  is 
that  of  Aston. 

Notation. — The  elements,  simple  or  complex,  are  represented 
by  the  ordinary  symbols.  To  indicate  any  particular  isotope  its 
atomic  mass  (1)  is  written  as  an  index  to  the  right  of  the  symbol 
representing  the  mixture.  Thus,  Cl35  indicates  the  isotope  of 
chlorine  having  an  atomic  mass  35.  This  number  represents  the 
relative  mass  of  its  atom,  the  atom  of  oxygen  (a  simple  element) 
being  taken  as  16.  "?! 

Elements  included  in  the  Table. — The  isotopes  of  lead  which 
are  the  ultimate  result  of  disintegration  of  radioactive  Elements, 
and  the  radioactive  isotopes  only  appear  in  the  International 
Table  of  the  radioactive  Elements,  pp.  327-330.  Only  those 
elements  appear  in  the  Table  of  Isotopes  which  are  recognised  as 
simple,  or  are  complex  elements  whose  isotopes  have  been 
determined  with  sufficient  certainty. 

Provisional  Values  are  shown  by  numbers  in  brackets. 

“Atomic  Mass.”-— This  expression  is  reserved  for  isotopes  of 
simple  elements  considered  from  the  isotopic  point  of  view.  The 
expression  atomic  weight  retains  its  usual  meaning,  and  is  applied 
to  elements  without  consideration  of  their  isotopic  constitution. 

The  atom  remains  the  smallest  portion  of  an  element  to  be  involved  in 
chemical  changes,  though  this  is  not  to  say  that  it  is  indivisible. 

’’®The  diameter  of  an  atom  is  estimated  as  of  the  order  of  10  8  cm.,  and  that 
of  ap  electron  as  10  13  cm.— J.  Patrick, ’rP.J.  i./28}105. 
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TABLE  OF  ISOTOPES. 


(International,  1923). 


S 

a> 

a 

V 

3 

Atomic  1 2 3 4 5 6 7 8 * 10 11 
number 

Atomic 

weight(l) 

Minimum 
|  Number 
of 

I  Isotopes. 

Masses  of 
Isotopes  (2), 

0/ 

/o 

accuracy. 

Obser¬ 

ver. 

Refer¬ 

ence. 

H 

1 

1-008 

1 

1-008 

0-2 

A. 

3;  5 

He 

2 

4-00 

1 

4 

0-2 

A. 

3;  5 

Li 

3 

6-94 

2 

7;  6 

A.,T.,D. 

9  ;  10  ; 

14 ;  16 

G1 

4 

9-1 

i 

9 

T. 

17 

B 

5 

10-9 

2 

11  ;  10 

0-1 

A. 

6  ;  7 

C 

6 

12-005 

1 

12 

A. 

2  ;  5 

N 

7 

14-008 

1 

14 

0-2 

A. 

3  ;  5 

O 

8 

16-000 

1 

16 

A. 

2  ;  5 

F 

Ui. 

19-0 

1 

19 

0-1 

A. 

6  ;  7 

Ne 

at 

20-2 

2 

20;  22 

0-1 

A. 

1 ;  4  ;  5 

Na 

li 

23-00 

1 

23 

A. 

11  ;  14 

Mg 

12 

24-32 

3 

24;  25;  26 

D. 

15  ;  16 

A1 

13 

27-0 

1 

27 

A. 

2l 

Si 

14 

28-1 

2 

28;  29;  (30) 

0-1 

A. 

6  ;  7 

P 

15 

31-04 

1 

31 

0-2 

A. 

6  ;  7 

S 

16 

32-06 

1 

32 

0-2 

A. 

6  ;  7 

Cl 

17 

35-46 

2 

35;  37 

0-1 

A. 

2; 5; 13 

A 

18 

39-9 

2 

40;  36 j 

0-1 

A. 

3  ;  5  ;  8 

K 

19 

39-10 

2 

39;  41,3 

A. 

11  ;  14 

Ca 

20 

40-07 

(2) 

40;  (44) 

D. 

18 

Fe 

26 

55-84 

(1) 

56;  (54)? 

see  refer. 

A. 

19 

Ni 

28 

58-68  . 

2 

58 ;  60 

0-1 

A. 

12 

Zn 

30 

65-37 

4 

64;  66;  68;  70 

D. 

18 

As 

33 

74-96 

1 

75 

0-1 

A. 

6  ;  7 

Se 

34 

79-2 

6 

80;  78;  76;  82;  77;  74; 

0-1 

A. 

21 

Br 

35 

79-92 

2 

79;  81 

0-1 

A. 

6  ;  7 

Kr 

36 

82-92 

6 

84;  86;  82;  83; 

0-1 

A. 

3  ;  5 

80;  78 

Rb 

37 

85-45 

2 

85;  87 

A. 

11  ;  14 

Sn 

50 

118-7 

7  (8) 

120  ;  118  ;  116  ;  124 

119;  117;  122;  (121) 

see  refer. 

A. 

20 

I 

53 

126-92 

1 

127 

0-2 

A. 

8  ;  13 

Xe 

54 

130-2 

7  (9) 

129;  132;  131 ;  134; 

136;  128;  130;  (126); 

0-1 

A. 

3;  5;  8 

(124) 

13  ;  21 

Cs 

55 

132-81 

1 

133 

A. 

11  ;  14 

Hg 

80 

200-6 

(6) 

(197-200) ;  202  ;  204 

0-1 

A. 

2  ;  3  ;  5 

1.  Nature ,  November  27,  1919. 

2.  Nature ,  December  18,  1919. 

3.  Nature ,  March  4,  1920. 

4.  Philosophical  Mag.,  April,  1920. 

5.  Philosophical  Mag.,  May,  1920. 

6.  Nature ,  July  1,  1920. 

7.  Phil.  Mag.,  Nov.,  1920. 

8.  Nature,  December  9,  1920. 

9  Aston  and  Thomson,  Nature, 
Feb.,  24,  1921. 

10.  Dempster,  Science,  Ap.  15,1921. 

11.  Aston,  Nature,  March  17,  1921. 


12.  Aston,  Nature,  June  23,  1921. 

13.  Aston,  Phil.  Mag.,  July,  1921. 

14.  ASTON,  Phil.  Mag.,  Sept.,  1921. 

15.  Dempster,  Science,  Dec.  10,1921. 

16.  Dempster, Phys. Review, Dec. ’21. 

17.  Gr.  P.  THOMSON,PM.Mftg.,Nov., 

1921. 

18.  Dempster,  Phys .  Review,  19; 

p.  431;  1922. 

19.  Aston,  Nature,  Sept.  2,  1922. 

20.  Aston,  Nature,  June  24,  1922. 

21.  Aston,  Nature  Nov.  18,  1922. 


Observers:  A=Aston,  D  =  Dempster,  T  =  Thomson  (G.  P.) 


(1)  International  Values  for  1922. 

(2)  In  order  of  intensity  of  spectral  bands. 

Iron,  Copper,  Silver,  and  Antimony  have  each  2  isotopes,  and  Magnesium, 
Silicon  and  Sulphur  have  each  3  isotopes. — J.  Patrick,  P.J.  i./28,105. 

For  a  recent  comprehensive  table  see  F.  W.  Aston,  B.J.R.,  Jan. ,’28. 
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Suggested  International  Atomic  Weights  for 
Pharmaceutical  Purposes. 


(From  a  paper  by  read  at  an  Evening  Meeting  of  the  Pharma¬ 

ceutical  Society  of  Ureat  Britain,  in  London. — P.J.  i./n,  170,  178.) 


Aluminium  . . . 27 

Antimony  . . 120 

Arsenic . 75 

Barium  .  ........  137 

Bismuth .  208 

Boron .  11 

Bromine . 80 

Lithium  .....  .........  7 

Magnesium  .  .  . .  .  24 

Manganese . 55 

Mercury  . .  200 

Nitrogen .  14 

Oxygen  . . 16 

Phosphorus  ........  31 

Calcium . . . .  40 

Carbon .  12 

Cerium  .  .* .  140 

Chlorine . .  35.5 

Platinum  .  . .  195 

Potassium  . c  .  39 

Silicon..... . ,.¥e.  28 

Silver  . 108 

Chromium . 52 

Copper .  63.5 

Gold . 197 

Hydrogen  . . .  1 

Sodium . 23 

Strontium  .  . . 88 

Sulphur  . . 32 

Tin  .  119 

Iodine  . . .  127 

Iron  . . .  56 

Zinc  . .  65 

Thorium  ...  .  232 

Lead . .  207 

The  Structure ,  of  the  Atom. 

It  is  now  generally  accepted  that  the  atoms  of  the  elements  all 
have  the  same  type  of  structure,  consisting  of  a  positively  charged 
central  nucleus  of  minute  dimensions,  responsible  for  most  of  the 
mass  of  the  atom,  surrounded  by  electrons  which  occupy,  rather 
than  fill,  a  much  larger  region.  This  has  a  diameter  of  the  order 
of  2  X  10- 8  Cm.  The  results  of  radioactive  change,  and  also  the 
liberation  of  Hydrogen  atoms  from  Boron,  Fluorine,  Sodium, 
Nitrogen,  Aluminium  and  Phosphorus,  by  bombardment  with  a 
particles,  lead  to  the  general  view  that  all  atoms  contain  complex 
nuclei  built  up  of  Hydrogen  and  Helium  nuclei  and  electrons. 
If,  as  is  generally  supposed,  Helium  itself  is  composed  of  four 
Hydrogen  nuclei  and  two  electrons,  it  seems  probable  that  the 
nuclei  of  all  atoms  consist  ultimately  of  Hydrogen  nuclei,  or 
“  protons”  with  the  addition  of  negative  electrons. 

|The  resultant  nuclear  charge  in  an  atom  is  proportional  to  its 
atomic  number  and  varies  from  1  in  the  case  of  Hydrogen,  to  92 
with  Uranium,  and  these  also  represent  the  number  of  planetary 
electrons  surrounding  the  small  nucleus.  The  physical  and  chemical 
properties  of  the  elements  are  decided  by  the  number  and  arrange¬ 
ment  of  the  external  electrons,  and  these  are  governed  by  the 
nuclear  charge,  the  mass  having  only  a  secondary  effect.  This 
hypothesis  readily  explains  the  existence  of  isotopes,  which  are 
atoms  having  the  same  nuclear  charge  but  different  masses  (E. 
Rutherford,  J.C.S.T.  ’22,400). 

Physicists  differ  in  their  conception  of  the  manner  in  which  the 
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electrons  are  grouped  round  the  positive  nucleus.  J.  J.  Thomson 
(1904)  deduced  that  the  electrons  would  form  certain  ring  systems, 
according  to  the  number  present,  the  periodic  recurrence  of  similar 
rings  accounting  for  the  periodicity  of  properties  of  the  elements. 

Bohr  (1913)  also  regards  the  electrons  as  circulating  round  a 
nucleus,  but  assumes  they  “  jump  ”  from  one  orbit  to  another, 
causing  radiation.  In  the  case  of  Hydrogen,  calculations  agree 
very  well  with  spectral  results,  but  are  unsatisfactory  with  compli¬ 
cated  atoms.  (For  other  views  v.  Recent  Advanc.  Physicl.  and 
Inorgan.  Chem. — Stewart). 

The  Langmuir-Lewis  Octet  Theory  differs  from  the  majority  in 
being  based  on  the  chemical  behaviour  of  the  elements.  It  is 
suggested  that  the  external  electrons,  which  determine  the  valency 
of  the  atom,  in  most  cases  tend  to  form  “  octets,”  that  is  become 
arranged  in  space  at  the  angles  of  a  cube.  Two  atoms  unite  to 
form  stable  groups  of  electrons,  either  by  transferring  electrons 
from  one  atom  to  another,  or  else  by  sharing  electrons.  In  the 
former  case  the  atoms  are  left  oppositely  charged  but  held  together 
by  electrostatic  forces,  Na  +  Cl  —  being  an  example  of  electro- 
valency,  whereas  in  the  second  case  the  valency  is  nonpolar,  e.g. 
Cl  —  Cl,  and  is  called  a  covalency.  This  theory  has  been  extended 
by  Lowry  to  apply  to  organic  compounds.  ( v .  J.C.S.T.  ’23,831). 

The  Structure  of  the  Atom. — N.  Bohr,  Na.,  112,  ’23,29. 

According  to  Rutherford’s  researches,  the  atom  is  built  up  of 
particles  of  +  and  —  electricity,  arranged  in  an  orderly  way,  which 
the  work  of  Bohr  has  done  much  to  reveal.  Moseley  forms  a  new 
order  for  the  elements  in  atomic  number,  revealing  a  relation  of 
great  simplicity.  The  nuclear  atom  postulates  one  consisting  of 
an  extremely  dense  nucleus  of  -j-  electricity  surrounded  by  a 
planetary  system  of  —  charged  electrons.  Hydrogen  nuclei  no 
doubt  form  the  essential  constituents  of  the  nuclear  structure,  which 
in  the  case  of  a  heavy  atom  is  probably  a  very  complex  system. — 
J.R.S.,  Oct.  ’23. 

Although  the  Hydrogen  atom  has  onfy  one  electron,  it  may  have 
alternative  orbits.  Radiation,  according  to  Bohr,  is  emitted  when 
the  electron  drops  from  one  possible  orbit  to  another,  and  not 
otherwise.  Moseley's  work  showed  that  the  atoms  of  chemical 
elements  step  by  equal  differences,  in  regular  arithmetical  pro¬ 
gression,  from  the  lowest  to  the  highest,  and  assuming  a  nuclear 
constitution  Moseley  concluded  that  the  step  each  time  must  be 
the  addition  of  a  positive  charge  to  the  nucleus.— Sir  Oliver  Lodge, 
J.R.S.,  Jan.  ’24,  p.  10. 


The  relation  in  size  of  an  election  to  an  atom  is  as  1  to  100,000.  Positive 
ray  analysis  explained,  with  its  application  to  isotopes,  and  mention  is  made 
to  Sir  W.  Braggs’  work  on  crystal  structure. — P.  Browne,  P.J.  ii./2i,4. 

The  method  of  determining  the  number  and  individual  weights  of  isotopes 
in  any  given  element,  consists  in  ionisation  of  the  substance  in  a  discharge 
tube,  the  rays  then  being  bent  by  a  magnet  and  caused  to  pass  through  two 
slits  and  then  through  an  electric  spectrum,  and  the  spectra  photographed. 
The  weights  of  the  isotopes  determined  by  this  method  were  always  whole 
numbers. — C.D.,  April  16/21,42. 


PERIODIC  TABLE  OF  ELEMENTS  FOUNDED  ON  THAT  OF  MENBELEEFF  (1915  Atomic  Weights— purposely  retained.) 
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POISONS  SCHEDULE. 

DANGEROUS  DRUGS  (CONSOLIDATED)  REGULATIONS,  1928. 

These  Regulations  consolidate  into  one  code  the  Regulations  1921-1928. 
under  the  1920  Act  and  bring  into  Part  III.  of  that  Act  Extract  and 

Tincture  of  Indian  ftemp,  Dihydro-oxycodeinone  (Eucodal  or 
Eukodol),  D ihydrocodeinone  (Dicodide  or  Dicodid)  and  preparations 
containing  them,  and  preparations  containing  less  than  one  tenth 
per  cent  of  diacetyi  morphine. — P.J.  ii./28,450. 

D.D.  Act  1920  re  Manufacture,  Sale,  etc.,  of  Renzoyl  Morphine. — P.J. 
ih/28,528. 

D.D.  (Consolidated)  Regulations  1928  as  to  retail  sale  to  the  public  of 
Coca  leaves  and  preparations  containing  less  than  0.1%  of  Heroin  effective 
from  Jan.  1,  1929. — P. J.  ii./28,604. 

Esters  of  morphine  and  their  respective  salts  and  any 
preparation,  admixture,  and  extract  containing  any  of  the 

said  esters  added  to  Part  III  of  ohe  D.D. A.,  1920. — Aug.  20th,  1929. 
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grain. 
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iod  o 
ttott 
1J7 

1 

6T 

1 

Try 

1 

40 

1 

¥¥ 

1 

15 

1 

10 

1_ 

T6 

X 

T2 

1 

1  <T 
1 
8 
1 
6 
1 
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APPROXIMATE  EQUIVALENT  WEIGHTS. 
WEIGHTS.  IMPERIAL  TO  METRIC. 


Gm. 

0  000085 
0  0003 
00006 
0001 
00013 
0  0015 
0002 
00025 
0003 
0004 
0005 
0006 
0008 
001 
0012 


gram 

i  = 

1  _ 

3  — 

1  — 

3  — 

4 

1  = 

(Strictly 

grains 

n  = 

2  = 

3  = 

4  = 

5  == 


10 

12 


*  Gm. 

0016 
0  02 
0  03 
0  05 

;  0  98 

0-08479) 


grams 

15 

20 

80 

45 


01 

012 

02 

0-25 

03 

0-4 

0-5 

06 

0-8 


90 
120 
150 
180 
i 

(av.) 


Gm. 
10 
1*2 
20 
30 
4-0 
60 
8-0 
100 
12-0 
ounce 
150 


1„  =30  0 

(or  nearer  28*35. 
1  pound 

=453*59 


WEIGHTS. 

1  kilogramme 
500  Gm. 

100  „ 

25 

10 
1 

£  ,,  or  500  milligrammes 


99 

99 

9f 

99 


METRIC  TO  IMPERIAL. 

=  2  lb.  3|  oz. 

=  1  1§  ff 


3}  oz. 


99 

99 


15*4324  grains. 


7*7 


99 


MEASURES.  IMPERIAL  TO  METRIC. 


minim.  Cc. 

minims. 

Cc. 

fluid  oz.  Cc. 

1  =  0  03 

15  =  1*0 

1  =  300 

1  =  0  03 

20 

=  1*2 

fluid  ozs. 

minims. 

25 

=  1*5 

2  =  600 

2  =  0  12 

30 

=  2*0 

4  =  115*0 

3  =  0*2 

40  =  2*5 

5  =  140*0 

4  =  0-25 

45 

=  3  0 

6  =  170  0 

5  =  0  30 

60  =  4*0 

8  =  230  0 

6  =  04 

90 

=  6  0 

10  =  280  0 

8  =  0*5 

120 

=  8*0 

20  =  568  0 

10  =  0  6 

12  =  0-8 

240 

=15*0 

gallon  litres. 

1  =  4*536 

MEASURES.  METRIC  TO  IMPERIAL. 

1  Cc.  ..  ..  ..  =  15  (nearer  17)  minims. 

1  litre  . .  . .  . .  1  pint  15  fl.  oz.  approx. 


1  micromillimetre  = 
1  micron  = 

1  millimetre  = 

1  centimetre  = 

1  decimetre  = 

1  jmetre  = 


MEASURES  OP  LENGTH. 

towo  0  0  millimetre,  usually  represented  by  fxfi. 
X o\> ^5"  millimetre,  or  1  micrometre,  ,,  ,,  ,u. 

0-03937  inch. 

0*3937  inch. 

3*937  inches. 

39*370113  inohes'or  1  yard  3*37  inches  nearly. 


ANALYTICAL  ADDENDA  TO  CHEMICALS  & 
MATERIA  MEDICA  IN  VOL.  I. 

ACACI2E  GUMMI  {B.P.9  14). 

impurities  and  fraudulent  additions. — 

Gum  Acacia  must  be  free  from  Starch,  Dextrin,  Sugars  and  Tannin.  Ash 
limit  (B.P.’if)  not  to  exceed  4%. 

Kordofan  Gum  contains  12  to  15%  moisture,  while  Gum  Senegal  contains 
rather  more.  Tf  the  amount  exceeds  20%,  the  gum,  instead  of  being  brittle, 
is  tough  and  difficult  to  grind  to  powder. 

The  optical  rotation  of  good  gum  is  usually  slightly  Isevorotatory. 

Acidity  of  Gum  Acacia. — 

All  the  samples  we  have  examined  were  found  to  give  an  acid  solution,  the 
amount  of  Sodium  Hydroxide  required  to  neutralise  1000  Gm.  of  Gum  varying 
from  2-48  to  3-2  Gm.,  giving  an  average  of  2-84  Gm.  The  clarity  of  the  solu¬ 
tions  is  in  no  way  related  to  its  reaction. 

A  sample  of  Mucilage  two  months  old  showed  that  in  a  sterile  solution  (this 
having  been  preserved  with  Benzoic  Acid),  relatively  no  hydrolysis  of  the  com¬ 
ponent  salts  had  occurred. 

The  Straining  of  Mucilage  can  be  effected  by  forcing  it  through 
muslin  by  air  expansion.  A  bottle  about  half  full  of  Mucilage  is  tied  lightly 
over  the  neck  with  muslin,  thoroughly  cooled,  and  then  on  bringing  into  a 
warm  situation  and  inverting,  the  Mucilage  will  be  forced  through.  When  it 
ceases  to  drop,  the  process  of  alternate  heating  and  cooling  is  repeated.  To 
obtain  an  absolutely  bright  Mucilage  the  process  might  be  reversed,  making 
the  bottle  (above) — previously  heated — the  receiver. — P.J.  ii./oo,  6. 

The  function  of  Gum  in  official  Acacias  is  no  doubt  to  preserve  the  moisture 
necessary  to  keep  the  plants  alive  during  the  months  of  drought — December 
to  April.  The  cicatrisation  of  the  wounds,  in  collecting,  is  of  secondary 
importance,  the  gum  being  exuded  only  during  periods  of  extreme  dryness, 
the  process  stopping  with  the  slightest  rain. — E.  Perrot,  P.J.  ii./2o,510. 

100  tons  of  Gum  Acacia  stated  to  be  available  annually  in  the  forests  of 
Argentina. — Jl.  Am.  Ph.  A.,  ’20/III8. 

Sheep  poisoned  and  killed  by  eating  the  pods  of  Robinia  pseud-acacia,  the 
common  garden  “  acacia  ”  tree. — P.J.  L/23,263. 


ACETANILIDUM  {B.P.  ’14). 

Tests  for  Recognition. — See  ‘Scheme  for  Recognition  of  Organic 
Chemicals.' 

Estimation. — Hydrolyse  1-5  Gm.  by  boiling  for  15  mins,  with  50  Cc.  of 
20%  Hydrochloric  Acid  and  dilute  to  500  Cc.  To  25  Cc.  of  this  solution 
add  excess  standard  potassium  bromide-bromate  solution  to  precipitate 
tribromoaniline,  and  estimate  excess  bromine  in  the  usual  way. — J.C.S.A. 
ii./i92i,604. 

Toxicology. — Danger  of  Acetanilide  as  headache  powders. — Dixon, 
P.J.  ii./i2,555.  When  first  introduced,  two  5  grain  doses  at  some  hours’ 
interval  produced  cyanosis. — L.  ii./io,575.  See  also  L.  i./i3,1491.  Earlier 
refs,  in  Edn.  xvii. 

Toxicological  studies  of  acetanilide  poisoning. — A.  G.  Young  and  J.  A. 
Wilson,  Jl.  Ph.  and  Exp.  Ther.,  Mar.  ’26,133. 

Effect  of  other  drugs  on  toxicity  of  Acetanilide  : — 

Sodium  Bicarbonate  has  power  in  combating  its  toxic  effects.  It  probably 
prevents  the  v/hole  dose  of  the  drug  entering  at  once  into  the  blood.  The 
toxicity  of  acetanilide  is  increased  by  Caffeine,  Codeine  andi  Morphine. 

Acetanilide  and  Methylene  Blue  Tubes  are  used  as  pyrometers  for 
testing  the  efficacy  of  sterilisers.  See  Sterilisation  chapter. 
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AC1DUM  BENZOICUM  (B.P.  ’14). 

Tests . — Should  not  develop  odour  of  benzaldehyde  when  warmed  with 
its  own  weight  of  potassium  permanganate  and  ten  times  its  weight  of  dilute 
sulphuric  acid  (B.P. *14  test  for  cinnamic  acid).  Solution  in  sulphuric  acid 
when  gently  warmed  should  not  turn  darker  than  light  yellow.  — U.S. 

M. Pt.  120—122°  C. 

Us©  as  Preservative — 1 The  Acid  and  Sodium  Benzoate  are  not 
harmful  if  used  in  moderate  amount.  0T%  is  sufficient  to  preserve  meat  and 
butter.  0-05%  is  sufficient  for  fruit  and  fruit  syrups. 

See  however  Preservatives  in  Food  Recguf orisons. 

The  antiseptic  effect  of  Benzoic  Acid  in  the  small  concentrations  permitted 
is  relatively  low,  and  the  resistance  of  yeasts  varies  within  wide  limits — the 
activity  of  some  being  suppressed  by  0‘03 — 0'05%  while  others  resist  0-07 — 
0T%.  A  new  yeast  discovered  in  pear-juice,  Saccharomyces  Lousonnienis, 
resists  0T%  Sodium  Benzoate  in  glass  vessels  and  0‘15%  in  presence  of  wood 
particles.  It  is  killed  at  65°  C. — per  Y.B.P./26,329. 

Detection  in  Foodstuffs.  — Extract  with  a  mixture  of  ether  and  petroleum 
ether  m  equal  parts  ;  this  evaporated  may  contain  saccharin  (taste),  salicylic 
acid  (by  its  colour  with  ferric  chloride),  and  benzoic  acid — recognised  by 
odour,  crystalline  form,  and  conversion  into  aniline  blue  by  heating  with 
Rosaniline  and  Aniline.  This  is  Triphenyl-Rosanihne,  Ca8H38RsO  =  547-288 
or  C*oHi«  (CfiR5)sNs  =  529'272.  Its  Hydrochloride  is  called  Opal  Blue, 
Syn.  Spirit  Blue,  being  soluble  in  spirit. 

Water- Soluble-Blue  is  obtained  by  converting  Spirit  Blue  (above  men¬ 
tioned)  into  Triphenyl-Rosaniline-Trisulphonic  Acid  by  treatment  with  Sul¬ 
phuric  Acid,  and  is  usually  supplied  as  the  Ammonium  Salt.  (Simpson.) 

Nicholson’s  Blue,  Syn.  Alkali  Blue,  is  the  Sodium  Salt  of  Triphenyl- 
Rosaniline-Monosuiphonic  Acid  made  by  sulphonating  Spirit  Blue,  almost  in 
the  cold. 

(Nicholson’s  Blue  is  dyed  on  wool  or  silk  from  a  slightly  alkaline  or  neutral 
bath.  The  goods  are  washed  and  then  developed  in  a  bath  acidulated  with 
Sulphuric  Acid.  The  ordinary  water-soluble  blues  dye  from  an  acid  bath.) 

Determination  in  Foodstuffs  (Fruits  and  Vegetables),  in  permitted 
amounts,  specified  under  the  Regulations  in  force  since  Jan.  1,  1927.  Report 
No.  39  on  “  Public  Health  and  Medical  Subjects  ”  (Min.  Health),  by  G.  W. 
Monier-Williams.  This  is  a  lengthy  process,  starting  with  steam  distillation, 
after  saturating  if  necessary  writh  salt,  and  subliming  in  presence  of  sand 
for  1  to  1§  hours  at  160°  C.,  and  ultimately  weighing  the  Benzoic  Acid  present. 
— Y.B.P./27,182. 

Various  methods  of  estimation  of  Benzoates  and  Salicylates. — E.  B.  It. 
Prideaux  and  A.  O.  Bentley. — P.J.  i./23,427. 

A  distillation  method  of  determination  in  foods  (butter,  margarine,  and  egg 
products)  and  in  wines  (not  sweet). — per  Y.B.P.’27,183.  Also  an  adaptation 
of  the  French  Official  method  for  detection  in  wines,  showing  1  mgr.  in  100 
Cc.  wine. — ibid.’ 1 25,149. 

Colorimetric  estimation  in  cordials,  etc.  The  Aniline  Blue  reaction  is 
unsatisfactory,  as  Acetic,  Succinic  and  Salicylic  Acids  also  give  the  reaction. 
Best  results  with  a  modification  of  Halphen’s  Reaction,  Hydroxylamine 
Hydrochloride  being  employed  as  reducing  agent.  Presence  of  Benzoic 
Acid  indicated  by  fine  red  colour. — A.  J.  Jones,  B.P.  Conf.,  ’25,  per  Y.B.P. 
’25,493. 

Caution  needed  in  search  for  traces  of  preservatives  in  Caramel  and  boiled 
sugar  sweets,  which  yield  a  crystalline  acid  substance  (m.pt.  122°  C.),  giving 
a  violet  colour  with  Ferric  Chloride,  similar  to  Benzoic  Acid. — per  Y.B.P., 
’27,185. 

Siam  Benzoin. 

The  only  source  of  Siam  Benzoin  of  commerce  is  Styrax  Tonkinense,  Craib. 
found  in  the  district  between  Luang  Prabang  and  Hanoi.  S.  Benzoides  of 

N.  W.  Siam  yields  a  fragrant  resin,  but  it  is  not  certain  that  it  enters  com¬ 
merce.  The  method  of  preparation  with  hog’s  marrow  would  account  for 
the  characteristic  appearance  of  Siam  Benzoin. — E.  M.  Holmes,  P.J.  ii./i 3, 
802,804.  See  also  P.J.  L/07, 127  ;  ii./i2,777. 

Siam  Benzoin  consists  essentially  of  crystalline  Coniferyl  Benzoate  with 


A 


ACIDUM  BORICUM 


3 


free  Benzoic  Acid  and  cLsiaresinolic  Acid.  Slow  oxidation  of  Coniferyl  Ben¬ 
zoate  yields  a  small  amount  of  Vanillin.  Siam  Benzoin  is  readily  saponifiable. 
It  is  a  pathological  product  of  the  plant. — per  Y.B.P.’26,147. 

Unlike  the  Sumatra  variety,  it  contains  practically  no  Cinnamic  Acid. 

Friars’  Balsam. 

Fryer’s  Balsam  or  Jesuits’  Drops  were  mentioned  as  early  as  1725  by 
Pomet.  For  further  historical  notes  see  Edn.  XVIII.,  Vol.  II.,  p.  2. 


ACIDUM  BORICUM  (B.P.  ’14). 

Boron  has  an  abnormal  value  in  Its  temperature  co-efficient  of  resistance. 
A  small  piece  of  fused  Boron  mounted  in  series  with  an  electric  lamp  obstructs 
nearly  all  the  current,  but  on  warming  the  Boron  the  resistance  is  reduced 
and  the  lamp  lights.  A  filament  of  Boron  at  ordinary  temperatures  will 
show  a  resistance  of  5,620,000  ohms,  but  when  warmed  to  a  dull  red  heat 
the  resistance  drops  to  5  ohms.  A  splinter  of  Boron  is  almost  as  hard  as  a 
diamond.  It  will  easily  scratch  the  very  hard  substance  Carborundum. 

Lead  as  impurity  in  Boric  Acid  is  of  importance.  B.P.  ’14  limit  is  25  parts 
per  million. 

Detection  of  Boric  Acid.  See  also  Milk  Analysis. 

Boron  compounds  exist  as  normal  constituents  in  Cacao  and  Cacao  products 
in  appreciable  amounts — 0-01%  in  chocolate,  expressed  as  Boric  Acid,  and 
from  0-0217  to  0-0837%  in  commercial  samples  of  Cacao  Beans  and  Cocoa. 
They  also  occur  in  small  quantities  (0-01%)  in  coffee  beans.  Samples  of  sea¬ 
weed — Irish  Moss,  Seaweed  ( Fucus )  and  Agar-agar  also  contain  traces,  appar¬ 
ently  as  normal  constituents. — per  Y.B.P./27,165.  Also  beans. — ibid,  ’26,181. 

Tincture  of  Mimosa  Flowers  made  by  warm  maceration  (10  minutes  on 
water  bath)  of  5  Cm.  first  in  50  Cc.,  and  then  with  40  Cc.  Alcohol  95%  after 
decanting,  used  for  finding  minute  traces. — For  details  vide  P.J.  i./ 14,31. 

Moisten  Congo  Red  paper  with  a  saturated  aqueous  solution  and  dry 
over  a  small  flame  :  a  blue  colour  is  gradually  developed.  By  using  1  in  1000 
solution  of  Congo  Red  in  a  capsule  and  adding  a  little  of  a  Boric  Acid  solution 
the  presence  of  0-00001  Gm.  may  be  detected.  The  test  is  best  applied  to 
Methyl  or  Ethyl  Boric  ester  obtained  by  distillation. — per  Y. B.P. ’25, 138. 

The  solution  suspected  to  contain  a  borate  is  made  slightly  alkaline  with 
sodium  hydroxide  and  evaporated  practically  to  dryness.  The  residue  is 
treated  with  1  Cc.  of  concentrated  sulphuric  acid  and  cooled.  Two  Cc.  of 
Methyl  Alcohol  are  added  and  the  mixture  is  transferred  to  a  test  tube  fitted 
with  a  rubber  stopper  and  two  glass  tubes.  One  of  these  extending  to  the 
bottom  is  bent  at  right  angles  and  acts  as  a  mouthpiece.  The  other  conducts 
the  vapours  and  is  also  bent,  but  drawn  to  a  long  capillary  at  least  3  cm.  long 
and  not  more  than  0-5  mm.  bore.  When  air  is  blown  through  the  apparatus 
the  bubbles  rising  through  the  heated  solution  convey  volatile  methyl  borate 
(if  present),  which  tints  a  small  Bunsen  flame  a  characteristic  green  colour. — 
A.  Gabriel  and  H.  G.  Tanner,  Jl.  Am.  Chem.  Soc.,  per  C.D.  ii./28,777. 

We  find  the  test  satisfactory  for  0-2  mgr.  Boric  Acid. 

Manna  can  replace  Glycerin  In  the  titration  of  Boric  Acid. — L.  E.  lies, 
Analyst,  1918,  43,  323. 

Glycerinum  Acidi  Borici. 

The  reaction  between  Boric  Acid  and  Glycerin  leads,  it  is  thought,  to  the 
formation  of  Glycerol-Boric  Acid,  a  mono-basic  acid  with  formula: — 

c,h,ohbosoh. 

Sodii  Biboras.  Borax. 

Arsenic  B.P.  T4  limit  is  5  parts  per  million.  Lead  the  same. 

The  discovery  in  1926  of  enormous  deposits  of  Kernite  (or  Rasorite),  an 
entirely  new  mineral,  in  the  Mohave  Desert,  Kern  County,  California,  will 
probably  give  the  U.S.A.  a  complete  monopoly  in  the  mining  of  borates. 
Kernite  is  virtually  pure  Sodium  Borate,  containing  over  75%  pure  mineral 
with  25%  clay.  For  marketing,  it  is  only  necessary  to  dissolve  in  water,  filter 
off  the  clay  and  recrystallise.  Owing  to  the  fact  that  6  mols.  of  water  are 
added  to  Kernite  in  the  refining  process  to  bring  it  up  to  commercial  Sodium 
Borate  (which  contains  10  mols.),  one  ton  of  Kernite  makes  nearly  a  ton  and 
a  half  of  Borax. — Am.  Jl.  Pharm.,  July  ’28,  480. 
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French  method  recommended  for  testing  Official  Borax  and  other  substances 
containing  borates.  Dissolve  1-91  Gm.  of  sample,  finely  powdered,  by  warm¬ 
ing  on  water-bath  in  25  Cc.  water  and  50  Cc.  Glycerin  :  solution  complete  in  i 
30  minutes.  When  quite  cold,  titrate  with  N/NaOH  with  Phenophthalein ; 
indicator.  If  pure,  it  will  require  exactly  10  Cc.  N/NaOH  solution. — per 
Y.B.P.’27,329. 

Sodium  Perborate  is  stated  to  contain  “  10%  active  oxygen.”  This  can 
be  calculated  as  follows  : — 

2  NaB03,4H20=Na2B204+02-f-4H20,  i.e.,  310  approx.  Sodium  Perborate 
should  produce  32  available  Oxygen  =  10%  approx,  allowing  for  impurity. 

Assay  (Fp..  Cx.  Supp.  II.). — Dissolve  0’25  Gm.  of  the  salt  in  50  Cc.  of  distilled 
water  and  10  Cc.  of  dilute  Sulphuric  Acid.  Add  to  this  solution  sufficient 
solution  of  Potassium  Permanganate  (3*16  :  1000)  to  produce  a  permanent  rose 
colour.  For  this  purpose  at  least  28  Cc.  should  be  required,  corresponding 
to  9%  of  active  oxygen,  or  86'5%  for  the  pure  salt. 

Estimation  of  available  oxygen  in  the  Perborate  and  in  Perborate  Soap 
Powders.  A  volumetric  method  based  on  the  reaction  NaB03+Ca0Cl2 
-f  H20  —  NaH2B03  +  CaCl,  +  02  found  best. — H.  Trickett,  C.D.  *20,283. . 


ACIBUM  0ARBQLICUM  (£.P.’14). 

Quantitative  Estimation  of  Phenol. — This  may  be  effected  by 
converting  it  into  Tribromphenol  C6H2Br3OH  : — ■ 

Dissolve  Phenol  1*567  Gm.  in  water  sufficient  to  make  1000  Cc.  Place  25  Cc. 
of  the  Solution  in  a  200  Cc.  stoppered  bottle,  add  30  Cc.  of  N/10  Bromine 
Solution  (Koppeschaar’s  Solution)  and  shake  repeatedly  for  half  an  hour  , 
then  add  5  Cc.  of  20%  Potassium  Iodide  Solution,  shake  well,  add  1  Cc.  Chloro¬ 
form  and  titrate  excess  of  Iodine  with  N/10  Thiosulphate.  Subtract  the  num¬ 
ber  of  Cc.  required  from  thirty :  the  remainder  equals  the  number  of  Cc. 
N/10  Bromine  used  up.  This  multiplied  by  4  gives  the  percentage  of  absolute 
Phenol  (i.e.,  1  Cc.  N/10  Br. *=0*00156747  Gm.  Phenol). 

The  process  works  satisfactorily, — we  obtained  with  a  sample  of  detached 
crystals  (M.Pt.  41"  C.),  98%  as  an  average  of  three  determinations. 
Koppeschaar’s  Bromine  Solution  is  made  as  follows: — 

Dissolve  Potassium  Bromate  3-2  Gm.  and  Potassium  Bromide  50  Gm.  in 
Water  900  Cc.  To  standardise  place  20  Cc  in  a  250  Cc.  bottle  with  Water 
75  Cc.  and  5  Cc.  Pure  Hydrochloric  Acid.  Shake  a  few  times,  quickly  intro¬ 
duce  5  Cc.  of  20%  Potassium  Iodide  Solution  and  titrate  the  Iodine  set  free 
by  N/10  Sodium  Thiosulphate.  Dilute  the  Bromine  Solution  so  that  equal  I 
volumes  of  it  and  the  N/10  Thiosulphate  exactly  correspond  in  the  con¬ 
ditions  of  the  test. — cf.,  U.S.  X.,  p.  498. 

Excretion  of  Phenol  after  poisoning  by. — Dublin  Jl.  Med.  Sei.,  May,  1914. 
L.ii./ 14.1 585. 

BasS  (effects  fpoen  Comiairesses,  fecal  isse  and  excessive 
inhalation. 

Compresses  soaked  with  5  %  solution  of  Phenol  may  cause  coma. — L.  i./95, , 
1362.  Even  1  in  40  has  caused  carboluria  and  death  when  applied  to  penis  i 
after  circumcision. — W.  W.  W.  cf.  L.  i./o9,564— but  this  is  exceptional.  Danger 
when  used  as  dressings  to  extremities — fingers  and  toes — L.  1/03, 1099.  B.M.J.  1 
i./o7,H10.  P.J.  ii./ 1 1,780. 

Ochronosis  associated  with  carboluria  caused  by  local  application  of 
Carbolic  Oil  1  in  20. — Q.  Jl.  Med.,  July,  1910. 

Inhalation  of  fumes  of  Carbolic  Acid,  owing  to  dropping  of  a  Winchester  * 
and  the  boy  starting  to  mop  it  up  with  a  cloth,  caused  grave  poisoning 
symptoms.  Intraveneous  Saline  2  pints  with  addition  of  2  drachms  of  Sodium 
Bicarbonate  saved  life.  Breathing  (assisted  by  the  use  of  Oxygen)  improved  l 
at  once. — R.  Eccles  Smith,  L.  ii./22,1359. 

Absorption  of  crude  Carbolic  Acid  through  the  skin  with  fatal  result.  A 
bottle  broke  in  a  man’s  pocket  on  his  journey  home  by  train — extensive 
burning  of  hip,  thigh  and  scrotum.  Ultimate  death. — W.  Ii.  M.  Turtle  and  l 
T.  Dolan,  L.ii  ./22, 1273. 

Carbolic  Acid  Ointment.  5%  of  lard  instead  of  the  equivalent  amount  of 
Soft  Paraffin,  prevented  crystals  separating. — J.  H.  Franklin,  P.J.  ii./24,656. 


ACIDTJM  CRESYLICUM  (B.P.  ’14). 

The  content  in  the  Phenol-Cresol  Fraction  (185°  to  195°  and  195°  to  205°) 
and  the  High  Boiling  Fraction  (205° — 250°  and  250°  upwards)  vary  within 
wide  limits  commercially. 

We  have  combined  some  figures  obtained  by  Evans  with  a  fractionation 
of 
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The  figures  are  very  instructive  in  view  of  the  respective  boiling  points  of 
o-,  m-,  and  p-Cresoh  Compare  B.P .  ’ 14 ,  Fr.  Cx.  and  P.G.  requirements,  our 
Vol.  I.,  p.  30. 

Unsatisfactory  results  with  the  B.P.  test  for  Phenol  in  Cresol.  (Cresol 
1  Vol.  forms  with  1  Vol.  of  Glycerin  a  clear  solution  from  which  the  Cresol 
separates  completely  on  adding  1  Vol.  of  water.)  A  better  method  for  its 
separation  and  identification  is  stated  to  be  as  follows.  Cresol  10  Cc.  is  shaken 
kVith  N/10  Potassium  Hydroxide  10  Cc.,  and  the  mixture  allowed  to  stand  or 
;entrifugalised.  The  upper  layer  containing  most  of  the  Phenate  is  removed 
xnd  shaken  with  Ether  to  remove  uncombined  Phenol.  This  Ethereal  layer 
s  rejected  and  dilute  Sulphuric  or  Hydrochloric  Acid  is  added  to  the  aqueous 
portion  to  decompose  the  Phenate  which  is  shaken  out  with  Ether,  separated 
xnd  allowed  to  evaporate.  This  crude  separated  Phenol  is  mixed  with  10  Cc. 
Concentrated  Hydrochloric  Acid  and  a  mixture  of  Potassium  Nitrate  and 
Sodium  Nitrite  of  each  0-2  Gm.  in  a  glass  mortar  is  added  and  well  stirred  and 
illowed  to  stand  from  2  to  5  minutes.  A  definite  crimson  or  purplish- crimson 
;olour  indicates  the  presence  of  Carbolic  Acid.  This  can  be  confirmed  by 
liluting  with  a  little  water  and  pouring  into  excess  of  10  %  aqueous  Ammonia, 
vhen,  if  Phenol  be  present  in  very  appreciable  quantity,  a  deep  emerald-green 
;olour  is  given. — A.  H.  Ware,  B.P.  Conf.,  1927,  per  P.J.  1./27, 775. 

We  find  working  with  a  5%  admixture  of  Phenol  to  Cresol  the  crimson  and  the 
treen  colors  substantiated. 

Tests  to  els s tsnci uish  Carbolic  Acid,  Cresofe  and  other 
Phenols. 

Test  I. — Dissolve  1  drop  (0-05  Gm.)  of  the  Phenol  in  10  Cc.  strong  Hydro¬ 
chloric  Amid  in  a  mortar  and  add  0-5  Gm.  of  a  mixture  of  NaNOa  (1  part)  and 
STaN02  (1  part)  and  exsiccated  Na2S04  (2  parts).  Stir  well  and  allow  to  stand 
i  to  5  minutes.  Note  colour  and  pour  1  Cc.  of  the  acid  mixture  into  excess 
sf  10%  aqueous  NH,iQH  and  note  change  of  colour. 

Carbolic  Acid  give3  rich  crimson  colour  in  2  minutes.  On  pouring  mixture 
nto  NH  4OH  deep  emerald  green  results.  If  at  crimson  stage  1  or  2  drops  38  % 
formaldehyde  solution  is  added  and  the  mixture  stirred  colour  changes  to 
ich  purple  and  if  now  poured  into  NH4OH  a  deep  blue  colour  occurs.  Qrtbo- 
Jresol.  A  dichroic  solution  is  given  in  the  acid,  green  being  predominant, 
if  a  drop  or  two  of  Formaldehyde  solution  is  then  added  the  green  changes 
<0  blue  (purple  by  transmitted  light).  If  now  poured  into  NH4OH  only  olive- 
freen  results.  Meta-Cresol,  Para-Cresol  and  Cresol  give  no  distinctive  results 
tnd  are  thus  easily  distinguished  from  Carbolic  Acid  and  Ortho-Cresol.  The 
oresence  of  p-Cresol  also  inhibits  the  reaction  with  Carbolic  Acid  or  o-cresol, 


our  own  (Source  M  m  the  table)  : — 
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78 

14(220°) 

— 

7 

Crude 

31- 

1 

4i 

51- 

44 

22(330°) 

25 

99 

4* 

2* 

6 

8  h 

50(270°) 

— 

37 

Nigrum 

2 

2 

12 

14 

46 

20(360°) 

18 

6 

3 

79 

82 

10(220°) 

" 

O 

Jmi 
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and  the  test  cannot  he  used  for  detection  of  either  of  these  in  Cresol,  B.P. 
Beta-Naphthol  and  Alpha-Nap hiiio!  give  crimson-purple  and  violet-purple 
respectively  after  standing  3—5  minutes  in  the  acid  _  mixture.  Colours 
destroyed  bsr  Ammonia  solution.  The  acid  solution  withstands  heat  and 
subsequent  dilution  with  retention  of  colour  better  than  with  other  Phenols. 
Thymol,  after  stirring  and  leaving  for  5.  minutes,  gives  pronounced  green, 
becoming  yellow  on  pouring  into  Ammonia  solution. 

Test  II. — Dissolve  1  drop  of  the  Phenol  in  5 — 10  Cc.  strong  HC1  with  a 
minute  crystal  (size  of  pin’s  head)  of  RaR02.  Slowly  heat  mixture  to  nearly 
boiling  :  cool  or  dilute  and  pour  into  excess  of  dilute  RH4OH  solution.  Rote 
colour  changes. 

Carbolic  Acid,  Ortho-Cresol  and  Meta-Cresol.  On  pouring  the  acid  solution 
into  NH4OH  and  warming,  a  deep  blue  colour  results.  Para-Cresol  gives 
no  colour  in  aqueous  solution,  acidified  with  Acetic  Acid,  together  with 
a  little  NaR02,  and  a  few  drops  1  to  2%  CuS04  solution.  A  rich  wine-red 
solution  is  given,  turning  to  pink  on  dilution  with  water.  Guaiacol  gives  green 
with  RH4OH.  Resorcinol  gives  successively  brown,  red,  purple,  violet  and 
blue,  and  on  diluting  with  water  green,  and  on  pouring  the  acid  -mixture  into 
Ammonia  solution  a  diehroic  solution  with  brilliant  red  fluorescence,  wine- 
purple  to  transmitted  light.  Orcinol,  Phloroglueinol  and  the  Catechins  give 
rather  poor  reds  or  purples  both  before  and  after  treatment  with  Ammonia. 
Catechol  gives  distinct  bluish-green  in  the  acid  mixture,  and  Pyrogallol  a 
purplish  colour,  if  heated  with  a  nitrate  in  the  acid  mixture. — A.  H.  Ware, 
Analyst,  1927,  per  Y.B.P’27,186. 

W  e  have  tried  a  number  of  the  above  reactions  and  find  them  satisfactory. 

Colour  reactions  of  Phenols  with  Iron  and  other  reagents. — A.  H.  Ware.) 
—P.J.,  ih/28,88. 

Assay  of  Cresols  in  Lysois. 

100  Gm.  of  Lysol  treated  with  excess  2%  Sulphuric  Acid,  and  fatty  acids 
and  Cresols  extracted  with  50  and  20  Cc.  of  Ether.  Ethereal  layer  is  dried 
podium  Sulphate  and  distilled ;  Phenols  collected  between  180  and  1 
230  C. — A.  H.  Dodd,  Jl.  Soc.  Chem.  Ind..  Anril  1 1  / 2^.931 
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The  most  noticeable  difference  between  the  products  of  different  manufac¬ 
turers  is  the  considerable  variation  in  the  amount  of  water  of  crystallisation, 
especially  in  the  Magnesium  and  50%  Sodium  salts.  The  majority  are  not 
adjusted  to  a  basis  of  50%  of  anhydrous  salt.  The  50%  Potash  salt  appears 
to  be. — G.  J.  W.  Ferrey,  B.P.Conf.,  ’26,  Y.B.P.,  ’26,481. 

Calcium  Glycerophosphate.  Carefully  conducted  experiments  gave  a 
solubility  for  a  salt  confirming  our  1  in  22.  Solubilities  for  p  salt  vary- — ibid. 


ACIDUM  HYDROCYANICUM. 

Volumetric  Estimation. — Titrate  about  1  6m.  (accurately  weighed, 
kept  slightly  alkaline  with  Sodium  Hydroxide  throughout  the  test),  with  N/10 
Silver  Nitrate  Solution,  until  a  permanent  Sliver  Cyanide  precipitate  is  formed. 
The  soluble  double  Salt,  AgCN.NaCN.  is  intermediate.  AgN03  =  2HCN  or 
1  Cc.  N/10  AgN O ,  =  0  0054032  Cm.  HCN. 

Borax  Solution  in  excess  is  added  to  Hydrocyanic  Acid  before  titration  with 
Silver  Nitrate.  Suitable  for  Cherry  Laurel  Water, — P.J.  ii./o'qOlO. 

The  official  method  gives  practically  the  same  percentage  as  the  old 
soluble  double  salt  AgNa(CN)2  method.  The  presence  of  chloride  makes 
no  appreciable  difference.  Excess  of  alkali  causes  only  a  slight  error.— 
D.  B.  Dott,  P.J.  i./i6,368. 

Determination  of  Hydrocyanic  Acid.— C.  E.  Corfield  and  C.  J.  Eastland, 
B.P.Conf.,  1921. 

Volatility  of  Hydrocyanic  Acid  at  ordinary  temperature  in  an  open 
vessel  may  be  considerable. — ibid. 

It.  Leitch  Morris  has  reviewed  the  various  known  methods.  The  B.P. 
process  apparently  uses  too  little  Potassium  Iodide.  Three  or  four  time3 
the  amount  gives  better  result. — B.P.  Conf.,  1920. 

Quantitative  Estimation  of  Hydrocyanic  Acid  in  the  blood  and 
tissues  of  animals  post  mortem.  The  method  is  colorimetric  and  depends 
on  reaction  between  Potassium  Cyanide  and  Picric  Acid.  [Liebig’s  Annalen, 
CX.  p.  289  (1859)].  A  Color  Scale  for  comparison  is  made  by  mixing  equal 
volumes  of  recently  titrated  1/1000  HCN  and  Picrate  mixture  (equal  volumes 
of  0-5%  Picric  Acid  and  5%  Sodium  Carbonate).  This  stock  solution  (T  500) 
is  further  diluted  (T  1,  2,  etc.).  The  estimation  is  made  by  matching  the 
color  of  the  given  fluid  or  of  its  distillate  into  Picrate  Mixture  with  that  of 
the  color  scale. — A.  D.  Waller,  Phys.  Proceedings,  June  18,  1910. 

Detection  of  Traces  of  Hydrocyanic  Acid. 

A  comparison  has  been  made  of  the  delicacy  of  the  Prussian  blue  as  compared 
with  the  picrate  test  for  hydrogen  cyanide,  from  which  it  appears  that  the 
former  is  of  at  least  equal  delicacy  to  the  latter. 

By  evaporating  the  Alkaline  Cyanide  Solution  to  almost  complete  dryness, 
adding  2  per  cent.  Ferrous  Sulphate,  leaving  in  the  cold  for  ten  minutes  and 
acidification,  evidence  of  the  presence  of  0-000002  6m.  of  HCN  may  be  ob¬ 
tained.  The  Ferro-Cyanide  reaction  may  be  used  for  the  detection  of  Hydro¬ 
gen  Cyanide  in  the  blood  and  brain  of  poisoned  animals  with  equal  efficiency 
to  the  !,; crate  method  as  applied  to  the  same  purpose  by  Waller. — G.  D.  Lander 
and  A.  E.  Walden.  Chem.  News,  May  19/11,  p.  240. 

See  also  Water  Analysis  chapter . 

Delicate  Test  for  Hydrocyanic  Acid. — A  few  drops  of  phenolphtlialin 
solution  made  alkaline  with  Sodium  Hydroxide  added  to  liquid  to  be  tested. 
If  red  colour  be  produced  on  adding  Cupric  Sulphate  Solution  1  in  2,000  (due 
to  oxidation  into  phenolphthalein)  Hydrocyanic  Acid  is  proved  to  be  present,. 
Pheaolphthalin  is  made  by  reducing  phenolphthalein  with  Zinc  in  alkaline 
solution. — P..T.i./o5,721. 

Place  1  drop  of  1  :  5  Ammonia  Dilution  on  a  microscopic  slide  and  invert 
over  tube  containing  the  solution  to  be  tested,  together  with  a  few  drops  of 
Sulphuric  Acid.  After  a  few  minutes  remove  3lide  and  place  under  microscope: 
on  the  addition  of  1  drop  of  Alloxan  solution  (made  by  boiling  0T  6m.  Uric 
Acid  with  0-2  Cc.  Nitric  Acid  and  0-2  Cc.  water  and  diluting  5  Cc.)  crystals 
of  Oxaluramide  begin  to  form  in  a  few  minutes  if  the  test  solution  contains 
a  Cyanide.  Substitution  of  Pyridine  for  Ammonia  renders  test  far  more 
delicate  so  that  a  few  drops  of  a  solution  containing  0-01  6m.  HCN  per  litre 
gives  positive  results. — per  Y.B.P.,’27,168. 

As  a  Bactericicffs  ( Fumicsamt  sn  sShS/p  ctii sirs  fectiain)  Hydrocyanic 
Acid  is  too  weak  to  affect  pathogenic  germs.  It  has  no  measurable  Carbolic 
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Acid  Co-effecient.  Less  than  0‘02. — W .  C.  Reynolds,  L.  iL/22,834.  Its  danger. 
P. J.  i./23,300.  It  destroys  rats,  fleas,  etc  it  has  no  ill  ertects  on  dry  gram, 
but  moist  food,  e.g.,  butter,  milk,  etc.,  is  liable,  to  absorb  the  gas. 

To  destroy  busts  Hydrocyanic  Acid  is  much  used  in  S.  Africa.  Strin¬ 
gent  regulations  control  its  use  and  the  licensing  of  disinfectors  employed. 

White  a  cracOTtStion  of  2  6m.  of  HCN  per  Cc.  of  air  will  Mil  an  animal 
in  a  few  minutes,  animals  given  a  previous  dose  of  Glucose,  by  injection  or 
by  mouth,  can  breathe  this  atmosphere  for  more  than  an  hour  without  ill- 
effects. — L.  ii./26,94. 


ACIBUM  HYPOCHLOEOSUM. 

Eusol. 

Preservation.— Keep  in  stoppered  bottles  away  from  the  action  of  light. 
The  preparation  maintains  its  strength  for  3  weeks  in  cold  weather.  In  hot 
weather  it  should  not  be  kept  more  than  1  week.  It  is  preferably  made  fresh 
each  day  for  use  on  the  day  following. 

Loss  iu  Strength.-— We  have  kept  bottles  of  Eusol  under  observation 
for  four  months,  titrating  them  at  frequent  intervals,  and  have  found  the 
loss  in  strength  to  be  most  marked. 

Dakin's  solution,  however,  keeps  much  better. 

Assay. — Place  25  Gm.  of  the  solution  in  a  flask,  add  about  1  Gm.  of 
Potassium  Iodide  and  5  Cc.  of  Acetic  Acid  and  titrate  with  N/10  Sodium 
Thiosulphate  solution,  using  starch  paste  as  indicator.  Each  Cc.  of  the 
Thiosulphate  solution  employed  shows  0-00262  Gm.  of  HCIO  (or  0-00354  Gm. 
available  chlorine). 

As  an  alternative  process  titrate  25  Gm.  with  addition  of  a  little  Sodium 
Bicarbonate  with  N/10  As,0*  solution  (4-95  Gm.  per  litre),  adding  this  solu-; 
fcion  from  a  burette  until  a  drop  removed  on  a  stirring  rod  mixed  with  a: 
drop  of  Potassium  Iodide-Starch  paste  on  a  white  tile  no  longer  produces  a 
blue  color.  Each  Cc.  of  the  ASjOg  solution  used  shows  0-00262  Gm.  HCIO 
and  1  Cc.  of  Standard  Eusol  —  1  Cc.  of  N/10  Arseniou?  Oxide. 

We  found  it  of  importance  to  liberate  the  Chlorine  first  of  all  in  Acid  (HCl)i 
solution  in  doing  this  titration,  then  add  Sodium  Bicarbonate  and  titrate 
otherwise  the  reading  will  be  far  too  low. 

Solutions  of  this  nature  may  be  slightly  pink  in  color  if  Manganese  is 
present  in  the  bleaching  powder. 

Bactericidal  Power — Hypochlorous  Acid  is  a  more  potent  bactericide 
than  its  salts.  The  acid  is  stated  to  be  the  most  powerful  antiseptic  known; 
It  was  found  to  be  as  active  against  Anthrax  spores  as  against  non-spore- 
bearing  organisms  (2  minutes’  contact). 


Dakin’s  (Weaker)  Hypochlorite  Solution. 

Strength—. Dakin’s(weaker)solution,  and  his  strongersolution  on  dilution 
are  approximately  1/5  thestrength  of  Liquor  Soda)  Chlorinatse,  and  there  is  a 
considerable  excess  of  sodium  carbonate  employed.  This  is  neutralised  witl 
Boric  Acid  as  described  in  Vol.  I.,  p.  49. 

ar!,8ea  In  expression  of  the  strength  of  preparations  o 
This  weaker  preparation  contains  0-5  to  0-6%  of  Sodium  Hypo 

nhj2o/t£7rWhici\ i9  ^valent  to  0-48  to  0-57%  available  chlorine  or  0-35  tc 
u*4^  /o  Hypocnloroua  Acid, 

D^kin  Soll£on  is  approximately  7  times  these  strengths: 
Bactericidal  Power . — The  antiseptic  power  of  Sodium  Hvoochloritc 
using  Staphylococcus  Aureus  with  2  hours’  contact  (!)  in  water  it  is  stated  lie1 
between  1  : 500,000  and  1  :  1,000,000,  while  in  the  SS  ’of  Blood  Serum 
the  necessary  concentration  is  between  1 : 1,500  and  1 :  2  000 

words  t?^flCthernr£rnnfsmefnly  D?eai}t  NaCIO  contained — inothei 

7?n  r  nno  I?;!  °^anism  in  water  in  2  hours  between  a  1  in  2,500  and  f 

between0 a  nh?  i°K^nnJi  r.e.qill8ite’  whilst  in  the  presence  of  serun 

S^SaVdlLri^oweJw. 10  <Utati°n  18  necessary-  The  to  henc. 

It  appears  to  us  that  the  2  hours  contact  is  an  extraordinarilv  lonv  lime  tr 

ffifpti‘ie,  2SS5°g&  r^hlf  o*  potem 
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It  is  stated  that  Iodine  between  1 : 100,000  and  1 : 1,000,000  killed  Staphy¬ 
lococci  in  water  in  2  hours — the  idea  being  to  prove  “  Hypochlorite  ”  more 
active — but  we  found  in  experimenting  in  1914  that  1 :  50,000  Iodine  would 
kill  the  generally  used  Test  Organism  B.  Goli  in  minutes ,  and  considering 
that  1  :  75,000  of  chlorine,  we  found  (1914),  also  kills  this  organism  in  2$ 
minutes,  we  fail  to  see  the  object  in  using  the  2  hours  time  limit. 

Chloramine-*  T.’ 

The  theory  appertaining  to  the  use  of  this  substance  as  an  antiseptic  i3 
that  Hypochlorous  Acid  acting  on  protein  and  allied  bodies  containing  the 
=  group  effects  a  substitution  of  the  H  atom  by  Cl  with  formation  of 
Chloramines. 

Hi  Hi 

>NH  +  HCIO  -  >NC1  +  H20 

It  2  k  2 

These  Chloramines  in  themselves  are  all  potent  antiseptics  and  bodies  of 
this  type  are  formed  in  wounds  when  treated  with  Hypochlorite  antiseptics. 
A  soluble  Chloramine  compound  was  looked  for,  which  led  to  the  selection 
of  p-Toluene-Sodium-Suiphonechloramide  and  the  Benzene  analogue,  both  of 
which  can  be  used  in  higher  concentration  than  the  Hypochlorites.  The 
simplest  Chloramine  NHtCl  is  probably  formed  during  treatment  of  sewage 
by  Hypochlorite. — H.  D.  Dakin,  B.M.J.  ii./i5, 318,810. 

BactericidlcLf  Power. — Chloramine  -  ‘  T  '  1 : 1,000,000  in  water 

with  2  hours’  contact  kills  staphylococci  and  in  the  presence  of  serum  the 
strength  for  this  and  the  Benzene  analogue  required  is  between  1 : 1500  and 
1 :  2500.  The  Benzene  analogue  is  only  half  as  active  in  water  as  the  ‘  T  ’ 
body — I  in  500,000  being  required.  In  concentration  below  1  in  .10,000,000 
the  Toluene  body  kills  B.  Perfringens  in  water  in  2  hours. — B.M.J.  ii./i5,262. 

Molecule  for  molecule  it  is  thought  to  be  4  times  as  active  as  Sodium  Hypo¬ 
chlorite.  Almost  all  the  aromatic  bodies  containing  the  NCI  group  are 
active  bactericides.  More  than  one  NCI  group  in  the  molecule  does  not  in¬ 
crease  power. — B.M.J.  i./r6,388. 

Germicidal  power  of  chlorine  antiseptics  (Chloramine-*  T,’  etc.)  as  com¬ 
pared  with  Acriflavine,  etc.  The  former  are  far  more  potent  (in  the  presence 
of  serum).  The  technique  employed  by  Browning  gave  misleading  data.— 
H.  Dakin  and  G.  E.  Dunham,  B.M.J.  ii./i7,641. 

“  Aetivin.” — Under  this  name  Chloramine — ‘T’  suggested  as  a  general 
bleaching  agent,  and  suitable  for  laundries — more  effective  and  less  destruc¬ 
tive  to  fabrics  than  Sodium  Perborate,  although  less  active  than  the  Hypo¬ 
chlorites. — Na.,  114,  *24,625. 

Chloramine — ‘  T  ’  has  been  suggested  to  replace  the  more  expensive  Iodine 
solution  in  analytical  processes. — J.C.S.,  A.  iL/25,66. 


ACIDUM  LACTICUM  (B.P.  ’14). 

P.G.  VI.  requires  (with  Sp.  Gr.  1*206  to  1*216)  total  acid  90%,  of  which 
about  72%  is  free  acid,  reckoned  as  Lactic  Acid.  Assay  process  :  5  Gm.  of 
Lactic  Acid  is  diluted  with  water  to  100  Cc.  40  Cc.  of  this  mixture  is  neutral¬ 
ised  with  N/l  KOH,  in  presence  of  Phenolphthalein,  using  approx.  16  Cc.  of 
test  solution  (  =  72%  of  Lactic  Acid).  Further  5  Cc.  of  N/l  KOH  is  added 
and  the  mixture  warmed  5  minutes  on  the  water-bath  until  the  pink  colour 
of  Phenolphthalein  has  disappeared.  Then  2  Cc.  of  N/l  HC1  are  added  with 
further  2  minutes  warming.  The  excess  acid  is  back  titrated.  The  total 
N/l  KOH  used  less  the  total  N/l  HC1  must  be  approx.  20  Cc.,  i.e.,  approx. 
90%  total  acid. 

(B.P.’  14  contains  not  less  than  75%  Lactic  Acid  and  not  less  than  10% 
Lactide.) 

Lead  should  not  exceed  10  parts  per  million. 

Detection  of  LaotiG  A c/r/. 

A  bright  red  coloration  is  obtained  when  0*2  Cc.  of  solution,  containing 
less  than  0*2%  lactic  acid,  is  heated  for  two  minutes  at  100°  with  2  Cc.  cone. 
HoS04,  cooled  and  treated  with  two  drops  of  5%  alcoholic  guaiacol  solution. 

Thi3  reaction  is  not  given  by  formic,  acetic,  malic,  benzoic  or  salicylic 
acids.  Citric  acid  gives  yellow  color,  tartaric  acid  a  slight  red  color,  and 
tannin  a  blackish- violet. — J.C.S.A.  ii./2i,356. 
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in  three  to  four  days  after  it  had  been  consumed  regularly  with  the  food  ;  that 
it  took  ei^ht  days  to  become  properly  acclimatised  in  the  intestine,  and  that 
when  this  had  taken  place  it  would  continue  to  live  and  thrive  for  twelve 
more  days  without  another  dose  being  swallowed,  afterwards  gradually  dis¬ 
appearing.  Regular  administration  caused  increase  in  weight  and  bulk  of 
fseces  (cf.  work  under  B.  Acidophilus  posted). 

Lactic  Acid,  as  such,  has  been  employed  for  years  past  m  dyspepsia,  en¬ 
teritis,  etc.,  and  locally  in  tuberculous  ulceration  of  the  larynx. 

The  conclusion  was  that  as  organisms  of  putrefaction  only  increase  with 
difficulty  in  neutral  or  acid  media,  the  most  feasible  procedure  would  be  to 
introduce  a  Lactic  Acid  organism  (growing  in  a  sugar  medium)  into  the  human 
being  to  arrest  the  proliferation  of  harmful  bacteria.  The  bacillus  known 
as  the  Bulgarian  Bacillus  (B.  Caucasicum),  isolated  by  Cohendy  and  inde¬ 
pendently  by  Massol  from  ‘  Yoghourth  5  a  form  of  soured  milk,  was  deemed 
most  suitable,  as  it  is  the  best  acid  producer.  The  acid  it  produces  is  the 
optically  inactive  variety.  It  is  a  hardy  organism  resisting  the  stomach 
juices  and  its  own  acidity  to  a  marked  degree. 

According  to  Hewlett  it  occurs  apparently  in  various  forms.  In  natural 
soured  milks  B.  Bulgarians  and  B.  Massol  from  Bulgarian  Yohourt  and  Maya, 
B.  Mazun  from  Armenian  mazun,  B.  Lactis  Acidi (Leishman),  etc.,  are  prob¬ 
ably  varieties  of  only  one  species. 

Buttermilk  in  many  countries,  Kephir  or  Koumiss,  vide  Vol.  I.  p.  589, 
the  Egyptian  ‘  Leben  Raib,’  ‘  Prostokwocha,’  and  *  Varentez,’  of  Russia, , 
Yoghourth  (Yohourt)  of  the  Balkans,  and  many  others,  were  forerunners 
of  the  curdled  milk  treatment,  which  attracted  so  much  attention.  It  is 
believed  that  the  Bulgarian  peasant  consumes  as  much  as  10  Gm.  of  Lactic 
Acid  daily  in  his  diet  of  Yohourth. 

In  Sardinia,  the  people  prepare  and  make  a  continuous  diet  (for  lack  of  any¬ 
thing  better)  of  Gioddu  Mezzoraddu,  or  Miciaratu,  which  are  the  products  of 
fermentation  due  to  Saccharomyces  Sardons  and  to  BacUlus  Sardons  and  Mazun, 
and  which  resemble  in  composition  the  Lebenraib  of  Egypt,  the  Prosto kwacha 
aild  Va:[enetz  °j  y,ie  Russians,  the  Kephir  of  the  Caucasians,  the  Koumiss  of 
the  Tartars,  and  the  Mazun  of  the  Armenians.  At  Milan  the  grape  ferment 
is  m  demand,  at  Turin  Blastoinvertin  ( Saccharomyces  invertens)  in  Lombardy 
Kephir,  and  at  Piedmont  the  true  Yohourt. 


sheep’s  milk  is  highly  esteemed  as  a  milk-food  by  the  Creeks 
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These  sour  milks,  as  a  rule,  contain  yeasts  in  small  proportions,  and  ergo 
alcohol — the  same  remark  applies  to  the  artificially  soured  milks. 

The  presence  of  yeast  may  be  a  useful  therapeutic  aid. 

The  Bulgarian  Bacillus  will  produce  as  much  as  2‘5  Cm.  of  Lactic  Acid 
per  100  Cc.  of  milk. 

Succinic,  acetic  and  formic  acids  are  also  formed  by  it  in  small  quantity. 
This  bacillus  has  no  action  on  albuminoids  (casein,  etc.)  nor  fats,  nor  does  it 
produce  alcohol  or  acetone.  It  does  not  attack  saccharose  (crane 
sugar)  or  maltpse ;  it  is  therefore  useless  to  add  cane  sugar  in  the  hope  of 
increasing  Lactic  Acid  yield. 

Gunther’s  Bacillus  is  found  in  abundance  in  all  spontaneously  coagu¬ 
lated  milk  and  is  an  important  Lactic  Acid  producer.  Its  presence  in  curdled 
milk  is  thought  to  improve  the  flavour  and  to  modify  the  condition  of  the  curd. 
It  produces  pure  dextrorotatory  Lactic  Acid  (no  other  acid)  from  grape  and 
milk  sugar. 

Hiippe’s  Bacillus  is  another  Lactic  Acid  organism. 

It  is  almost  always  present  in  milk  which  has  soured  spontaneously.  This 
organism,  sometimes  called  specifically  the  B.  Acidi  Lactici,  differs  from 
B.  Guntheri,  by  its  comparative  ease  of  cultivation  upon  ordinary  media. 

Tne  cnaracters  of  the  cuief  Lactic  Acid  organisms  may  be  tabulated : — 


Organism  and  Appearance. 


Bacterium  Caucasicum 
(Kern) ;  Syn.  Massol’s 
Bacillus,  Bouchard’s 
Bacillus,  Bulgarian 
Bacillus. 

Htippe’s  Bacillus :  Syn. 
B.  Acidi  Lactici. 
Streptococcus  Lebenis 
may  be  closely  allied. 


Bacterium  Guntheri ,  Syn. 
B.  Acidi  Paralactici 
(Kozai). 


Large  square-shaped,  5 
to  6  At  X  1  /a  showing 
vacuoli, slightly  motile. 
+  Gram  staining. 


Coccoid shape  0*4  to  0*6 
At x  0-6  to  2  At ;  in  pairs, 
rarely  chains,  non- 
rnotile. 

+  Gram  staining  (opin¬ 
ions  differ.) 

Short  rods,  lAtX  0-5  to 
0-6  At,  with,  pointed 
ends,  in  pairs  or  short 
chains  non-motile. 
—Gram  staining. 


Properties. 


Takes  time  to  establish 
but  ultimately  is  the 
omnipresent  bacterium 
in  milk.  A  strong  lactic 
acid  producer. 

Causes  bitterness,  breaks 
up  fat  and  proteolytic 
substances. 


Gives  a  smooth  curd ; 
appears  to  be  ousted, 
to  some  extent  in 
curdling  by  B.  Cau¬ 
cus dcum. 


Yohourt.  Preparation — Raise  the  milk  to  boiling  point.  Remove  from 
the  heat  and  cool  enough  for  a  skin  to  form  on  top.  While  still  too  hot  to 
be  held  conveniently  inoculate  by  allowing  some  previous  Yohourt — thinned 
with  sterile  water,  if  necessary — to  slip  down  the  edge  of  the  container  all 
round  the  rim.  Cover,  and,  without  shaking,  place  in  a  closely  fitting  hay-box 
until  the  next  day.  Do  not  allow  to  cool  before  placing  in  hay-box. — J. 
Graham  Willmore. 


Methods  of'  Examination  of  Lactic  Acid  Bacilli 
Preparations. 

Loopfuls  of  the  milk,  treated  with  a  crushed  Lactic  Acid  Bacillus  tablet 
( vide  Vol.  I.),  are  to  be  examined  after  ten  and  twenty-four  hours’  cultivation. 

Stain  by  ‘  Gram,’  using  1%  neutral  red  as  counterstain.  The  Gram- 
staining  organisms  are  deep  violet,  the  rest  of  the  field  reddish  pink.  A  copious 
growth  of  B.  Caucasicum  is  essential,  with  exclusion  of  other  bacteria. 

Curd  formation  should  also  be  satisfactory.  The  property  of  producing 
lactic  acid  is  common  to  a  vast  number  of  organisms. 

Lactic  acid  content  depends  on  the  lactose  content,  the  average  of  the  latter 
being  4  per  cent.  The  decomposition  of  lactose  in  milk  into  lactic  acid  is  a 
complex  matter.  Nature  will  not  allow  a  theoretical  yield,  as  the  bacilli 
kill  themselves  by  the  acid  they  produce — the  maximum  acid  formation  being 
reached  in  about  thirty-six  hours.  The  activity  of  the  culture  is  more  important 
than  the  quantity  of  acid. 

The  maximum  amount  of  acid  is  about  0-8%  or  more  if  longer  time  is  allowed. 
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Milk  it  should  be  noted,  is  amphoteric  in  reaction  on  account  of  its  contont 
of  alkali  phosphate.  20  Cc.  is  a  convenient  quantity  to  titrate,  using  N/ 10 
Soda  and  Phenolphthalein. 

For  details  of  Casein  and  Phosphate  Rendered  Soluble,  see  a  paper  by 
the  author,  ‘  Lactic  Acid  Organisms.’ 

References. 

Metchidkoff  found  B.  yutrificus,  B.  Sporogenes,  arid  B.  Welchii(B.  Aerouenes 
Capsulatxs)  inhabitants  of  the  large  intestine. — B.M.J.  ii./o9,1024. 

The  useful  role  of  the  lactic  acid  consists  in  preventing  changes  in  the  proteins 
beyond  a  certain  point.  Once  established,  the  lactic  bacilli  counteract  the 
action  of  such  bacteria  as  B.  Colt,  which  splits  up  proteins  beyond  the  desired 
limit,  with  production  of  toxins,  etc.,  and  diminishes  the  amount  of  nutrition 
supplied  to  the  blood. — L.  ii./o8,958. 

Symbiosis  in  nature  plays  a  large  part  in  the  destruction  of  infective  organ¬ 
isms — by  crowding  out.  The  fact  that  the  lower  animals  do  not  become  in¬ 
fected  through  the  digestive  tract  wdth  typhoid  and  cholera  is  ascribed  by 
Metchnikoif  to  this  symbiosis. — Hewlett. — L.  i./o9,743. 

B.  Caueasicum,  according  to  the  late  G.  Herschell,  resists  gastric  digestion, 
reaches  the  intestines  alive  and  establishes  itself  as  a  part  of  the  intestinal 
flora  with  a  1  united  life  of  a  few  weeks,  becoming  a  facultative  anaerobe  living 
on  the  culture  medium  provided  by  the  food  of  the  individual. 

Metchnikoff’s  opinion  was  “  that  if  it  be  true  that  our  precocious  and  un¬ 
happy  old  age  is  due  to  poisoning  of  the  tissues  (the  greater  part  of  the  poison 
coming  from  the  large  intestine,  inhabited  by  numberless  microbes),  it  is  clear 
that  agents  which  arrest  intestinal  putrefaction  must  at  the  same  time  postpone 
and  ameliorate  old  age.” 

In  a  later  paper  Metchnikoif  stated  that  senility  is  attributable  largely  to 
poisons,  aromatic  bodies,  Indols  and  Phenols  of  the  intestinal  flora.  Diet 
should  be  arranged  to  reduce  these  bodies.  Lactic  Acid  Bacilli  are  necessary 
to  overcome  toxin-forming  microbes. 

Amongst  the  highly  beneficent  organisms  in  the  intestinal  flora,  in  the 
French  view,  are  the  acetogenic  organisms  and  of  these  in  particular  the 
B.  bifidus  of  Tissier  (Anaerobe  and  Gram  +). 

Jn dot  is  produced  by  Coliforms  and  only  to  a  small  extent  by  the  putre¬ 
factive  anaerobes  (B.  putrificus,  B.Perfringens,  B.Sporogenes,  etc.).  Leding- 
ham  remarks  it  is  surprising  that  Metchnikoff  should  have  drawn  so  much 
attention  to  the  anaerobes  as  the  chief  factors  in  intestinal  putrefaction 
while  at  the  same  time  devoting  so  much  energy  to  the  investigation  of  the 
toxic  action  of  Indol— a  product  chiefly  of  coliforms.  The  conclusions  are 
contrary  to  the  researches  of  the  Metchnikoff  school.-~L.  i./i3,ll53. 

B.  Acidophilus. 

In  Gram-stained  smears  from  human  feces  and  from  milk  and  whpv.hmth 
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ACXBXJM  PHOSPHORIC  IJM. 

-B.P.’14  Assay  Method. — A  process  is  given  for  titrating  with  N/l  Sodium 
Hydrate  in  presence  of  Sodium  Chloride.  Lead  limit  10  per  million.  Arsenic 
5  per  million. 

U.S.X.  requires  85  to  88%  pure- 

The  best  method  for  the  complete  titration  of  P203.NaH3P04  and  NasHPG4 
is  the  use  of  Phenolphthalein  at  the  temperatures  55-70°  C.,  after  CaCl4  has 
been  added  to  the  phosphate  solution.  The  proportion  of  phosphate  to  CaCls 
should  be  1  in  2  to  1  in  5. — Per  Y.B.P.,  *26,305. 

Metaphosphoric  Acid  HPG8  =80*035  is  equivalent  to  Glacial  Phosphoric 
Acid,  and  i3  employed  as  an  Albumin  Test,  (vide  Urine). 

Pyrop hosphoric  acid  H4Pa07  =  178*086  is  an  opaque  white  crystalline 
solid  and  is  formed  as  an  intermediate  compound  in  the  hydration  of  meta- 
phosphoric  acid.  The  hydration  does  not  take  place  according  to  any  simple 
scheme,  and  a  method  of  estimating  meta  acid  in  a  solution  of  all  three  varieties 
by  means  of  barium  chloride  is  described.  Prom  the  depression  of  the  freezing 
point  of  aqueous  solutions  of  various  varieties  of  pyro  and  meta  acids.it  appears 
that  when  these  acids  are  prepared  by  dehydration  of  ortho -phosphoric  acid 
there  occurs  association  of  the  molecules,  but  when  prepared  by  decomposition 
of  the  lead  salts  by  hydrogen  sulphide  simple  molecules  result. — Myers  &  Hold, 
Manch.  Phil.  Soc..  per  Na.,  March,  ii,66. 


ACIDUM  PICEI0UM. 

If  confined,  Picric  Acid  explodes  somewhat  more  readily  than  Ammonium 
Picrate,  but  with  slightly  less  vigour,  when  heated  in  a  test  tube.  The  Acid 
does  not  explode  on  striking  with  a  hammer  on  an  iron  plate.  As  a  high 
explosive  it  is  used  in  shells,  e.g.,  as  Lyddite,  Melinite,  etc.  It  is  safe, 
i.e.,  it  is  sufficiently  insensitive  to  shock  to  prevent  it  being  exploded  when 
struck  by  projectiles  or  fired  from  a  gun.  T.N.T.  is  less  sensitive  to  shock 
than  Picric  Acid,  and  is  unaffected  by  water  and  metals.  A  solution  precipi¬ 
tates  most  alkaloids.  Cf.  Scheme  for  Recognition  of  Organic  Chemicals. 

Eugene  Turpin  in  1885  discovered  that,  provided  the  initial  ignition  is  of 
sufficient  violence,  pure  Picric  Acid  is  one  of  the  most  powerful  explosives.  He 
also  showed  that  the  substance  could  be  poured  in  a  molten  condition  or  be 
pressed  in  to  shells  or  grenades.  Turpin’s  Shell  which  is  essentially  the  same 
as  modern  high  explosive  shell,  comprises  the  shell  body  filled  with  the  acid 
the  point  of  the  shell  containing  priming  which  is  exploded  by  means  of  a 
percussion  detonator.  As  the  substance  melts  somewhat  high,  and  this  is 
inconvenient  for  working,  various  additions  have  been  made  to  lower  the 
melting  point,  e.g.  Nitro-Naphthalene,  Camphor,  T.N.T. ,  etc.  Various  names 
were  adopted,  e.g..  Melinite,  Lyddite,  Schimo3e  (Japanese)  etc. 

Many  accidents  have  occurred  in  its  manufacture  and  filling — generally 
attributed  to  contact  with  metal  oxides,  chalk,  brickwork,  etc.,  and  hence 
the  formation  of  salts,  the  intermediate  formation  of  these  picrate3  resulting  in 
the  detonation  of  the  acid.  Picric  Acid  has  been  largely  displaced  by  T.N.T. — 
From  ‘  High  Explosives,’  by  E.  de  W.  S.  Colver,  1918. 

Quantitative!  Estimation. — Nitron  (cf.  Acid.  Nitric.  Vol.  I.  p.  60) 
precipitates  picric  acid  and  can  be  used  for  the  purpose. 

Determination  of  Picric  Acid  and  Ammonium  Picrate  with  Titanous 
Chloride. — A.  A.  Boon  and  J.  Ogilvie,  P.J.  ii./i6,213. 

A  mixture  of  Ammonium  Picrate  and  Potassium  Nitrate  is  frequently  used 
as  a  priming  for  shells  filled  with  Picric  Acid,  particularly  in  Lyddite  Shell. — 

4  High  Explosives,’  by  E.  de  W.  S.  Colver,  1918. 


ACIDUM  SALIC  YLICUM. 

Use  a3  Preservative  (iVat  now  aiiow&d)  See  Food  Preservative  Begns. 

It  has  the  disadvantage  of  sometimes  giving  the  odour  of  phenol.  Its  use, 
where  otherwise  rapid  decomposition  would  occur,  has  been  upheld  by  some  in 
the  past,  e.g.,  1  grain  per  pint  or  1  grain  per  lb. 

Detection. — Concentrate  liquid  (distil  off  any  alcohol)  in  presence  of  Alkali 
and  Sodium  Chloride,  acidify  and  shake  out  with  Chloroform,  evaporate  and 
add  Ferric  Chloride  Solution — violet  colour.  See  also  Scheme  for  Recognition  of 
Organic  Chemicals,  Aeidam  Benz  of  cam.  Food  Preservatives,  and  Antiseptic  Power 
Chanter. 
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Self’s  Vanadate  Test  for  Salicylic  Acid. 

Mix  equal  parts  by  volume  of  40%  Formaldehyde  and  Cone.  Sulphuric 
Acid  and  cool  the  mixture  thoroughly.  Moisten  the  substance  to  be  tested 
in  a  dish  with  the  mixture,  add  a  little  Ammonium  Vanadate  and  stir  well. 
If  Salicylic  Acid  is  present  a  Prussian  blue  colour  appears  immediately  chang¬ 
ing  rapidly  to  greenish  blue,  and  finally  green.  For  about  1  mgr.  of  Salicylic 
Acid  use  two  drops  of  the  liquid  and  2  to  3  mgr.  of  Ammonium  Vanadate. 
The  only  other  substance  giving  the  colour  is  Salicylic  Aldehyde. — P.J. 
i. /iS, 521 

3  :  5  Dibromsalicylic  Acid  is  considerably  more  active  than  Salicylic  Acid 
as  a  bactericide. — Y.B.P.,  ’27,227. 

Adsorption  through  the  Skin. 

Salicylic  Acid  can  be  transported  through  the  epidermis  into  the  connective 
tissues  and  thence  into  the  blood  stream.  The  colloids  of  the  connective 
tissues  retain  the  drug  by  adsorption  and  from  these  surfaces  it  is  liberated 
gradually,  passes  into  the  blood  and  is  mainly  excreted  by  the  kidney.  The 
excreted  portion  may  be  estimated  colorimetrically  in  mg.  per  100  Cc.  urine, 
and  if  the  quantity  of  urine  voided  in  the  24  hours  is  known  the  total  urinary 
excretion  of  Salicylic  Acid  may  be  calculated.  Adsorption  may  take  place 
from  Sold  Paraffin,  Alcohol  and  Water,  but  the  first  is  probably  best. — H. 
Leslie-lloberts,  Brit.  Jl.  Dermat.  &  Syph.,Aug.,  ’28, 325;  per  Jl.A.M.A.,ii./28, 
1409. 

Sodium  Salicylate.— Solutions  with  Sodium  Bicarbonate  become  dark 
due  to  oxidation.  A  small  quantity  of  Sodium  Sulphite,  bisulphite  or  hypo¬ 
sulphite  prevents  discoloration.— H.  G .  Greenish  &  A.  B.  Beeslev,  P  J 

l./i5,210. 


ACXBUM  A0ETYL-SAL1CYLICTJM. 

The  melting  point  of  pure  Aspirin  considered  as  the  temperature 
of  formation  of  the  first  liquid  globule,  is  133-5°  when  the  substance  in  a  m.pt. 
tuie  is  inserted  in  the  bath  at  130°,  the  temperature  of  which  rises  exactly 
i^er  mmute.-M.  E.  Putnam,  Ind.  Eng.  Chem.,  ’24,i6,778,  per  jfc.sf, 

Test  for  Aspirin  and  its  Derivatives.— (V.  Arresuine  and  E  n 
Garcia,  Ann.  Chim.  Analyt.,  No.  2,  1920,  abst.  C.D.  Oct.  2/20,1364),  *  de- 
Eesorcfn°n  th<3  formatlon  of  •S-methyl-umbelliferone  by  interaction  with 

We  have  employed  a  solution  of  0-1  Gm.  Aspirin  in  100  Cc  dilute  Alcohol 
using  small  quantities  of  this  for  the  test.  16  A1C0il0l» 

Mix  0-1  to  0-2  Gm.  Resorcin  with  2  or  3  Cc.  of  a  solution  of  aceto-'icetic 

SS  Sts  s 

the^fiuoreLence^is^al^Pob?ained^°n  (equivalent  to  °-°^l  Gm.  of  Aspirin), 
m  wouid°b e  n ecessary  to"  do*1 a  controf for  cmnparisonPPearS 

Tests  for  purity  of  Acetyl-Salicylic  Acid  and  its  Salts. 

hydrffiS^ ^ric  Chloride  until 
typical  violet  colour  of  Salicyl^  A,cld’  which  yie!d3  the 

The  Ferric  Chloride  Test  for  frpp  VnJw/rh’  Pa.rtlc.ularly  on  warming), 
is  inefficient  to  prevent  adulteration  etc tv,1?  rn  A clM~ S alicVlic-A cid 
Sodium  Phosphate,  Tartaric  Acid  Citri^A^iVo addition  of  Borax, 
prevent  or  mask  the  colour  ordinarily  modnoi  thwr  °^y'acids  will  readily 
Tartaric  Acid  added  to  AsSrin 'S  ff  Wltl/  Ferric  Chloride, 
test  of  the  B.P.’h  if  Salicylic  Acid  were  present^  iTnf  rm®  FAerri1c  Chloride 
the  presence  of  0-2%  of  free  Salicylic  AciS  -A  v„if  J  C.itnc  Acid  will  mask 
1920,  p.  1630  (from  ‘The  Analyst °)  d‘  A*  Nutter  Smith.— C.D.,  Nov.  27, 

used  It’S* the oho vringV' in vestfimtion1”  °bModffic hJdl'oI?sed  aci(L  We  have 
to  determine  the  purity  of  the  compound  Moditlcatlon3  have  been  employed 
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Hydrolysis  of  Acetyl -Salicylic  Acid  and  its  Salts  in  Dilute 

Acid  and  in  Water. 

The  following  table,  according  to  our  experiments  in!911  and  1925,  shows  the 
results  for  the  hydrolysis  of  Acetyl- Salicylic  Acid  and  its  Calcium,  Magnesium 
and  Sodium  salts  in  water  and  in  Physiological  Acid  (0-2%  II  Cl)  at  38° C. 

The  solutions  used  were  1  in  500,  and  the  amount  of  Salicylic  Acid  formed 
wras  determined  by  diluting  25  Cc.,  or  less,  of  the  solution  to  50  Cc.,  adding 
1  Cc.  of  1%  Ferric  Chloride  solution  and  comparing  in  Nessler  cylinders  with 
the  colour  given  by  a  standard  Sodium  Salicylate  solution. 

When  the  solution  to  be  tested  contained  Hydrochloric  Acid,  an  equivalent 
amount  of  N/4  Caustic  Soda  solution  was  added  before  the  Ferric  Chloride, 
to  ensure  that  the  color  should  not  be  interfered  with  by  the  acid. 


Percentage  Hydrolysis. 


Compound. 

Solution. 

Immed. 

on 

dissolv¬ 

ing. 

After 

1 

2 

3 

4 

5 

24 

hours. 

Acid  Acetyl- 

In  water 

Ml 

0-5 

1’3 

2-6 

2'9 

4’0 

20% 

Salicylic. 

In  0-2%  HC1. 

Nil 

1*3 

2-4 

3*9 

4'7 

7'6 

38% 

Magisal. 

In  water 

2-2 

3-3 

5*5 

7*8 

9’1 

12’5 

33% 

In  0-2%  HC1. 

2’2 

3-3 

5 

5'5 

7 

8 

28% 

Tylcalsin. 

In  water 

1’6 

3’2 

6'3 

9-5 

10 

14 

38% 

In  0-2%  HC1. 

1*6 

3‘2 

4'6 

5‘4 

7 

8 

35% 

Tylnatrin. 

In  water 

1’5 

2'9 

6 

7*3 

8’8 

11*7 

30% 

In  0-2%  HCi. 

1*5 

2'9 

4*4 

5*3 

6*5 

7*3 

30% 

It  is  seen  from  these  results  that  the  amounts  of  Acetosalicylic  Acid  and 
its  salts  hydrolised  after  three  hours’  treatment  with  Physiological  Acid  are 
slight,  and  show  no  great  difference.  Hence,  the  alkaline  salts  may  be  quite 
as  useful  in  physiological  action  as  the  acid  itself,  and  by  reason  of  their 
greater  solubility — in  particular  the  Calcium  salt — should  possess  distinct 
advantage  for  prompt  action. 

The  24-hour  results  are  given  in  the  tables  as  matters  of  chemical  interest, 
rather  than  as  being  of  physiological  importance. 

The  conclusion  is  that  in  taking  a  dose  of  Aspirin,  or  its  salts,  the 
amount  ssslct  «£»  while  passing  through  the  stomach  does 
not  exceed  5%  of  the  amount  taken. 

The  following  supports  our  views  : — 

The  rate  of  hydrolysis  is  minimum  in  neutral  solution,  but  markedly  in¬ 
creases  in  presence  of  acid  or  alkali.  At  Ph  5-5,  34%  is  hydrolised  in  18 
hours,  and  at  Ph  8,  45%.  It  is  suggested  that  Aspirin  ought  to  be  fairly 
stable  in  the  buffer  mixtures  encountered  in  the  alimentary  canal,  and  in 
support  of  this  it  is  stated  that,  after  administration,  varying  quantities 
of  5-3%  to  41%  may  be  recovered  from  the  urine. — J.C.S.,  A.  i./23,879. 

Tunnicliffe  demonstrated  presence  of  Salicylic  Acid  in  the  gastric  juice 
(syphoned  off)  \  hour  after  taking  1  Gm.  of  the  Acetylated  Acid.  Pancreatic 
juice  also  splits  up  the  acid  rapidly. 

Ph  y  s  i  a  log  sea  $  Action. 

It.  Stockman,  B.M.J.  i./i 3,598,  says  that  in  presence  of  alkalis,  i.e.,  in  the 
duodenum,  the  Acid  is  split  up  forming  Sodium  and  other  Salicylates.  It 
is  doubtful,  however,  whether  the  whole  of  it  is  thus  changed,  as  it  is  a  much 
more  powerful  analgesic  than  Sodium  Salicylate,  and  this  can  only  be 
accounted  for  by  assuming  that  a  part  of  it  is  absorbed  as  such  unchanged. 
Patients  agree  that  even  in  non-rheumatic  affections  it  lessens  pain.  This 
is  true  only  to  a  very  slight  extent  in  the  case  of  Salicin  or  Salicylic  Acid. 

We  dealt  further  with  this  matter  in  previous  editions.  The  view  generally 
held  is  that  the  hulk  of  the  acid  is  ahsorhed  in  the  intestines 
after  hydrolysis. 
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Hydrolysis  of  Magisal,  Tylnatrin  and  Tylcalsin  in  Solution  with 
Foiassimn  Bromide  and  Sodium  Chloride. 

It  follows  as  a  sequel  to  the  data  provided,  that  the  splitting  up  of  the 
various  Aspirinates  in  dilute  solution  and  the  consequent  amounts  of  Acetic 
Acid  formed  are  small.  The  matter  came  under  consideration  in  our  labora¬ 
tories  recently  on  the  suggestion  of  W.  E.  Picton  Phillips,  in  the  case  of  solu¬ 
tions  of  the  compounds  in  conjunction  with  a  therapeutic  dose  of  Bromide 
to  be  employed  as  an  injection  per  rectum,  after  operation. 

The  data  obtained  were  as  follows  : — 


Salt. 

Magisal. 

Tylcalsin. 

Tylnatrin. 

Composition  of 
solution. 

Magisal  20  grs. 
Pot.  Brom.  1  dr. 

1  %  NaOl — lpint. 

Tylcalsin  15  grs. 
Pot.  Brom.  1  dr. 
1%  XaCl — lpint. 

Tylnatrin  15  grs. 
Pot.  Brom.  1  dr. 
l%NaCl — 1  pint. 

Amount  hydrolised 
directly  after  making 

1*8% 

0-7% 

0-2  % 

After  18  hours  at 
room  temperature- 

6% 

5*4% 

5% 

In  other  words,  in  any  of  the  three  cases,  the  amount  of  actual  Acetic 
Acid  formed  in  18  hours  is  only  in  the  region  of  1  in  30,000.  After  three 
days,  the  amount  was  in  the  region  of  33%,  more  or  less,  in  each  case,  i.e., 
roughly  1  in  5,000  Acetic  Acid — the  other  products  being  a  Magnesium, 
Calcium,  or  Sodium  salt. 

A  combined  enema  made  on  these  lines  would  therefore  be  perfectly  safe, 
.3q,  PraGtice  we  were  informed  that  in  numerous  cases  the  injection  with 
Magisal  gave  the  patient  a  comfortable  drowsiness  for  some  hours,  with  little 
or  no  post-anaesthetic  vomiting. 


Determination  of  Free  Sal  icy  Sic  Acid  in  Aspirin. 

snaking  the  crystals  with  water  as  mentioned  in  B.P.  ’14  method  is  not 
satisfactory. 

Dissolve  Salicylic  Acid  1  Gm.  in  Alcohol  60  Cc.  and  adjust  to  100  Cc.  with 
vater.  10  Co.  of  this  solution  may  then  be  diluted  to  1,000  Cc.  for  the  stan¬ 
dard,  making  1  Cc.  =  0-0001  Gm.  Acid. 

rtiSfwUh  ®lS+GnV  °n,wie  Aspirinto  be  tested  in  9  Cc.  of  Alcohol  (S.V.M.), 
c0  80  ™  Y?nd  imx  wed-  Take  two  exactly  similar  Nessler 
lo  op  n°  C*'  f  ^ie,  soiu1t3on-  into  the  other  the  remaining 

a}c°k°i>  aild  adjust  to  the  volume  of  the  first, 
and  wpTpt-  n^rv^f  °  it2  Aspirin  in  similar  mixtures  of  alcohol 

Sdthi^ionr5f»? \  in  14i.olu^on  of  Iron  Alum  is  added  to  each,  mixed, 
v/'i  f  ave  tri S  a(tdia®  the  salicylic  acid  solution.— A.  J.  Jones, 

were" needed  Ct  biUS  teSt*  *U  tiie  CaS8  m  point  55  Cc.  of  Standard  solution 

•  therefore  the  0-2  Gm.  of  Aspirin  was  matched  by  0-00055  Gm  free  acid _ 

X  el  salicylic  K.  0055  Gm‘free  aCid 


A  sample  of  Tablets  contained  0-31%  -l\y  h  M 

Acid.  0-15 %  has  been  si 


„  1920. 

limit  and^O-00”  in^rhw  m'AU7°  naa  Deen  suggested  as  reasonable 

nmm  ana  u  2  /<*  m  tablet  form.  This  seems  to  us  rather  stringent. 


witlf^tQcw^e^soliSilTty^Asi^ri^vqfS  i  ^  7ol‘  L’  p*  75> we  des 

—the  practical  upshot  bein"  adD?lxed  with  Potassium  Citrat 

when  nearly  twice  the  amount  5  PoteSrato^£^Stfotaw*  1  *“  2 


A 


ACXDUM  SULPHURICUM 


IT 


T.  Wilson,  P.J.  i./ 29,190;  C.D.  i./29,2Q6,  mites  concerning  a  mixture  con¬ 
taining  Aspirin  3  drachms,  Potassium  Citrate  6  drachms,  and  Water  to  6  ounces, 
which  involves  a  solubility  less  than  that  referred  to  in  our  Vol.  X.  Heat  was 
in  consequence  employed  to  effect  solution.  Crystals  were  deposited  which 
were  unlike  Aspirin.  He  draws  attention  to  the  literature,  which  con¬ 
veys  that  Aspirin  is  split  up  in  proportion  to  time  in  such  a  case,  one  worker 
having  suggested  that  Potassium  Acetyl-Salicyl-oxonium  Acetyl-Salicyate 
may  be  formed.  We,  of  course,  agree  with  the  conclusions  that  heat  should 
be  avoided  in  such  instances  and  the  prescriber  should  modify  such  a  prescrip¬ 
tion,  for  example,  to  : — 

It 

Aspirin  . .  . .  2  drachms 

Potassium  Citrate  .  4  drachms 

Water  to  . .  . .  6  ounces. 

This  is  well  within  the  1  in  20  limit  we  have  mentioned. 

We  made  up  the  mixture  referred  to  by  Wilson — Aspirin  3  drachms,  Potas¬ 
sium  Citrate  6  drachms,  and  water  to  6  ounces — employing  heat  to  00°  C.,  and 
found  we  could  extract  a  compound  with  the  characters  of  Aspirin  from  it  on 
cooling,  using  either  Ether  or  Chloroform.  Such  solutions  appear  to  us  to  be 
of  the  ‘  balanced  ’  type,  which  will  decompose  in  proportion  to  time. 

An  additional  bottle,  using  3  drachms,  etc.,  and  heating  to  60°  C.,  wa3  made 
6-3-29  and  kept  until  20-4-29.  The  crystals  separated  had  the  characters  of 
Aspirin. 

I).  B.  Dott  (P.J.  i./29,302)  gives  an  account  of  three  experiments  which  he 
conducted  by  adding  varying  quantities  of  Aspirin  to  different  amounts  of 
Sodium  Bicarbonate  in  two  cases  and  to  Sodium  Carbonate  in  a  third 
case,  and  after  standing  for  a  little  time  adding  HCI  and  extracting  with  Ether 
or  Ether-Chloroform.  These  experiments  showed  that  the  degree  of  decom¬ 
position  when  the  reaction  had  been  going  on  for  2  hours  was  relatively 
slight. 

In  a  further  note  (P.J.  i./29,355)  he  records  two  experiments  in  which  the 
mixtures  are  left  for  4  hours  and  24  hours.  In  the  first  instance  5-27  %  Salicylic 
Acid  was  recovered  and  in  the  second  14*4%. 

We  deal  antea  with  the  hydrolysis  of  Aspirin  in  Plain  Water  at  3 Sv  C.  in 
various  periods  of  time. 


ACIDXJM  SULPHURICXJM. 

Sulphuric  Acid  is  used  in  manufacture  of  glucose  which  is  employed  in 
making  beer.  Owing  to  it  being  made  from  Pyrites,  it  contaminated  the 
glucose  and  thence  the  beer  with  arsenic  in  1900.  Vide  also  Arsenium. 

Sufpiiur  Dioxide  ancl  Trioxide  in  large  quantities  are  detrimental  to 
health,  metal  fittings,  furniture,  etc.  During  the  carbonization  of  coal  the 
gas  that  is  evolved  carries  away  with  it  large  quantities  of  Sulphur,  mostly 
in  the  form  of  Sulphuretted  Hydrogen.  Carbon  Bisulphide  and  certain 
other  Sulphur  compounds  are  present  in  small  proportions.  In  the  purifi¬ 
cation  of  gas  the  whole  of  the  Sulphuretted  Hydrogen  is  removed  and  a  cer¬ 
tain  amount  of  the  other  Sulphur  compounds.  All  that  remains  in  the  gas 
as  supplied  to  the  public  is  about  30  grains  of  Sulphur — mainly  in  the  form 
of  CS, — per  100  cubic  feet. 

Prior  to  1906  Parliamentary  restriction  prevented  the  presence  of  more 
than  20  grains  of  Sulphur  per  100  cubic  feet,  but  this  restriction  was  removed 
and  regarded  as  unnecessary.  The  Sulphur  contained  in  the  gas  supplied  to 
the  public  contains  only  3%  of  the  Sulphur  present  in  the  original  coal,  so 
that  the  substitution  of  gas  for  coal  must  necessarily  diminish  to  a  negligible 
quantity  the  pollution  of  the  air  with  sulphurous  gases. 

The  following  figures  for  Sulphur  contained  in  the  gas  of  the  three  principal 
London  Gas  Companies  are  given  in  the  Annual  Report  of  the  L.C.C.  for  the 
year  1927. 


Company. 

Gas  Light  and  Coke  Co. 
South  Metropolitan  Gas  Co. 
Commercial  Gas  Co. 


Sulphur  in  grains  per 
100  c.  ft.  of  gas. 
26-1 
20-0 
27-5 


•  • 
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Sulphuric  Acid  Manufacture,  Theory  of  Reynolds  and  Taylor.— P.J.  i./i2, 

Volatility  of  Sulphuric  Add  when  used  in  a  vacuum  desiccator  has  been 
found  to  be  quite  perceptible. — P.J.  ii./i3,497. 

Sulphuric  Acid,  Solidified. 

Sulphuric  Acid  mixed  with  25%  to  30%  Kieselguhr  becomes  completely 
solid— suitable  for  transport. — P.J.  i./i3,206. 

Sulphuric,  Nitric  and  Nitrous  Acids  in  admixture.  Determination  of. — 
P.J.  i./i 3,409. 


ACIBUM  SULPEUROSUM. 

Sulphurous  acid  is  a  strong  reducing  agent.  For  example,  many  colours  are 
bleached  by  the  sulphurous  acid  combining  with  the  oxygen  of  any  water 
present,  hydrogen  being  liberated,  which  latter  forms  colourless  compounds 
with  the  colours.  These  compounds  may  then  be  removed  bv  washing. 

The  gas  compressed  in  small  cylinders  was  used  for  Room  Disinfection, 
but  Formalin  ( q.v .)  is  more  used  now. 

“  Clayton  Gas,”  consisting  principally  of  the  residual  nitrogen  of  the  air, 
sulphurous  acid  up  to  15% ,  and  a,  considerable  amount  of  sulphuric  acid  (which 
is  useful,  as  it  renders  the  gas  visibly  opaque)  has  been  employed  for  freeing 
ships’  holds  from  vermin.  A  special  apparatus  is  used. 

Calcii  Bisulphis.  Ig  an  antiseptic  supplied  in  solution.  Checks  fermen¬ 
tation  and  putrefaction.  Has  been  employed  for  preserving  foods.  (“  Madame 
Rachel  ”). 

Calcium  Sulphite,  CaS03  =»  120T34.  A  white  powder,  soluble  in 
dilute  Sulphurous  Acid,  has  similar  properties  in  less  degree. 


ACJIDUM  TANNICUM. 


identification  by  chemical  methods  of  drugs  containing  Tannins. — 
a.  x i.  ware,  Jtr.j.  ii./25,131. 

p  f  tho  Tannins  in  astringent  drugs  of  the  B.P. — A.  H.  Ware, 

YFF/JS*  examination  of  by  comparative  methods.— W.  B.  Forbes,  per 


Ta%nia Arid aim Wnf* A  1?i^-P8oIutl<??  gives  a  reddish-brown  colour  with 

for wlorimetrie  t  ,T?yrogaIi°land  Tiact‘  Catechu.  May  be  used 

i./ 2  8,539  7  f  Tannin  and  drugs  containing  it.— J.  Ilae,  P.J., 


ACIDUM  TARTARICUM. 

set  aside  for  72  hoS -  In presence of  TiSh6,?  M,&  stir  well<  and 

deposit  will  be  seen  which  is  identified  Wm  ^  Acid  an  evldent  crystalline 
applying  Denige'e  Test  aud^Sul^iurlcTdd).— 

Estimation  of  Tas'tcs.fic  A c/cf. 

Iodate^a°flw  Xops^of  witer  and^tV  k  conttai,nIrig  1  Gm.of  Potassium 
the  mixture  is  heated  foTabout 30 SulPhuric  Acid,  and 
pelled.  Water  is  added  and  toe  las? of  the  Iocli:ie  i9  ex- 
mg._  By  estimation  of  the  remaining  Prfwhi™  }0(}lrie  £re  removed  by  boil- 
iodide  to  an  aliquot  uortion  and  titrating  wln^rv' adding  Potassium 
Acid  can  be  calculated  from  th  «™uut  of  Tartar!, 

C.H.0,+2KI0.+H.S0,_li:IS0l+I,+  4C0,+4H,0. 

J.B.S.,  A.  ii.  24,73. 
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Estimation  of  Lead  In  Tartaric  Acid. 

Best  English  tartaric  acid  as  a  ride  does  not  contain  more  than  5  parts  ner 
million  of  lead  and  rarely  exceeds  10.  Foreign  acid3  contain  more. 

Prepare  a  standard  lead  nitrate  solution  in  water  0-4  Gin  in  250  Cc.  This 
should  be  kept  distinctly  acid,  and  is  diluted  100  times  for  use.  1  Cc.  of  this 
diluted  solution  contains  0*00001  Gm.  Pb.  7  6m.  of  tartaric  acid  are  dis¬ 
solved  in  50  Cc.  of  water  in  a  Hessler  glass  with  internal  diameter  2-5  Cm.,  and 
in  another  2  Gm.  of  the  same  acid  are  dissolved  in  the  same  amount  of  water. 
To  the  first,  ammonia  is  added  in  excess,  and  a  few  drops  of  a  10  per  cent, 
potassium  cyanide  solution  are  added  to  prevent  the  iron  and  copper  from 
interfering  with  the  sodium  sulphide  solution  which  is  then  added  to  the  first 
Nessler  glass. 

The  amount  of  lead  solution  added  to  the  *  dummy  ’  to  match  the  colour 
of  the  solution  of  the  sample  on  adding  sulphide  is  the  amount  present  in  5  Gm. 
of  the  sample.  One  arrives,  therefore,  at  the  amount  of  lead  present  in  parts 
per  million;  e.g.,  5  grammes  of  acid  requiring  5  Cc.  of  diluted  standard  lead 
solution  to  balance  coloration  represent  a  content  of  10  parts  per  million. 
Do  not  add  lead  solution  after  the  sodium  sulphide,  this  is  a  grave  source  of 
error. 

To  eliminate  the  inherent-  colour  of  the  solution  of  the  substance  before 
adding  the  sulphide  it  may  be  necessary  to  add  a  minute  quantity  of  burnt 
sugar  to  the  ‘  dummy’. 

If  the  sample  be  rich  in  lead,  use  correspondingly  less  of  it,  e.g.  2  Gm. 

Method  of  Producing  Lead-free  Tartaric  Acid. — Where  the  pro¬ 
portion  of  lead  is  excessive  ( e.g .  40  parts  per  million),  pure  lead-free  acid  for 
use  as  ‘  dummy  '  will  be  necessary.  To  prepare  this  250  Gm.  of  the  best  acid 
obtainable  are  placed  in  a  strong  bottle  fitted  with  rubber  cork,  and  1000  Cc. 
cold  saturated  hydrogen  sulphide  solution  are  added  to  nearly  fill  the  bottle, 
which  is  (cautiously)  then  wel  1  shaken  to  dissolve  the  acid.  Great  internal 
pressure  is  produced  owing  to  comparatively  slight  solubility  of  hydrogen 
sulphide  in  solutions  of  citric  or  tartaric  acid.  Allow  to  stand  one  day,  filter, 
evaporate  and  crystallise.  The  solution  on  concentrating  may  become  straw- 
coloured,  which  can  be  removed  by  stirring  into  the  hot  solution  a  crystal  of 
sodium  chlorate.  The  first  crop  of  crystals  equal  to  half  the  acid  taken  will 
bo  absolutely  lead-free. — C.  A<ex.  Hill,  C.D.  March  is,  1905. 

Minute  amounts  of  Lead  and  ArseniousOxide  below  0-002  (=}  grain  per  lb.), 
and  0-00014%  (  Xso  grain  per  lb.)  respectively,  would  not  justify  condemna¬ 
tion. — B.M.J.  ii./o7,H40,  cf.  also  Arsenium  Chapter. 

Lead  should  not  exceed  10  to  20  parts  per  million. 

B.P.  ’14  requires  not  exceeding  the  latter  figure  and  1*4  per  million  Arsenic. 
Acldaca  Glataracam.  Syn.  n -  PyROTARTARiO  AoiD. 

OOOH.(CH2)3.GOOH.  =  132*064. 

Isomeric  with  Methyl-Succinic,  Ethyl-Malonic  and  Dimethyl  •Malonic. 
Acids,  four  isomers  being  possible.  Colourless  crystals, — soluble  in  water 
and  alcohol.  M.Pt.  97*"  C. 


A0QNXTI  RADIX. 

The  B.P. ’14  doe3  not  give  any  support  to  British  cultivation  of  plants. 
In  the  case  of  Aconite  the  cheap  imported  plants  can  be  used  and  even  if  the 
alkaloids  of  foreign  aconite  consist  chiefly  of  Aconine  there  is  nothing  to 
prevent  its  use,  as  the  work  requires  only  a  certain  percentage  of  alkaloids 
without  defining. — E.  M.  Holmes,  P.J.  i./i5,5. 

Assay  experiments  using  tne  drug  purposely  spoilt  by  damp  and  allowed 
to  go  fungoid.  Also  results  with  old  sample  t  of  the  drug  showed  that  the 
alkaloidal  content  is  a  distinct  indication  0/  the  value  corresponding  with 
physiological  test  results.  In  the  first  case,  e.g.,  the  alkaloidal  content  was 
0-66%  before  and  0-3%  approx,  after  spoiling.  Aconite  properly  kept  will 
not  deteriorate.  When  deterioration  is  due  to  heat  the  weight  of  Ether- 
soluble  residue  is  increased,  the  basic  properties  decreased,  hence  the  de¬ 
terioration  is  easily  detected  by  volumetric  assay.  Chloroform  should  not 
be  used  in  the  assay. — P.J.  ii./n,33. 
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Farr  and  Wright  found  in  Aconite  Extract  ar %T^v  iS 

Wd.  Il«  amount  n  the i  root .»  »l> «.  twice  the  tea,.^  in  11^ 

'fes  FOr?F 

Slerfo(3l°S  pjopo“daVefiS  t  |°to'  1  grate. 

Foreign  root  la  very  mixed  owing  to  mode  of  collection.  P.J.  i., 13,-16. 

Aconite  Extract  Assay.  Total  Ether-soluble  Alkaloid  method  _  and  those 
which  involve  the  effect  of  the  partition  coefficient  between  the  immiscible 
solvents  Ether  and  water.  The  methods  are  not  interchangeable.  C.  W. 
Cornwall  and  A.  J.  Jones,  P.J.  ii./a6,197  ;  C.D.  U./a6,2^3. 

Aconite  Tincture  and  Liniment  Assay. — Loss  Oi  time  caused  by  alter¬ 
ing  the  acid  liquid  can  be  got  over  thus 

Evaporate  15  Cc.  of  Liniment  or  100  Cc.  of  Tincture  at  low  temperature 
to  remove  bulk  of  the  alcohol.  Add  5  Cc  .Oi  10  /0  Sulphuric  Acid..  Shake 
with  20  Cc.  Petroleum  Ether,  rinse  same  with  water  and  extract  with  Ether 
after  making  alkaline.  Evaporate  the  Ether  extracts  and  titrate.  A.  J . 
Chappel  &  X.  L.  Allport,  B.P.  Conf.,  1920. 

Ammonium  salts  can  be  decomposed  by  alkaloids  {e.g..  Atropine,  Aconitine 
and  Strychnine)  in  favourable  circumstances — may  produce  error  m  titrating 
residues.  The  power  of  expelling  ammonia  in  this  way  Is  possessed  probably 
by  all  alkaloids. — P.  A.  W.  Self,  P.J.  1./ 15, 585. 


ACQNXTIM. 

Schulze’s  formula  (found  in  1906)  is  C34H47HQ11  and  is  more  generally 
accepted  than  the  B.P.  '14  formula. 

Fr.  Ox.  gives  tests  for  distinguishing  pure  aconitine  from  decomposition 
products  and  substances  which  occur  with  it  in  the  root. 

Aconitine  (like  Hyoscine)  is  resistant  to  putrefaction. — of.  P.J.  ii./2o,222. 

PseudaconJtine.— A  crystalline  alkaloid  obtained  from  Indian  (or 
Nepaui)  aconite,  A.  laciniatum  melts  at  201®  0  .  and  has  the  constitution 
of  acetybveratryl-pseudaconine. 

Neopeliine.— A  new  amorphous  alkaloid  has  been  isolated  from 
Aconitum  Napellus. — J.C.S.,  A.  i./25,283. 

Most  of  the  Japanese  Aconite  plants  contain  several  isomers  and  closely 
related  Aconitines.  Methods  of  extraction  and  isolation  of  6  isomera. — 
A". B.P. /25,4s, 49. 


2ETHE.R. 

Historical. — Some  doubt  seems  to  exist  as  to  who  actually  used  ether 
Previously  we  stated  W .  T.  G.  Morton  was  the  first  administrator, 
—Oct.  16th,  1846,  at  the  Massachusetts  General  Hospital.  Haydn’s  Diet, 
of  Dates  states  Dr.  C.  J.  Jackson,  of  Boston,  first  gave  it  for  insensibility 
to  pain,  and  directed  Morton  in  its  first  use  in  surgery.  Now  it  appears 
the  credit  is  due  to  Crawford  Williamson  Long,  who  first  administered  ether 
as  an  ansesthetic  to  his  patient,  Mr.  William  Venables,  on  March  30th,  1842, 
in  Jeffersonville,  Georgia.  * 

from  Methylated  Spirit  yields  a  proportion  distilling  below 
34  due  to  the  Methyl  Oxide  termed  from  the  Methyl  Alcohol  There 
fUl*  tS5°2  ^  the  Methyl  Oxide  When  the  Ether  is  used  for  local  anes¬ 
thesia.  ihe  B.P.  14  test  for  Methyl  compounds  in  Purified  Ether  qava  ‘  nn 
Jiolet  colour  in  20  minutes.’  This  is  satisfactory  if  by  violet  colom  I  slight 
fuchsm  tint  is  intended.  This  is  confirmed  by  the  fact  that  theaSdiHon 
of  the  least  quantity  of  formaldehyde  causes  a  marked  violet.  The  purest 
Ether,  however  (even  from  Rectified  Alcohol)  gives  a  faint  Indian  hln«  in 
the  time-this  must  not  be  confused.— D.B.  Dott,  C.D.,  Feb.  20/^15. 
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A  sample  of  ordinary  0-720  ether  from  S.V.M.  gave  nearly  24  parts  of 
Acetone  per  10,000. 

As  a  qualitative  test  Roth  era’s  Nitro-Prusside  Test  may  be  used.  5  Cc. 
of  Ether,  1  Cc.  of  5%  Sodium  Nitro-Prusside  solution  and  3  Cc.  of  Strong 
Ammonia  are  shaken  together.  Then  solid  Ammonium  Chloride  is  added, 
q.s.  to  supersaturate  and  the  whole  shaken.  Samples  will  show  a  slight 
reaction  or  none  at  all. — A.  J.  Jones,  B.P.  Conf.,  1919. 

Ordinary  Methylated  Ether  in  our  expe  rience  gives  coloration  with  this  test, 

Scott  Wilson’s  Reagent. — Dissolve  Mercuric  Cyanide  0-5  Cm.  and 
Sodium  Hydroxide  9  Cm.  in  water  60  Cc  ,  and  add  with  constant  stirring 
20  Cc.  of  0-727%  Silver  Nitrate  solution.  No  turbidity  should  develop  on 
shaking  the  ether  with  excess  of  the  reagent. 

Methyl  Compounds,  Formaldehyde  and  Acetone  in  Purified  Ether.— 
A.  J.  Jones,  B.P.  Conf.,  1919. 

The  substitution  of  Normal  Sulphite  for  Sodium  Bisulphite  in  the  B.P. 
test  is  essential  for  detection  of  Methyl  compounds  in  Ether. — D.  B.  Dott, 
P.J.  iL/23,661.  Also  P.J.  L/24,47  and  177. 

For  quantitative  determination  employ  Scott  Wilson’s  method. — Jl. 
Physiol.,  XL1L,  p,  444. 

Ethy/ersec  Deriva ti i/es. 

Denig^’s  Reagent,  consisting  of  50  Gm.  Mercur  c  Oxide  dissolved  in  a  mix¬ 
ture  of  200  Cc.  concentrated  Sulphuric  Acid  and  1  litre  of  water,  is  shaken 
with  an  equal  volume  of  Ether  and  set  aside  for  one  hour.  No  white  opales¬ 
cence  should  be  produced  in  the  aqueous  layer,  as  this,  slowly  changing  to  a 
yellow  precipitate,  indicates  the  presence  of  ethylenic  derivatives. — J.C.S.,  A. 
ii./23,587. 

Peroxides  firs  Anaesthetic  Ether. 

The  exclusion  of  light  is  the  most  important  factor  on  the  rate  of  formation 
of  peroxide.  Amber  bottles  are  suitable.  The  most  effective  substance  for 
retarding  the  formation  of  peroxide  is  shown  to  be  Pyrossafifioi  (0-01  per 
cent.). — G.  Middleton,  B.P. Conf.,  1924. 

J orrison’s  Reagent  (0-4  Gm.  Vanadic  Acid  in  4  Cc.  of  Sulphuric  Acid 
and  96  Cc.  Water)  gives  a  red  colour  with  Ether  if  peroxides  are  present. 
Aldehydes  and  unsaturated  alcohols  give  a  blue  color  on  keeping. — J.C.S. 
A.iL/24,706. 

Ferrous  Thiocyanate  Test. 

The  presence  of  Peroxides  can  be  shown  as  follows.  To  Ether  5  Cc.  add 
N/10  Potassium  Thiocyanate  solution  1  Cc.  and  1  drop  of  fresh  5%  Ferrous 
Ammonium  Sulphate  solution.  If  Peroxide  be  present  a  pink  or  red  tint 
develops  almost  immediately. — F.  H.  Hocking,  per  C.D.  h/27,592.  See  also 
Y.B.P./24,615. 

We  found  commercial  samples  (1929)  to  respond  as  follows  : 

Ethee.  Sulph.  Meth.  -720  gave  a  decided  reaction. 

,,  B.P.  Meth.  *720,  ‘  For  anesthesia,'  gave  a  slight  reaction. 

„  ‘  Absolute  ’  -720,  ‘  For  anesthesia,'  gave  no  reaction. 

The  test,  we  determined,  is  sensitive  to  1  part  H2Oa  per  million. 

Two  simple  tests  for  detection  of  Aldehyde  (Ammoniacal  Silver  Nitrate) 
and  Peroxides  (Phenolphthalein  and  Potassium  Iodide). — E.  B.  Robinson, 
L.  1-/28,856. 

Of  100  anesthetic  Ethers  tested,  34  were  seriously  contaminated,  Peroxide 
and  Aldehyde  being  the  chief  contaminants,  the  former  sharply  predominat¬ 
ing.  The  time  of  storage  a  probable  factor  in  determining  oxidation. — Per 
Y.B.P./25.152. 

The  following  tests  are  suggested  in  P.  Helv.  V.  for  purity  of  anaesthetic 
Ether  :It  should  give  no  colour,  nor  more  than  slight  opalescence  with  Nessler’s 
Reagent.  1  Cc.  floated  on  a  mixture  of  1  drop  Stamm’s  Phenolphthalin 
Reagent,  2  Cc.  very  dilute  CuS04  solution  and  2  Cc.  water,  should  show  no 
pink  ring  at  zone  of  contact,  either  at  once  or  after  30  minutes. — Per  Y.B.P. 
25,298. 

Stamm’s  Phenolphthalin  Reagent.  Boil  Phenolphthalein  1  Gm.  with 
water  20  Gm.,  NaOH  10  Gm.,  and  Zinc  Dust  5  Gm.,  till  solution  is  colourless. 
Dilute  with  water  to  50  Cc.  and  Alter  through  asbestos.  Mix  1  drop  of  this 
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solution  with  1—2  drops  of  CuSO,  solution  (1 : 2000)  and  add  i  to  1  Cc.  of 
Ether  to  he  tested.  If  Peroxides  are  present  a  ring,  pink  to  intense  red,  is 
formed  at  zone  of  contact.  Ancssthatio  Ether  should 'he  stored 
in  i brown  hot  ties  covered  with  black  j sapef  hrown  bottles 

alone  are  not  sufficient  protection.— per  Y.B.P./26)173. 

Powdered  Iron,  1  Gm.  per  100  Cc.  of  freshly  distilled  Ether,  prevents  forma¬ 
tion  of  Peroxides. — P.J*  ii./27,434. 


ZETHEPJS  NITR0SI  SPIRITUS  (J3.P.’14). 

Estimation— 5  Cc.  of  this  Spirit  treated  with  5  Cc.  of  Potassium  Iodide 
Solution  and  5  Cc.  of  Dilute  Sulphuric  Acid  yield  at  least  20,  but  not  more 
than  35  Cc.  of  Nitric  Oxide,  corresponding  to  1*52  to  2-66%  by  weight  of 
Ethyl  Nitrite,  Iodine  being  liberated. 

Ammonium  Acetate  or  Citrate  hinders  the  deterioration  of  Spirit  of  Nitrous 
Ether. —  D.  J.  Leech. 

This  preparation  kept  under  the  best  conditions  undoubtedly  decomposes. 

The  first  change  is  probably  the  formation  of  aldehyde  and  nitrous  acid,  thus  : : 

C8H6NC2  +  O  -  CaH40  +  HNO* 

Then  the  aldehyde  Is  oxidised  into  acetic  acid. 

In  the  course  of  time  the  nitrous  constituent  of  the  spirit  entirely  disappears, 
but  aldehvde,  one  of  the  most  readily  oxidisable  bodies,  remains. 

The  spirit  should  be  kept  in  cool  cupboards  and  in  well-filled  bottles,  kept 
preferably  upside  down. 

With  regard  to  the  ‘  volatilisation  ’  of  Ethyl  Nitrite,  Cowley  has  shown  i 
that  every  trace  of  Ethyl  Nitrite  disappears  from  a  solution  within  a  few 
days  in  ordinary  vessels.  As  to  decomposition  in  an  Aqueous  Solution,  a 
mixture  containing  Spirit  of  Nitre  loses  the  whole  of  it  in  three  days.  With  i 
regard  to.  decomposition  in  Alcoholic  Solution,  this  is  of  such  varied  character 
that  it  is  impossible  to  represent  by  an  equation,  though  the  following  appears  i 
to  be  preliminary : 

.  .  2CsHbNOs  =  CH3COH  +  C*H5OH  +  2NO 

Solutions  in  Absolute  Alcohol  change  less  rapidly  than  those  in  90%  Alcohol 
on  account  of  the  Water  present.  A  mixture  of  00%  Aicohol  and  Glycerin 
m  equal  volumes  is  a  good  solvent  for  all  preparations  of  Ethyl  Nitrite. 


ALCOHOL. 

The  strength  of  Alcohol  i3  usually  expressed  in  terms  of  Vol.  % 
though  the  Board  of  Customs  and  Excise  favours  1  proof'  terms. 
Rebate  Claims  on  Immature  Spirit  must  be  made  in  terms  of  proof 
gallons  and  hundredths  of  a  proof  gallon. 


Alcohol  Dilution  Rules. 

H  V  be  the  volume  percentage  of  the  stronger  alcohol  and  v  o 
the  alcohol  required — 

I.  By  volume.  Mix  v  volumes  of  the  stronger  alcohol  with  dis 
If-'  aftf  to  make  ¥  volumes,  e.g.  to  make  ai 

make  up  to095Tol„ames  95%  ““  43  V°lumeS  °f  the  95%  an< 

?:  ^  weight.  Proceed  on  the  same  lines  by  weight  th  rough  ou1 
To  Transpose  volume  per  cent,  of  Alcohol  into  Weight  pe 
cent.  The  volume  per  cent,  is  multiplied  by  0-7938,  and  the  produc 

divided  by  the  Sp.  Gr.  of  the  liquid,  e.g.,  Per  cent-  X  0~7938_ 

73-7875  weight  per.  cent.  To  express  the  Weightier  cent,  a 
o  ume  per  cent,  divide  the  weight  per  cent,  by  0*7938  and  multipl, 
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by  the  Sp.  Gr.  of  the  Liquid,  e.g., 


90-29  X  0-822 
0-7938 


93-49  V  per  cent. 


90*29  per  cent,  by  weight  ® 


To  state  Volume  per  cent,  as  Alcohol  of  Proof  Strength, 
Multiply  V  per  cent,  by  1-753  and  deduct  100  from  the  product. 
Thus  65  V  per  cent.  =  65  X  1*753  —  100  =  +  13*945°  over  proof. 
Further,  alcohol  of  25  V  per  cent.  —  25  X  1*753  —  100  =  —  56*175° 
proof,  ».<?.,  58*175°  under  proof. 

(B.P.,  1885,  stated  :  Proof  spirit  =  about  57  per  cent,  alcohol 
by  vol.,  i.e.,  57  parts  alcohol  with  water  produce  100  parts  proof 
spirit.) 


.  * .  1  part  alcohol  will  make 


100 

57 


1*753 (about) parts  proof  strength. 


Conversely  to  state  Alcohol  of  Proof  Strength  as  Vol.  per  cent.  : — 

Add  100  to  the  proof  strength  and  divide  the  product  by  1*753  ; 
thus, 

13*945°  o.p.  =  113*945  =  65%  by  vol.,  and 
”1*753 

56*175°  u.p.  =  100  -  58*175  =  25%  by  vol. 

1.753 

To  Convert  Proof  Gallons  to  Bulk  Gallons  multiply  by: — 

Proof  Strength  -f-  100 
100 

100  Vols.  of  Alcohol  90%  (appox.  58°  o.p.)  are  equivalent  to  158 
Yols.  of  Proof  Spirit. 

“  Proof  Spirit  ”  has  Sp.  Gr.  0*920.  This,  in  the  olden  time,  was 
found  to  be  the  weakest  spirit  that  could  be  put  to  the  proof  of 
igniting  a  little  gunpowder  moistened  with  it.  If  the  spirit  caught 
fire  and  inflamed  the  gunpowder,  it  was  designated  “  over  proof,” 
and  if  not,  “  under  proof.”  By  the  Hydrometer  Act,  58  Geo.  III. 
cap.  23,  Proof  Spirit  is  defined  as  spirit  of  strength,  which  at  a 
temperature  of  51°  F.  weighs  exactly  twelve-thirteenths  of  an  equal 
quantity  of  distilled  water. 

Laws  governing  the  Molecular  combination  of  Alcohol  with  Water. 
— P.J.  i./io,754. 

The  following  Table,  founded  on  B.P.  1898  and  Gilpin’s  Tables, 
shows  : — 

(i.)  The  volume  of  Distilled  Water  necessary  to  be  added  to  100 
volumes  of  Alcohol  (90%)  for  the  production  of  each  strength  of 
Diluted  Alcohol. 

(ii.)  The  volumes  of  Alcohol  (90%),  and  of  Distilled  Water  respec¬ 
tively  which,  when  mixed  and  reduced  to  60°  F.  (15*5°  0.),  will 
produce,  allowing  for  contraction  in  volume,  1,000  Cc.,  1  pint,  or 
1  gallon  of  each  strength  of  Diluted  Alcohol. 

The  Specific  Gravity  and  the  exact  Excise  (Sikes’)  strength  at  60, 
F.  (15*5°  C.),  in  degrees  over  proof  (O.P.)  and  under  proof  (U.P.), 
of  eaoh  dilution,  are  given  in  the  first  column. 
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table  fob  the  dilution  of  alcohol 

STRENGTHS. 


'%)  TO  WEAKER 


Volume 
Percentage, 
Specific  Gravity, 
and 

Excise  Strength 


Alcohol. 

Distilled 

Volume 

(90  per  cent.) 

Water. 

Produced. 

70  per  cent. 

Sp.  Gr.  0-8909 
22-7°  O.P.f 


60  per  cent. 

Sp.  Gr.  0-9135 
5-20°  O.P.f 


45  per  cent. 

Sp.  Gr.  0-9436 
21-2°  U.P.f 


20  per  cent. 

Sp.  Gr.  0-9760 
64-9c  U.P.f 


100  vols. 
777  8  Cc. 
*648-5  Gm. 
15  oz.  266  m. 
124  oz  215  m. 


+  31-05  vols. 

+  241-6  Cc 
+  241-6  Gm. 

4-  4  oz.  398  in. 
+  38  oz.  307  m. 


128*57 
1000  Cc. 
1000  Cc. 
1  pint 
1  gal. 


*6  lbs.  7j  oz.  +2  lbs.  6f  oz.  =8  lbs.  14J  oz. 


100  vols.  +  53-65  vols  =»  150 

666-7  Cc.  +  357-8  Cc.  =  1000  Cc. 

£>55-9  Gm.  +  357-8  Gm.  =  1000  Cc. 

13  oz.  160  m.  +  7  oz.  74  m.  =  l  pint 

106  oz  320  m.  +  67  oz.  112  m.  =  1  Sal 

°  lbs-  9  oz.  +  3  lbs.  94  oz.  =  9  Jbg.  2f  oz. 


100  vols.  +  105-34  vols,  =  200 

■Mi75o°nCc'  t  fo6‘6  Cc*  “  1000  Cc. 

41./-2  Gm.  +  526-6  Gm.  =  1000  Cc. 

10  oz.  +  10  oz.  256  m.  =  1  pint 
*.  ,,  80  02  +  84  oz.  130  m.  =  l  gal. 

4  lbs.  oz.  +  5  lbs.  4f  oz.  =  9  lb?  7  oz 


100  vols.  +  355-8  vols 
222-2  Cc.  +  790-7  Cc.  ' 
*185-2  Gm. +791  Gm. 

4  oz.  213  m.  +  l5oz.  390  m. 
o5  oz.  267  m.  +126  oz.  243  m. 


**  450 
«  1000  Cc. 
=  1000  Cc. 
~  I  pine 
1  gal. 


- *1  13?  oz.  -P  7  Ibq  1 44  oz.  =  C)  |ba  1 2f  oz 

a  ft  BlIe_  flask,  „ 

of  one  minute.  If  Methvl  A+ehni  1C  +  lcl  ln  Z0111  Parts  at  an  interval 
is  developed.  6°nyl  A,coho]  13  Present,  an  odour  of  Methyl  Salicylate 

contains  about  50%  by  volume  of  the  sPirit  so  that  it 

dilution  in  a  test-tube.' add  2  Cc  of  s«/ piA1£°h<+  PIace  5  Cc.  of  this 

wv  0n5  °r'  °.f  P,hoaPhoric  Acid.  AlioVto  stand  "in'  S"”11*111*'  solution 
10%  Oxalic  Acid  solution  and  oiirvn-.r+P;  s.ncl  10  minutes.  Add  1  Cr*  of 

brown.  Then  add  5  Cc.  of  a  diluted  3HIKl  the  liquid  is  a  transparent 
mixing  3  vols.  of  distilled  water  and  1  vof  n?°«e?  £uiPhuric  Acid,  made  by 
freshly  made  Fuchsin-Sulphurous  AHriT-?,V  ^  Sulphuric  Acid.  Add  5  Cc.  of 
minutes.  It  may  have  a  reddish  "r*  solution.  Mix  and  observe  after  10 

*“*  agatast  *  back- 

Dissolve  Fuchsia  0-2  Gm.  in  19m  r+e  Vl  lis 
solution  of  Anhydrous  Sodium  Sulohhe  ^ ^  water,  cool,  and  add  a 

tte^H«°riC  ici™  «  200mCcmand  aUo°J  f atf  a?d  ^  Cc* 
This  test  fni  vwn  e?evn,tlyx.Prepared •  nd  11  t0  Stand  1  hour 

beThenoeS?k“'sc/h-^-1"3< ’  "  WWOh  * ^  0Xidi3ed  t0  ^'^Idehydeta  the 
decnlorSeTSk^of  3  Rea«eM  for  Aldehydes  was  0-025%  of  Fuchsia 
we  have  found  the  Methyl  Salicylate  test  (above,  Mte  distinctive.  * 
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ETHYL  ALCOHOL  TABLE. 

As  employed  in  the  Government  Laboratory. 


Sp.Gr 

.  Wt. 

Vol. 

Sp.Gr. 

Wt. 

Vol. 

Sp.Gr. 

Wt, 

Vol. 

Sp.Gr. 

Wt. 

Vo  I. 

at 

per 

per 

at 

per 

per 

at 

per 

per 

at 

per 

per 

15-5  C.  cent 

.  cent. 

15-5°G 

cent. 

cent. 

15-5°C. 

cent. 

cent. 

15-5°C. 

cent. 

cent. 

0-999 

0-53 

0-66 

0-947 

36-00 

42-95 

0-895 

60-23 

67-92 

0-843 

82-00 

87-09 

0-998 

1-07 

1-34 

0-946 

36-54 

43-54 

0-894 

60-66 

68-33 

0-842 

82-40 

87-4.2 

0-997 

1-61 

2-02 

0-945 

37-07 

44-13 

0-893 

61-09 

68-74 

0-841 

82-80 

87-74 

0-996 

2-17 

2-71 

0-944 

37-60 

44-71 

0-892 

61-52 

69-14 

0-840 

83-20 

88-06 

0-995 

2-73 

3-42 

0-943 

38-12 

45-28 

0-891 

61-95 

69-55 

0-839 

83-60 

88*37 

0-994 

3-31 

4-14 

0-942 

38-64 

45-85 

0-890 

82-38 

69-95 

0-838 

83-99 

88-68 

0-993 

3-90 

4-88 

0-941 

39-15 

46-40 

0-889 

62-81 

70-35 

0-837 

84-39 

88-99 

0-992 

4-51 

5-63 

0-940 

39-65 

46-95 

0-888 

63-24 

70-75 

0-836 

84-78 

89-30 

0-991 

5-13 

6-40 

0-939 

40-15 

47-50 

0-887 

63-67 

71-15 

0-835 

85-17 

89-61 

0-990 

5-76 

7-18 

0-938 

40-65 

48-04 

0-886 

84-10 

71-55 

0-834 

85-56 

89-91 

0-989 

6-41 

7-98 

0-937 

41*15 

48-57 

0-885 

64-53 

71-95 

0-833 

85-95 

90-22 

0-988 

7-08 

8-80 

0-936 

41-64 

49-10 

0-884 

64-96 

72-34 

0-832 

86-34 

90-52 

0-987 

7-76 

9-65 

0-935 

42-13 

49-63 

0-883 

65-39 

72-74 

0-831 

86-73 

90-82 

0-986 

8-46 

10-51 

0-934 

42-62 

50-15 

0-882 

65-SI 

73-13 

0-830 

87-11 

91-11 

0-985 

9-18 

11-40 

0-933 

43-11 

50-87 

0-881 

66-24 

73-52 

0-829 

87-50 

91-40 

0-984 

9-91 

12-29 

0-932 

43-59 

51-18 

0-880 

66-68 

73-91 

0-828 

87-88 

91-69 

0-983 

10-65 

13-20 

0-931 

44-06 

51-68 

0-879 

67-09 

74-30 

0-827 

88-27 

91-98 

0-982 

11-42 

14-13 

0-930 

44-53 

52-18 

0-878 

67-51 

74-68 

0-826 

88-65 

92-26 

0-981 

12-20 

15-08 

0-929 

45-00 

52-67 

0-877 

67-93 

75-06 

0-825 

89-03 

92-55 

0-980 

12-99 

16-04 

0-928 

45-47 

53*16 

0-876 

68-35 

75-44 

0-824 

89-41 

92-83 

0-979 

13-80 

17-02 

0-927 

45-94 

53-65 

0-875 

68-77 

75-82 

0-823 

89-79 

93-11 

0-978 

14-61 

18-00 

0-926 

46-40 

54-14 

0-874 

69-19 

76-19 

0-822 

90-16 

93-38 

0-977 

15-43 

18-99 

0-925 

46-87 

54-62 

0-873 

69-62 

76-57 

0-821 

90-53 

93-65 

0-976 

16-25 

19-98 

0-924 

47-33 

55-10 

0-872 

70-04 

76-94 

0-820 

90-90 

93-92 

0-975 

17-08 

20-97 

0-923 

47*79 

55-58 

0-871 

70-46 

77-32 

0-819 

91-27 

94-19 

0-974 

17-90 

21-96 

0-922 

48-25 

56-05 

0-870 

70-88 

77-69 

0-818 

91-63 

94-45 

0-973 

18-72 

22-94 

0-921 

48-71 

56-52 

0-869 

71-30 

78-06 

0-817 

92-00 

94-71 

0-972 

19-53 

23-91 

0-920 

49-17 

56-99 

0-868 

71-72 

78-43 

0-816 

92-36 

94-97 

0-971 

20-34 

24-85 

0-919 

49-63 

57-48 

0-867 

72-14 

78-80 

0-815 

92-72 

95-22 

0-970 

21-14 

25-83 

0-918 

50-08 

57-92 

0-866 

72-55 

79-17 

0-814 

93-08 

95-47 

0-969 

21-93 

26-77 

0-917 

50-53 

58-38 

0-865 

72-97 

79-53 

0-813 

93-44 

95-72 

0-968 

22-71 

27-69 

0-916 

50-98 

58-83 

0-864 

73-39 

79-39 

0-812 

93-80 

95-97 

0-967 

23-48 

28-69 

0-915 

51-43 

59-29 

0-863 

73-81 

80-25 

0-811 

94-15 

96-21 

0-966 

24-23 

29-48 

0-914 

51-88 

59-74 

0-862 

74-22 

80-61 

0-810 

94-50 

96-45 

0-965 

24-97 

30-34 

0-913 

52-33 

60-19 

0-861 

74-64 

80-97 

0-809 

94-85 

96-69 

0-964 

25-68 

31-18 

0-912 

52-77 

60-63 

0-860 

75-05 

81-32 

0-808 

95-20 

96-93 

0-963 

26-37 

31-99 

0-911 

53-21 

61-07 

0-859 

75-47 

81-68 

0-807 

95-55 

97-16 

0-962 

27-06 

32-79 

0-910 

53-65 

61-51 

0-858 

75-88 

82-03 

0-806 

95-89 

97*39 

0-961 

27-73 

33-56 

0-909 

54-10 

61-95 

0-857 

76-30 

82-38 

0-805 

96-23 

97-62 

0-960 

28-39 

34-33 

0-908 

54-54 

62-39 

0-856 

76-71 

82  73 

0-804 

96-57 

97-84 

0-959 

29-03 

35-06 

0-907 

54-98 

62-83 

0-855 

77-12 

83-08 

0-802 

96-91 

98-06 

0-958 

29-66 

35-79 

0-906 

55-42 

63-26 

0-854 

77-53 

83-42 

0-802 

97-25 

98-28 

0-957 

30-28 

36-50 

0-905 

55-87 

63-70 

0-853 

77-94 

83-77 

0-801 

97-59 

98-49 

0-956 

30-90 

37-20 

0-904 

56-31 

64-13 

0-852 

78-35 

84-11 

0-800 

97-91 

98-70 

0-955 

31-50 

37-89 

0-903 

56-75 

64-56 

0-851 

78-76 

84-44 

0-799 

98-24 

98-93 

0-954 

32-09 

38-57 

0-902 

57-18 

64-98 

0-850 

79-17 

84*78 

0-798 

98-57 

99-12 

0-953 

32-67 

39-22 

0-901 

57-62 

65-41 

0-849 

79-58 

85-12 

0-797 

98-90 

99-82 

0-952 

33-25 

39-87 

0-900 

58-06 

65-83 

0-848 

79-98 

85-46 

0  796 

99-22 

99-52 

0-951 

33-81 

40-50 

0-899 

58-50 

66-25 

0-847 

80-39 

85-80 

0-795 

99-55 

99-72 

0-950 

34-37 

41-13 

0-898 

58-93 

66-67 

0-846 

80-79 

86-12 

0-794 

99-87 

99-92 

0-949 

34-92 

41-74 

0-897 

59-37 

67-08 

0-845 

81-20 

86-44 

0-79359 

lOO'OO 

100-00 

0-948 

35-46 

42-351 

0-896 

59-80 

67-50 

0-844 

81-60 

86-77 

iW&thy!  Alcohol  Poisoning. — Symptoms  differ  from  those  of 
ordinary  spirit  in  the  marked  muscular  weakness  and  defective  cardiac  action 
which  are  followed  by  nausea,  vomiting,  coma  or  delirium  of  a  much  more 
intense  and  persistent  character  than  those  seen,  by  ordinary  intoxication. 

Ethyl  Alcohol  undergoes  complete  combustion  in  the  system,  while  perhaps 
Methyl  is  oxidised  to  Formic  Acid  and  possibly  Formaldehyde — both  more 
or  less  toxic. — L.  i./2O,130. 
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Methylated  Spirit  Drinking.  Suggested  addition  of  i  grain  Tartar 
Emetic  per  ounce  and  a  poison  label. — E.  S.  D.  Hogg,  L.  i./2o,788. 

In  Glasgow  the  bars  close  at  12  noon  on  Saturdays  so  that  the  shipyard 
worker  may  take  home  his  wages,  but  they  reopen  at  5.  The  drinking  dens 
are  crowded.  The  popular  tipple  is  ‘  Biddie,’  a  deadly  mixture  of  wine  and 
methylated  spirit.  The  red  wine  is  bought  at  the  less  reputable  bars  at  nine- 
pence  a  quart  bottle  ;  and  the  methylated  spirit  or  ‘feek,’  as  it  is  known  here, 
is  brought  in  and  mixed  with  the  so-called  wine.  The  result  is  precisely  the 
same  as  that  seen  in  the  New  York  drunkard. 

‘  Red  Biddie  ’  is  a  devil’s  brew  from  a  witch’s  cauldron.  It  makes  the  toper 
not  so  much  drunk  as  doped.  Glasgow  police  officers  state  that  a  man  or  a 
woman  taken  under  the  influence  of  ‘  Red  Biddie  ’  might  lie  unconscious 
for  24  hours,  and  at  the  end  of  that  period,  if  they  take  a  drink  of  water  or 
any  other  liquid  they  immediately  become  drunk  again. 

They  are  like  subjects  under  a  hypnotic  trance.  In  whatever  position  their 
limbs  are  placed  so  they  remain. — R.  E.  Corder,  Daily  Mail. 

Methyl  and  Wood  Alcohols  and  Acetone  are  marKedly  more  toxic  than 
Ethyl  Alcohol.  Deleterious  effects  of  chronic  alcoholism  on  growth. — 
T.  Sollmann,  O.  H.  Schefctler  and  N.  C.  Wetzel,  Jl.  Pharm.  and  Exp. 
Therap.,  Nov.,  1920.  Further  details,  Vol.  /.,  p.  119. 

Aldehyde  tests  (P.G.  VI.).  The  red  colour  of  a  mixture  of  10  Cc.  of 
absolute  alcohol  and  1  Cc.  of  potassium  permanganate  solution  (1  +  999) 
should  not  turn  to  yellow  within  twenty  minutes.  On  adding  to  a  mixture  of 
10  Cc.  of  absolute  alcohol,  10  Cc.  of  water,  and  1  Cc.  of  silver  nitrate  solution 
(1  +  19),  sufficient  solution  of  ammonia  to  redissolve  the  precipitate  at  first 
thrown  out,  and  then  placing  the  mixture  in  the  dark,  no  colouration  or 
opalescence  should  occur  within  12  hours.  The  latter  test  is  modified  in 
respect  of  Alcohol  90%  in  P.G. 

U.S.  IX.  required  that  10  Cc.  with  5  Cc.  of  Liquor  Potass®  (4-5%)  shall 
not  at  once  produce  a  yellow  colour. 


Acetone — Colorimetric  method  for  determining  and  detecting  in  Spirit, 
oased  on  formation  of  Indigo  when  Sodium  Hydroxide  is  added  to  a  mixture 
of  o-Nitrobenzaldehyde  and  Acetone;  can  also  be  used  for  Isopropyl  Alcohol 
after  oxidation  to  Acetone.— C.  A.  Adams,  P.J.  ii./28,604. 

Diethylphthalate  detection  in  Alcoholic  liquids. — per  Y.B.P./25,151 
Amount  oe  Ethylio  Alcohol  by  Volume  in  Various  Liquors. 


Whisky 
Rum 
Gin 

Strong  Liqueurs 
Proof  Spirit 
Brandy  .. 

Port 

White  Wine  (strong) 

Sherry 

Madeira  . . 


O 


j-51—59% 


J 


57% 

43-57% 

20-30% 

23-29% 

16-22% 

16-22% 


White  Wine 
Champagne 
Orange  Wine 
Burgundy 
Hock 
Claret  . . 

Cider 
Strong  Ale  or  Stout 
Beer  and  Porter 


12-14% 
10-13% 
10-12% 
9-12% 
9-12% 
8-12% 
5-  9% 
5-  9% 
2-  5% 


—Hale  White. 


The  above  are  pre-war. 


absolute  Alcohol.  Furfural’o-6  ditto  ^+uCftlC)  f’  T4  per  100’0Q0  of 

hyde  22-5  ditto.— L.  U  /23, 1036  L  (a3  Ethyl  Acetate>  44  ditto,  Aide- 

w 2,o/the rUnarr ■“»-alooholic 
™e, rn|amed  3'38%-G-  =“»*  Mta  HSatth  KeSfKffll 

xtowiSSSJASS  ”a,'5’si3  s', 

per  head  to  27  and  from  1-^2  fror?  .gallons  of  beer  in  1900 

L.  ii./20,52.  1  2aIlons  of  Proof  sPirit  to  0-67.— Prof.  Wild. 
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Some  40  or  50  abstracts  of  Patents  and  references  to  the  production  of 
Alcohol  from  materials  other  than  the  usual  maize,  potatoes,  molasses,  e.g. 
bananas,  apple  juice,  chicory  roots,  peat,  straw,  currants,  oil  cake,  etc.,  were 
found  in  the  J.S.C.L,  between  1893  to  1911.  Sulphite  Cellulose  waste 
products  said  to  be  even  more  productive.  The  principle  involved 
is  the  conversion  of  the  cellulose  into  fermentable  sugars. — Thomas  Tyrer. — 
B.  &  C.D.,  May  26/1 1, 452  ;  L.  ii./io,1924. 

In  the  Classen  Process  for  Alcohol  production  sawdust  is  digested  with 
weak  Sulphurous  Acid  in  an  autoclave  under  90  to  100  lbs  pressure,  yielding 
a  product  containing  25%  of  sugar,  18%  alkali  or  acid-soluble,  and  56% 
insoluble  carbohydrates.  The  solid  Saccharine  residue  is  a  suitable  spirit 
making  material,  but  the  Spirits  Act,  1880,  places  such  restrictions  on  the 
Spirit  industry  as  to  stop  the  progress. 

A  factory  capable  of  treating  200  tons  of  sawdust  per  week  could  turn  out 
between  300,000  and  400.000  gals,  of  proof  spirit  per  annum.  This  would  also 
give  by-products  of  50  tons  acetic  acid,  10  tons  furfurol,  and  2,000  gals,  of 
methyl  alcohol  for  recovery.  The  spirit  produced  is  of  high  quality,  being 
free  from  fusel  oil. — A.  Zimmerman,  C.D.,  Dec.  7/12. 

Synthetic  Alcohol  by  these  stages  :  Calcium  Carbide  Acetylene 

^ — >-  Acetaldehyde  Alcohol.  Possible  commercial  success  in  Switzer¬ 

land,  L.  ii./i7,250.  From  Ethylene  extracted  from  Coal  Gas,  L.  ii./i9,340 
and  L.  i./2o,210. 

Alcohol:  its  use  and  abuse. 

Prof.  W.  E.  Dixon  thought  it  would  be  admitted  that  there  was  a  growing 
world  tendency  towards  temperance.  Alcohol  could  be  regarded  as  a  food, 
in  the  sense  that  it  spared  the  carbohydrates,  fats  and  proteins.  It  has  been 
said  that  Alcohol  is  a  food  surpassing  Starch  and  Sugar  in  alimentary  value, 
since  weight  for  weight  it  contained  more  energy.  It  is  a  luxury  and  an 
expensive  way  of  taking  food,  though  it  had  yet  to  be  proved  that  taken 
in  strict  moderation  it  had  injurious  effects.  It  was  generally  agreed  by 
publicans  that  food  was  the  solution  of  the  problem  of  drunkenness — foreigners, 
including  Jews,  rarely  got  drunk  because  they  ate  while  drinking.  After  8 
years:  trial,  the  Harrison  Narcotic  Law  had  signally  failed,  due,  he  believed, 
to  all  the  consideration  being  centred  on  the  drugs  and  too  little  thought  given 
to  the  nature  of  the  addicts.  “  Alcoholism  ”  should  he  analogous 
with  “  ftfof'uh/n/sm  ”  and  “  Cocainism The  alcoholic  took 
alcohol  because  he  needed  it  to  become  normal  ;  he  was  a  neurotic  and  if 
deprived  of  alcohol  would  take  to  drugs.  Temperance  measures  should  be 
taken  with  great  circumspection.  In  America,  since  Prohibition,  255  deaths 
had  been  reported  from  poisoning  by  Methyl  Alcohol  and  at  least  100  cases 
of  blindness  due  to  Wood  Alcohol.  Numerous  cases  of  eye  injury  reported 
from  Denmark  and  Finland,  due  in  the  former  to  the  purchase  of  substitutes 
owing  to  high  cost  of  brandy,  and  in  the  latter  to  Prohibition.  The  answer 
to  the  Alcohol  question  was  not  Prohibition  but  Education.  Sir  Thomas 
Horder  said  that  whatever  Prohibition  had,  or  had  not,  done  in  America,  it 
had  effected  a  great  improvement  in  shutting  up  the  *  gin  palaces.’  Prof.  H. 
E.  Armstrong  pointed  out  that  Science,  by  ensuring  for  Western  Europe  a 
safe  water  supply,  had  done  much  to  eliminate  the  excessive  use  of  Alcohol. 
Sir  J.  Crichton- Browne  closed  by  quoting  Prof.  Starling  to  the  effect  that  in  a 
society  like  ours  the  abolition  of  alcoholic  beverages  would  be  a  mistake,  and 
if  made  compulsory,  a  national  calamity. — B.M.J.  L/24,341. 

Alcoholism  in  various  social  classes. — H.  M.  Vennon,  L.  ii./24,109. 

Alcoholism  in  relation  to  insanity  and  crime. — B.M.J.  i./24,523. 

An  examination  of  1,300  prostitutes  in  Berlin  before  and  in  the  early  part 
of  the  war,  showed  that  the  proportion  of  Alcohol  consumers  was  considerably 
higher  among  the  healthy  than  among  the  consumptive,  and  that  the  heavier 
the  drinker  the  more  likely  was  pulmonary  tuberculosis  to  be  healed. — B.M.J. 
E.  ii./24,29. 

Methynol,  the  German  synthetic  Alcohol,  it  is  claimed,  can  be  used  for 
beverage  purposes,  as  it  has  a  ‘  kick,’  but  is  not  poisonous  like  Wood  Alcohol. 
Largely  imported  into  U.S.A. — P.J.  i./ 25,637. 

Owing  to  the  consumption  of  improperly  refined  distillates  obtained  from 
crude  sorts  of  fermentations,  ‘  the  Alcohol  question  of  to-day  has  become, 
from  a  medical  standpoint,  even  more  complex  than  it  was  in  the  pre-Pro- 
hibition  period.’  — Jl.  A.M.A.  ii./25,1560. 
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Alcohol  sn  the  hody. 

The  human  body  normally  contains  about  0-003%  of  Alcohol.  Excess  of 
0-01%  indicates  that  Alcohol  has  been  taken  recently.  If  analysis  is  made 
from  2  to  6  hours  after  taking  Alcohol  and  the  result  multiplied  by  the  body- 
weight  it  will  give  approximately  the  total  of  Alcohol  taken.  The  presence 
of  0-4  to  0-5%  represents  a  condition  of  drunkenness  and  means  that  about 
300  Gin.  of  Alcohol  has  been  taken — this  would  be  present  in  about^a  pint  of 
whisky — twice  this  amount  will  cause  death. — Jl.  A.M.A.  ii./ 28,175. 

Laboratory  preparation  of  Absolute  Alcohol.  May  be  obtained  with¬ 
out  distillation  from  ordinary  spirit,  95  to  96%,  as  follows.  Thoroughly 
cleanse  small  pieces  of  sheet  Aluminium  with  pad  of  cotton  and  KOH  solu¬ 
tion  :  then  rub  with  another  pad  moistened  with  HgCl2  solution  :  wash  with  i 
water  and  dry  between  filter  paper.  Immerse  the  activated  Aluminium  in  t 
the  EtOH  to  be  dehydrated.  It  first  evolves  H  and  then  forms  Al(OH)3, 
which  is  precipitated,  and  the  EtOH  becomes  anhydrous.  The  activated  foil  ! 
retains  its  activity  for  a  long  period — if  kept  in  a  flask  with  a  cork  fitted  with 
a  Bunsen  valve.  Test  Alcohol  by  dropping  a  little  on  to  Ca02,  when  no  odour 
of  Acetylene  should  be  perceptible. — per  Y.B.P./27,179. 


Mineralised  Methylated  Spirit-  ( Pyridinised ).  (See  also  Voi.  I.,  p.  120.) 

The  B.M.A.  in  July,  1924,  protested  against  the  use  of  Pyridine  as  denaturant 
as  rendering  the  spirit  unfit  for  surgical  use  with  result  that  the  Board  of  Customs 
and  Excise  permitted  use  of  Industrial  Methylated  Spirit  (i.e.  unpyridinised)  for 
medical  and  surgical  purposes,  other  than  internal  use — under  specific  conditions 
as  described,in  Vol.I.  Older  ref s.  on  this  matter  in  Vol.II.,  18th  Edn.,pp.  25,26. 

Methylated  Spirits  and  Ether  Regulations  (Northern  Ireland), 
1928.  In  force  from  March  1,  1928. 

Methylated  Spirits.  Retailers  to  keep  records  (in  accordance  with 
Schedules  set  out)  of  all  purchases  and  sales.  In  the  case  of  sales  signature 
of  purchaser  and  of  introducer  (if  any)  to  be  affixed,  unless  a  signed  order  has 
been  received,  when  the  words  ‘  Signed  Order '  must  be  entered  with  date  of 
sale,  the  order  endorsed  with  name  of  seller  and  date  of  sale  and  kept  for 
2  years.  When  selling  to  another  retailer  enter  wTords  *  Re-Sale.' 

Methylated  Ether.  Wholesalers  to  keep  records  (in  accordance  with 
Schedule)  of  all  sales  of  Ether  and  preparations,  except  proprietary  medicines 
containing  not  more  than  5%,  and  retailers  authorised  to  sell  such  proprietary 
medicines ;  and  preparations  containing  Ether,  of  formula  sanctioned  by 
Ministry  of  Home  Affairs,  or  on  prescriptions  from  medical  men,  dentists 
t^nar  Kea  J  or  local  dental  treatment  only  ”),  or  veterinary  surgeons  (marked 

b  or  animai  treatment  only  ”),  but  may  not  supply  more  than  once  on  same 
Prescriptions  marked  with  date  of  dispensing  and  kept  for 
rm»  a™!3'5'  a6  ,grante^  sell  Ether  for  manufacturing  or 
May  12  *28.  Eetailers  to  keep  Register  of  all  purchases  and  sales.— C.D., 

Etpfnft  BAUI^fflter*~^3-0-'?COO.C2H.5==  116.096.  The  chief  constituent  of 
si  Wifi  i\/T.  A  colourless  liquid  with  Pine  Apple  odour 

bp.  Or.  0  886  at  15  C.  Miscible  with  Alcohol.  Boiling  pt.  about  120°  C. 

Iso-Amyl  Butyrate. 


CH3.CH2.CH2.COO.CH2.CH2.CH 


=  158144. 


ALCOHOL  ISOPROPYLICUM, 

b y3 fcreatmen t  s toidt ^yfaocarbon  gases,  can  be  deodorisei 
subject  of  a  U.S.  patent!^  Vtui  a  hypochlorite  and  an  oxidising  agent- 

of  Acetone.1  *Vn°p^  is  obtained  by  catalytic  reductioi 

odour  of  the  Iso— beSe  too  hwwB  plan.  b]end  Wltb  Ethyl  Alcohol,  th 
of  solubilities  of  oto«idS4Wi?^S?S,8te?t  Whe-n  Used  aione‘  A  tabil 
C.D.,  Jan.,  m  Vanous  is  given.- 
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.Detection.  Distil  10  Cc.,  e.g.  of  Eau  de  Cologne  with  20  Cc.  of  Potassium 
Bichromate  solution  and  1  Cc.  of  Sulphuric  Acid  in  a  200  Cc.  flask  with  caution 
and  test  for  Acetone  by  the  Nitroprusside  Test.  Industrial  Methylated  Spiriit 
also  gives  the  reaction  but  this  gives  colour  with  Sodium  Nitroprusside  before 
oxidation. — J.  Rae,  P..T.  i./26,631. 

Its  presence  may  also  be  detected  by  the  following  reagent — which  fails  in 
the  case  of  hydrocarbons.  Mercuric  Oxide  (R,ed  or  Yellow)  50  Gm.,  Sulphuric 
Acid  200  Cc.,  Water  1  litre.  A  yellow  precipitate  indicates  Isopropyl  Alcohol 
when  3  drops  of  the  reagent  are  heated  with  a  few  drops  of  the  liquid.  A 
white  precipitate  is  formed  by  Acetone  or  Formaldehyde,  but  none  is  given  by 
Methyl,  Ethyl,  and  Amyl  Alcohol  or  Ether. — P..T.  ii./28,403. 

Our  findings  (1929) :  This  reagent  gives  a  yellow  pp.  with  75  to  100%  Iso¬ 
propyl  Alcohol;  white  pp.  with  50  to  75%  and  no  pp.  with  further  dilutions. 

Physioiogiccsiiy  on  the  internal  animal  economy,  it  is  comparable  with 
acetone.  It  is  oxidised  to  the  latter  in  the  organism.  As  a  dehydrating 
agent  it  equals  absolute  alcohol  and  as  a  preservative  agent  and  disinfectant 
it  is  superior. — H.  C.  Fuller,  Chem.  and  Met.  Engineering,  Sept.17’23. 

No  objection  to  its  use  where  the  quantity  swallowed  does  not  exceed  a 
few  Cc.  at  most.  It  is  not  potable. — P.  H.  Grant,  J.A.M.A.,  ’23,80,1341 ; 
Y.B.P.  ’23,361. 


ALDEHYDUM  FORMICUM. 

Formaldehyde  is  an  important  raw  material  in  the  artificial  silk  industry 
and  in  the  varnish  and  lacquer  trades.  Report  of  the  Department  of  Scientific 
and  Industrial  Research  on  “  The  production  of  Formaldehyde  by  Oxidation 
of  Hydrocarbons  ”  (Chemistry  Research,  Special  Rept.,  No.  1,  H.M.S.O.,  1927 ) 
— C.D.  i./28,382. 

Formalin  as  Preservative . 

The  addition  of  Formaldehyde  to  milk  is  prohibited  by  the  Public  Health 
(Milk  and  Cream)  Regulations  1922,  and  by  the  Public  Health  (Preservatives 
in  Food)  Regulations  1925,  vide  Milk  Analysis,  and  Yol.  I.,  p.  127. 

Determination  of  Formaldehyde — 4  to  4i  Gm.  of  the  solution  (if  about 
40%)  is  accurately  weigheu  into  a  stopjiered  husk  of  150  to  200  Cc.  capacity. 
AboutoOGm.  of  Ammonium  Chloride  infine  powder  are  next  addedandthen  25 
Cc.  of  a  double  Normal  Solution  of  Caustic  Soda, — flask  is  shaken  meanwhile. 
Contents  and  flask  are  allowed  to  cool  down  to  temperature  of  room,  then 
50  Cc.  of  Water,  containing  4  drops  of  1%  Solution  of  Methyl  Orange  are 
added  and  titrated  with  Normal  Sulphuric  Acid.  The  number  of  Cc.  of 
Normal  Soda  used,  multiplied  by  0-06  gives  the  weight  of  Formaldehyde. 
If  the  solution  be  acid  another  portion  is  titrated  with  decinormal  alkali  and 
phenolphthalein  and  the  necessary  correction  made  in  the  amount  of  Soda 
neutralised.  Cf.  also  Estimation  in  Saponaceous  Solutions,  infra. 

XJ.S.X.  Method  of  Estimation  is  as  follows : — 

Transfer  3  Cc.  of  the  solution  of  Formaldehyde  to  a  tared  flask  con¬ 
taining  10  Cc.  of  distilled  water.  Stopper  and  weigh.  Add  50  Cc.  N/l 
NaOH  and  then  50  Cc.  H202  solution  (10  vol.)  previously  neutralised  with 
NaOH.  Heat  cautiously  on  the  water  bath  5  minutes,  shaking  occasionally. 
Allow  to  cool  and  titrate  with  N/l  H2SO.?,  using  Litmus  Solution.  The  TJ.S. 
solution  shows  not  less  than  37%  HCOH,  correction  being  made  for  acid 
if  present.  Each  Cc.  of  N/l  NaOH  =  0-03002  Gm.  H.COH.  Each_Gm. 
of  the  U.S.  Solution  corresponds  to  not  less  than  12'3  Cc.  of  N/l  NaOH. 

P.  G.  V.  Method  depended  on  reaction  between  Formaldehyde  and  Neutral 
Sodium  Sulphite.  The  Bisulphite  compound  is  formed  and  the  Sodium 
Hydrate  liberated  is  titrated  with  N/l  H2SO4  using  Phenolphthalein  as  in¬ 
dicator  : — 

HCOH-f  Na.S  Oa+H20  —H.COH.HSOjNa-f  NaOH. 

C.  H.  Hampshire  and  S.  Eurnival  modified  the  P.G.  process  slightly  as 
follows. — To  50  Cc.  of  freshly  made  Sodium  Sulphite  Solution  (P.G.  used 
12|  Gm.  of  the  crystalline  salt  in  50  Cc.  of  water),  add  a  little  Phenolphthalein 
and  make  solution  colourless  by  carefully  adding  N.  Sulphuric  Acid.  1  Cc. 
of  the  Formaldehyde  is  then  added  and  the  mixture  titrated  at  once  with 
N/l  II2S04  until  the  colour  completely  disappears  1  Cc.  of  Acid  =0-030160 
Gm.  HCOH. 
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Samples  of  Formaldehyde  Solution  of  commerce  had  Sp.  Or.  from  1-08041 

to  1  0886.  H  C0H  weigfct  35-38%  to  87-33%  ;  average  36-56%. 

CH,OH  by  weight  10-16%  to  14-97%  ;  average  13-68%. 

Presen  ce  of  Methyl  Alcohol  prevents  polymerisation  but  renders  the  solution 
liable  to  dutv  on  basis  of  Ethyl  Alcohol. 

P.  G.  VI.  Method  is  as  follows  :  About  1  Gm.  of  solution  accurately  weighed 
is  placed  in  100  Cc.  flask  containing  21  Cc.  of  water  and  21  Cc.  of  normal  KOH. 
After  shaking,  make  up  to  100  Cc.  volume.  10  Cc.  of  the  solution  is  now 
mixed  with  50  Cc.  of  JST/10  Iodine  and  20  Cc.  of  N/lKOH  added.  After  15  » 
minutes,  add  10  Cc.  of  dilute  Sulphuric  Acid. 

For  every  0-1  Gm.  of  Formaldehyde  solution,  at  least  23-3  Cc.  of  N/10  Iodine » 
is  required,  so  that  for  the  saturation  of  the  excess  Iodine  at  most  26-7  Cc.  of  f 
JST/10  Sodium  Thiosulphate  are  necessary.  This  represents  a  content  of  at: 
least  35%  Formaldehyde  (1  Cc.  of  N/ 10  Iodine  0-001501  Gm.  of  Formalde-  ■ 
hyde,  using  Starch  as  indicator). 

P.G.V.  Method  gives  good  results,  but  the  end-point  is  not  very  sharp. 
1%  Thymolphthalein  or  Plienolphthalein  in  solution,  saturated  with  NaCli 
gives  better  end-point. — per  Y.B.P./ 26,174. 

Formaldehyde  Tablets.  A  colorimetric  method  of  estimating  Formalde¬ 
hyde  and  para-Formaldehyde  in  tablets,  using  Schiffs  reagent.  The  results  s 
obtained  from  commercial  samples  varied  from  0-021  Gm.  to  0-002  Gm.  ini 
commercial  Formaldehyde  and  Menthol  tablets  weighing  0-791  and  0-69  Gm. 
respectively.  An  average  content  appears  to  be  about  0-01  Gm. — N.  Evers  and  l 
C.  M.  Caines,  B.P.  Conf.,  1921 ;  P.J.  i./2i,499. 

Poisoning  from  taking  300  Gm.  of  40%  Formaldehyde.  Death  in  6  hours. 
—P.J.  i./24,555. 

Meat  Products.  Detection  of  Formaldehyde.  Direct  application  of 
H2S04  4-  Fe  or  Voienet’s  Sodium  Nitrite  reagent  gives  characteristic  violet 
reaction  in  presence  of  only  a  trace  of  Formaldehyde. — per  Y.B.P./25,153. 

Systematic  testsf or  detection  of  Aldehyde. — E.  C.  Crocker,  per  Y.B.P/26,168. . 

Formaldehyde  as  food  preservative — source  of  danger — S.  Back,  P.J. 
ii./24,289,308. 

Production  of  Formaldehyde  by  intestinal  bacteria-  • 
Schry  ver’s  Test  the  most  delicate  and  reliable;  to  10  Cc.  of  suspected  solution  add  1 
2  Cc._  1  %  solution  of  Phenylhydrazine  Hydrochloride,  then  1  Cc.  5%  Potassium  1 
Ferncyanide  solution,  and  then  2  Cc.  of  concentrated  Hydrochloric  Acid — a  i 
pmk  colour  appears  if  Formaldehyde  is  present  (this  colour  soon  fades,  but : 
is  brought,  back,  and  intensified,  by  hydrogen  peroxide).  Table  showing ; 
results t of  tes^s  applied  to  various  organisms.  Test  should  be  of  considerable 
vaiue  in  classification  and  identification  of  bacteria. — B.  H.  Shaw,  B.M.J. 
i./24,461. 

Histological  use  of  Formaldehyde  as  preservative. — B.C.A./28,A1152. 


ALKALOID AL  NOTES. 

may  fohibit  the  action  of  another  which  normally  produces  a 
denmteaetton  in  an  animal,  hence  (1)  the  rates  of  adsorption  differ,  (2)  a  drug 1 

bv  a  mother  Cd  rucf a  c^a];n.actio^’  on  the  site  of  this  action,  it  is  replaced  i 
with  ?«  h/nn  )0mt  13  P;u>,^e,0^  the  fact  that  when  alkaloids  combine 

can  iS  reSr feVhv  th?  'T  they  do  so  very  loosely ,  since  all  the  alkaloids 

mt!are' m  *****  ~ 

be^plaine^bv  the^nhihifixrA^nn+f^  tdfat  drug1hZperseasitiveness  in  man  may 
tive  influences^ which S  of  normal  blood  serum,  and  the  augmen¬ 

ts  sUmrdathig'a^Hon8^ oTotlie/ drugsU^SitSerence^s GXCrt  03 
of  some  persons  towards  Quinine,  Veronal  bS  A  a1  +-the  Jdl0Syncrasy 

VoK  zlivT°  ,?2l.aUd  ta’Jbits— W-  8.  ™->  ieeuweIXp hf  SdSp“he“ 
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ALOES. 

Extract  Content  in  Aloes. 

Average  content  water-soluble  in  Barbados  Aloe3  was  60%,  and  in  Soco- 
trine  Aloes  45%  approx. 

B.P.  ’14  requires  loss  on  drying  not  more  than  10%. 

Amiiraquinone  derivatives  oilier  tnan  Aloe-Emodin,  Investigation  to 
determine  presence  of.  The  results  were  negative.  Aloe-Emodin  was  ex¬ 
tracted  by  Petroleum  Ether  after  distilling  off  an  Essential  Oil  with  steam. 
Both  Cinnamic  and  p-Coumaric  Acids  were  also  obtained  from  the  Aloes. — 
F.  Tutin  and  W.  J.  S.  Naunton,  P.J.  ii./i3,836. 

Characters  and  Tests  of  Aloisa. 

0-01  Gm.  dissolved  in  5  Cc.  Water,  1  drop  of  Copper  Sulphate  Solution 
added  and  the  mixture  warmed,  a  red  colour  is  produced — too  much  Copper 
spoils  the  colour. 

The  dry  substance  gives  red  colour  with  strong  HHO*s  but  Aloin  from  Cape 
Aloes  gives  green.  An  aqueous  solution  shaken  with  Ether  and  the  Ether 
layer  separated  and  shaken  with  a  little  Caustic  Potash,  the  latter  becomes 
red  —due  to  the  small  quantity  of  Oxymethyianthraquinone  present  in  Aloin. — 
P.J.  ii./io,235. 


AMMONIUM. 

Ammonii  Carbonas.  On  page  145  of  Vol.  I.  data  are  provided  of  Self  and 
Corfleld’s  work  conveying  that  a  1  in  8  solution  was  found  to  be  stable.  Experi¬ 
ments  in  the  author’s  laboratory  during  1929  showed  that  a  1  in  6  solution, 
which  is  commonly  employed  for  dispensing,  retained  its  Ammonia  content 
for  3  months. 

Ammonii  Sulphocyaaidnm.  Syn.  AMMONII  R/EODANIDUM. — NH4 
CNS  =  76-112.  White  crystals  soluble  in  Water  and  Alcohol.  Reagent  in 
toxicology  to  separate  Arsenic,  Antimony,  Mercury,  etc.. 

Recovery  after  taking  30  Gm.  of  pure  Ammonium  Sulphocyanide  in  200 
Cc.  of  Water. — P.J..  i./i2,10. 

Hydrazine.  Syn.  Diamide  (HH2)2.=  32-048.  In  the  basic  condition 
this  body  is  not  stable,  but  the  Sulphate  (bTH2)2.H2S04  is  a  well  defined  stable 
salt, — white  crystals  soluble  in  hot  water.  It  is  a  useful  reducing  agent, 
e.g.,  in  making  Colloidal  Metal  Hydrosols.  It  has  antiseptic  properties, 
e.g.  it  will  destroy  fungi,  etc. 

Photographic  use. — Caldwell  discovered  that  the  inclusion  of  the  salts  of 
Hydrazine,  or  Hydroxylamine,  in  the  emulsion  renders  a  plate  practically 
proof  against  over  exposure  or  reversal.  Plates  or  papers  treated  with  the 
Hydrazine  Salts  may  also  be  printed  right  out  and  toned  like  ordinary  P.O.P.,  or 
partly  printed  and  the  operation  completed  by  development. 


AMYGDALA  AMARA  vel  DULCIS. 

Oleum  Amygdalae. 

With  regard  to  the  results  with  Bieber’s  Test  for  adulterants  B.P.  T4  : — 
Apricot  Kernel  Oil  gives  a  deep  salmon  red  or  peach  blossom  colour, 
changing  to  dark  orange. 

Peace  Kernel  Oil  gives  similar  colors,  but  fainter  and  only  after  some 
time. 


OLEUM  AMYGDALA  ESSENTIALE. 

In  America,  Benzaldehyde  is  largely  substituted  for  Oil  of  Bitter  Almonds. 
Frequently  Hydrocyanic  Acid  in  sufficient  quantity  is  added  to  meet  the 
requirements  of  the  trade  or  the  IJ.S.P.  Sp.  Gr.  should  not  be  lower  than 
1-045  to  1-07  at  15°  C. ;  e.g.,  a  sample  gave  gravity  1-075  containing  6-44% 
HCN.  A  pure  oil  requires  1  to  2  parts  of  70%  alcohol  for  solution.  As  to 
chlorinated  compounds  :  It  is  possible  to  produce  Benzaldehyde  showing 
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However,  the  presence  of  chlorine  is  stron 


absence  of  chlorine  compounds. 

m^cation^of  sul^titution.  tQ  1<06  at  25°  C.  Nitrobenzene  is  tested  fo 

bv  addin'7  10  drops  of  the  oil  to  5  Cc.  of  alcohol,  then  adding  zinc  dust  anc 
2  Cc.  of  acetic  acid  and  boiling  the  mixture  for  10  seconds.  No  odour  a 
phenyl-iso-cyanide  should  develop  after  rendering  strongly  alkaline  wit. 
Liquor  Potassse  on  ad dition  of  a  few  drops  of  Chloroform  and  heating.  Benz 
aldehyde  is  assayed  by  means  of  Phenylhydrazine. 

An  oil  adulterated  with  2-5%  Benzyl  Benzoate  has  been  recorded.— Y.B.E 


'  Benz  aldehyde. — Liable  to  spontaneous  ignition  if  badly  packed,  e.g.i 
in  leaky  tins  surrounded  with  wood  shavings,  or  on  filter  paper. — Y.B.E 


1022,54,55.  .  .  ,  _  , 

A  British  patent  described  its  preparation  by  passing  commercial  Toluenn 
and  air  over  a  catalyst  at  high  temperatures  (300 — 700°  C.).  A  mixtur: 
of  metallic  oxides,  e.g..  Copper,  Molybdenum,  Uranium,  etc.,  is  employed  aa 
catalyst. — P.R.,  '24,5?. 


AQUA  LAUBOCERASI 

It  has  been  held  that  the  method  of  preparation  in  the  Fr.  Cx.  is  impracr 
ticable.  The  Fr.  Cx,  assumes  a  content  of  0T2  to  0-16%  HCN  in  the  leaves1': 
They  never  yield  0-10%.  The  previous  Fr.  Cx.  formula  was  only  |  thb 
strength,  viz.,  0-05%.  If  the  leaves  are  well  crushed  or  disintegrated,  no 
used  entire  or  merely  cut,  the  content  of  HCN  in  the  water  may  be  1*5  to  1- 
per  1,000. 

The  bright  green  young  Prunus  Laurocerasus  leaves  were  found  to  yield 
from  two  to  four  times  the  amount  of  Hydrocyanic  Acid  given  by  the  older 
and  more  leathery  brown  leaves  of  cherry  laurel.  Adequate  manuring  causee 
increase  in  the  amount  of  Hydrocyanic  Acid  contained. — D.  H.  Wester: 
P.J.  i./o4,643. 

Test  to  distinguish  Artificial  Aqua  Laurocerasi  (made  from  Ben: 
zaldehyde,  Hydrocyanic  Acid  and  Water)  from  the  genuine.  Add  a  fev 
drops  of  Congo  Red  solution  to  a  few  Cc.  Bright  red  colour  with  th 
genuine,  bluish  or  violet  tint  with  artificial ;  Benzaldehyde  owing  to  trace 
of  Benzoic  Acid  acts  on  the  Congo  Red  like  an  acid. — P.J.  ii./io,438. 


AMYL  ALCOHOL  4  A.PJ 

Fasts. — 10  Cc.  should  leave  no  residue  on  evaporation. 

for  Furfurol  :  Not  more  than  a  pale  yellow  or  reddish  brown  should 
be  produced  on  snaking  with  equal  volume  of  Sulphuric  Acid. 

Miscibility  10  Cc.  should  mix  completely  with  10  Cc  of  Hydrochloric 
Acid,  Sp.  Gr.  1‘1  i ;  the  addition  of  1*5  Cc.  of  water  should  produce  a  peri 
manent  turbidity. 

^Pp"rity 2  Cc.  with  10  Cc.  of  water  and  10  Cc.  of  Sulphuric  Acid 

show  a,ny  Iayer  after  centrifugalising  in  a  graduated  Gerber 
milk  tube  several  minutes. 


AMYL  NHRIS. 

Yield1 nni  8  5%  soll]t3ori  in  alcohol  should 

yield  not  less  than  7-9  times  its  volume  of  nitric  oxide  B.P.  ’14. 

73 f stand^;d  w  readily  attainable ,  but  it  is  im 

wMs tvsina'  Zmntf  HZJf'fl*  °f  OM  mUvwry  from  one  experiment  to  anoihe 

me  believe Jfi  mme  ^Jeshly  mad(i)  Alcoholic  Solution.  This 

nitrometer  etc  ^Aot  wf^lZTT  0J  wor^l{—the  amount  of  shairing  in  th: 
nitiometer,  etc.  Actual  fibres,  for  example,  m  one  set  of  experiments  wer 

tin  in  t,K  «»«*«  direction 


o-l  Cc  of  Ammiirin" <&!u«X,Y' 1  UiSUi-  1  «•»  &  Cc.  shaken  witl 

aCid7 Oh  exSiinn  water— the  water  must  not  b< 

less  than  this." '  Amyl  Nitrite  by  the  test  showed  considerably 

turbid  on  cooUngtoj  O^C!.  (Ibsen ce  o/water)?  P’  JaP'  must  not  becom' 
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P.  Helv.  and  P.G.VI.  give  test  for  Valerianic  Aldehyde  in. — 1  Cc.  warmed 
with  3  Cc.  of  a  mixture  of  equal  parts  of  Alcohol  and  Silver  Nitrate  and  a  few 
drops  of  Ammonia :  must  not  blacken. 

Amyl  Nitrate.  C5H11NOS  =  133  096. 

Colourless  liquid,  Sp.  Gr.  0-999.  Not  used  to  any  extent  in  medicine. 
Amyl  Acetate.  Vyn.  Iso- Amyl  Acetate, — CsHii.CH,COO  =  130-112. 

Pear  Essence. — Made  by  action  of  glacial  acetic  acid  on  amylic  alcohol  in 
presence  of  a  little  sulphuric  acid.  Colourless  Liquid.  Miscible  with  alcohol 
and  ether.  Sp.  Gr.  0-876.  B.Pt.  about  138°  C.  Is  used  to  dissolve  resins  in 
varnish  making  and  in  preparation  of  Collodions. 

Commercial  Amyl  Acetate  contains  some  of  the  other  isomerides.  As 
3  isomers  of  Amyl  Alcohol  exist  the  acetate  will  vary  ^considerably  in  different 
preparations.  The  iso-amyl  form  is  generally  present  in  dominant  amount. 


ANTIMONIUM. 

Sb  =  121-77. 

Antimony  in  pharmacy  and  chemistry.  History  and  occurrence.  Alloys 
for  anti-friction  surfaces — Babbitt’s,  Magnolia,  etc.  Also  type-founding 
alloys.  Antimony  Tartrate  of  great  value  in  schistosoma  infection  (c/.  our 
Vol.  I.,  p.  162). — G.  M.  Dyson,  P.J.  ii./28,397,520,596. 

Antimony  Poisoning  from  drinking  lemonade  (made  with  ‘fruit 
crystals  ’)  prepared  in  glazed  enamel  buckets. — L.  i./28,204,337. 

Fur  Dermatitis  found  to  be  due  to  presence  of  Antimony,  1  in  1000  of 
the  fur  (discovered  by  placing  tadpoles  in  water  with  pieces  of  fur).  Sweat 
promotes  process  of  dissociation  of  the  unstable  aniline  dye  compounds  with 
Antimony,  and  Sodium  Chloride  may  provide  the  Antimony  Chloride,  giving 
rise  to  dermatitis. 

Bandrowski’s  Base  and  similar  Quinone  bodies  arise  from  the  use  of  Para- 
and  Meta-phenylenediamine  and  oxidation.  Tartar  Emetic  is  a  well-known 
mordant. — J.  Wilson  Dougal,  P.J.  i./28,215. 

Toxicology  of  Antimony.  1  of  Antimony  Tartrate  in  50,000  might  be 
tolerated  by  a  tadpole,  but  2  out  of  2  tadpoles  died  in  a  1  in  5000  solution 
in  34  hours.  A  solution  of  1  in  1000  painted  on  the  skin  produced  rash  in 
24  hours. — J.  Wilson  Dougal,  P.J.  i./28,215,225 ;  C-D.  i./28,354. 

Determination  of  Antimony  in  fseces,  etc. — The  specimen  is  extracted  with 
hot  dilute  Hydrochloric  Acid,  the  filtrate  saturated  with  HaS  and  heated, 
the  ppt.  is  collected,  washed  and  dried,  evaporated  with  fuming  HNO*  and 
weighed  as  Sb204, 

Antimony  Ores.  In  the  assay  of  crude  Antimony  it  was  observed 
that  the  Antimony  slightly  exceeded  in  amount  that  required  by  formula 
Sb2Sa.  Deficiency  of  Sulphur  probably  owing  to  presence  of  Oxide. — 
P.J.  i./i3,337. 

Antimony  and  Bismuth  detection  in  Biological  Liquids. 

The  reagent  used  is  1  Gm.  Antipyrin,  2  Gm.  of  Potassium  Iodide,  in  30  Cc. 
if  water.  Biological  fluids  are  evaporated  and  ignited,  and  the  residue  dis¬ 
solved  in  Hydrochloric  Acid  and  the  reagent  added ;  0-025  mgm.  Antimony 
ian  be  detected,  while  Bismuth  under  similar  conditions  gives  a  brick-red 
precipitate. — J.C.S.,  A.  ii./23,587. 

Antimonii  Chloridum,  SbCl3=228-141. 

In  colourless  crystals.  It  is  very  corrosive  and  hygroscopic,  hence  Butter 
of  Antimony  used  in  veterinary  practice  is  usually  liquid ;  on  addition  to 
water,  it  decomposes  into  free  hydrochloric  acid  and  basic  antimony  oxy¬ 
chloride,  powder  of  Algaroth  ;  but  is  soluble  in  alcohol  and  carbon  bisulphide, 
Liquor  Antimonii  Chloric!!.  B.P.  1885. 

A  caustic  liquid  of  reddish  colour  (due  to  iron  as  impurity)  Sp  Gr.  1-47, 

^ntimoninm  Sulphuratum  (J5.P.’  14) 

Estimation  process.  Oxidation  with  Sodium  Peroxide,  reduction  and  ulti¬ 
mate  titration  with  Standard  Iodine  Solution.  The  antimony  content  should 
never  be  less  than  30%. — P.J,  U./q9,143, 

Vol.  II.  E. 
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ORGANIC  ANTIMONY  COMPOUNDS. 

Antimony  Analogue  of  ArsenobenzoJ.  Prof-  G-  T-  Morgan  made  a  body 

giving  data  corresponding  with  the  formula  -8b 'fif’i .fl  kj ; 

— the  Antimony  in  this  is  in  the  same  position  as  the  Arsenic  m  Ar^enobenzol 
See  also  Von  Heyden’s  D.R.  Patents  259,87.5:  261,852.  ....  +* 

v- Amino-phenv!~Stibinic  Acid — the  Sodium  Salt  of  which  is  the 
Antimony  Analogue  of  Atoxyl  is  patented.  Von  Heyden,  D.R.P.,  254,421. 

J  The^anaiogue  of  Arsacetin  is  Stibenyl,  see  Vol.  I.,  p.  168. 

For  further  on  Organic  Antimony  Compounds,  see  Vol.  I.,  19th  Edn.,p.  161. 
et  seq.,  and  Prof.  G.  T.  Morgan’s  ‘ Organic  Compounds  of  Arsenic  and 
Antimony ’  {Longmans). 


ARGENTUM. 


Argentum  Purum  Praecipitatmn 

Manufacture, — Dissolve  Silver  Nitrate  1  in  Water  10  and  add  Sodium 
Carbonate  2  in  Water  6  and  Glucose  4,  in  Water  4.  Boil  gently  (or  the  metal 
will  become  granular  and  will  not  powder)  until  the  black  precipitate  at  first 
formed  turns  light  grey,  then  wash  with  boiling  water  and  dry* 

Uses. — Has  been  given  internally  in  gastric  ulcer  and  ulceration  of  the 
caecum. — B.M.J.  i./n,1313 ;  ii./n,904. 

Argentic  Hair  Dye  (Black  or  Brown). 

No.  1  Solution. — Silver  Nitrate  1,  Distilled  Water  to  12. 

No.  2  Solution. — Sulphurated  Potash  1,  Distilled  Water  to  8.  After  wash¬ 
ing  and  drying  the  hair,  the  solutions  to  be  applied  separately,  in  above  order 
and  after  2  minutes  the  hair  well  washed  with  soft  water.  This  dyes  brownish 
black  with  one  application,  but  lighter  shades  may  be  obtained  by  using  a 
weaker  strength  of  No.  1  solution,  which  should  not  be  allowed  to  touch 
the  skin. 


Pyrogallol  Hair  Dye  (Black). 

No  1  Solution.— Pyrogaliic  Acid  1,  Alcohol  (90%)  8,  Distilled  Water  40. 
Apply  before  No.  2. 

No.  2  Solution.— Silver  Nitrate  1,  Strong  Solution  of  Ammonia  1,  Dis¬ 
tilled  Water  to  8.  Use  as  last. 

This  dyes  grey  hair  jet  black  with  one  application. 

Various  other  formulae  for  “  Silver  Hair  Dves  ” — modifications  of 
the  above,  «.g.,  using  a  small  addition  of  Sodium  Meta-bisulphite  in  the  No.  1 
solution  have  been  tried  producing  analogous  result,  but  the  difficulty  about 
these  preparations  is  that  they  simultaneously  stain  the  skin. 

Copper  Pyro  Hair  Dyes  (Odourless). 

BlOHTBRoWN.-^uprfc  Chloride  (CuCla  +  2H20)  and  Pyrogallol  of  each  1 
Water  100. 

Dark  BROWN.-Cupric  Chloride  1,  Ferric  Chloride  0’5,  Pyrogallol  D5, 
Water  100.  0  ’ 

Black  — Cupric  Chloride  0*6,  Ferric  Chloride  2,  Pyrogallol  2„  Water  100. 
This  produces  a  fairly  natural  tint.  ” 


lion  Tannate  Hair  Dye.  Stated  to  be  non-iniurious  ( black )  A  ftp 

tW&EiJis  SiM  siz™ A" = 

120  7S,  M^wyXL.  Amld01  80  graias-  Sodium  Su‘Phib 

This  formula  we  found  the  best  black  dye  that  will  not  stain  the  skin  Thi 
co. our  develops  gradually,  the  excess  of  the  solution  dabbed  on  can  be  sliehth 

colour 

State,  at col™taS  0°  the  side  of  the  bottle.  It  t 
The  chemistry  of  hair  dyes.— H.  S.  Redgrove,  C.D.  ii./*8,760. 
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ARSENIUM. 

The  history  of  Arsenic. — B.M.J.  i./24,1149. 

Arsenic  Eating. — 20  grains  of  coarse  powdered  arsenic  consumed  daily 
in  an  arsenic  factory.  Wishing  to  give  it  up,  the  man  promptly  had  severe 
gastric  pain  and  diarrhoea,  collapsed  and  died. — B.M.J.  ii./o9,1803. 

Poisoning  in  China  from  eating  a  large  piece  of  native  Arsenic.  Recovery 
under  lavage  with  diluted  Condy’3  Fluid,  but  subsequently  evacuations  were 
almost  all  dark  blood.  Haemorrhage  into  the  intestinal  canal  about  region 
of  the  duodenum  diagnosed.  Death. — L.  ii./io,1138. 

Toleration  of  Arsenic.  Gradual  increase  in  dose  to  1|  grain. — L.  i./i4,236. 

Arsenious  Oxide  in  Neutral  and  alkaline  solutions. — W.  H.  Millar,  P.J. 
i728,214 ;  C.D.  i./ 28,352. 

ilHammond’s  Vermin  Remedy  contains  a  large  proportion  of  Arsenic. 
13 Arsenical  Fly-papers,  All  ( Sale  of) s 

N.B. — EjPoisons  by  Order  in  Council,  Feb.  26,  1925.  The  Poisons  Schedule 
now  specifies  ‘  Arsenic  and  all  Preparations  as  U0]  while  previously  the  instruc¬ 
tions  were  | ^Arsenic  and  its  Medicinal  preparations.: 

For  previous  conditions  of  sale  and  the  Seddon  case,  see  Vol.  I.  Edn.  XVII. 
Arsenic  in  Carpets.  Poisoning  by,  in  Germany. 

Though  the  use  of  Arsenic  as  a  carpet  dye  in  Germany  is  illegal,  poisoning 
from  it  is  not  rare.  Patients  complained  of  chronic  diarrhoea,  which  ceased 
on  leaving  their  homes,  to  recur  on  returning.  The  Arsenic  probably  reached 
the  system  by  inhalation.  In  two  women  who  suffered  from  anorexia,  lassi¬ 
tude  and  tendency  to  diarrhoea,  the  blood  counts  are  stated  to  have  been 
typical  of  pernicious  anaemia. — B.M.J.  ii./i2,1570. 

Arsenical  Poisoning  from  Apples,  it  is  said,  has  occurred  in  consequence 
of  incrustations  from  fruit  sprays,  e.g.,  Bordeaux  Mixture  and  Paris  Green. 

Of  39  samples  of  Jonathan,  King  David  and  Newtown  apples  only  five  were 
found  free  from  Arsenic,  and  eleven  contained  more  than  the  statutory  limit, 
and  it  was  found  in  the  flesh  of  the  fruit  to  the  extent  of  about  3  %  of  that 
on  the  peel.  Even  scrubbing  was  found  to  leave  appreciable  amounts  of 
Arsenic  on  the  fruit. — B.M.J.  i./26,297. 

Examination  of  43  samples  of  Canadian  apples  for  Arsenic  showed  one- 
sixth  contained  less  than  1/10,000  grain  per  lb.,  and  one-third  contained 
1/10,000  to  1/190  grain  per  lb.  It  would  be  necessary  to  eat  3  lbs.  of  raw 
apples  at  a  time  to  ingest  the  minimal  medicinal  dose  of  Arsenic. — L.  ii./ 26,81. 
See  also  Analyst  ’26,132,291. 

Arsenic  in  Cocoa  l/40th  grain  per  lb. — traced  to  Potassium  Carbonate 
used  to  render  the  cocoa  soluble. — B.M.J.  ii./22,1273. 

Arsenic  in  shell-fish. — L.  ii./ 26,1229. 

Industrial  Arsenical  Preparations  (Dangers  from  the  use  of).  The 
Poisons  and  Pharmacy  Act  1908  removed  many  restrictions  with  regard  to 
the  sale  of  arsenical  preparations.  As  a  result  of  increased  facilities  of  sale, 
the  public  has  been  exposed  to  increased  dangers.  Liquid  weed  killers  are 
often  strong  solutions  of  Sodium  Arsenite,  and  may  contain  14%  to  40% 
&rsenious  Oxide.  This  is  usually  coloured,  but  there  is  apparently  no  legal 
requirement  to  colour  the  liquid  preparations. 

Arsenical  Wood  Preservatives  contain  Sodium  Arsenite,  not  coloured. 
Lead  Arsenate  is  used  much  for  fruit-tree  spraying,  as  is  also  Calcium  Arsenite. 
Paris  Green,  Syn.  Schweinfurth  Green,  Emerald  Green,  Mitis  Green  or  French 
Green,  i.e„  Copper  Aceto-arsenite,  is  also  used.  The  sale  of  arsenical  prepara¬ 
tions  should  be  limited  to  registered  pharmacists  and  to  persons  who  obtain 
a  licence  for  the  possession  of  same. — Sir  W.  H.  Willcox,  B.M.J.  ii./22,371. 

The  solid  form  of  weed  killer  is  commonly  a  fine  powder,  usually  coloured, 
e.g.  the  ‘  Eureka  ’  Weed  Killer  mentioned  in  the  Greenwood  case.  A 
sample  was  found  to  contain  60%  Arsenioun  Oxide  colored  with  Phenolph- 
thalein.  Accidental  poisoning  due  to  liquid  weed  killer  occurred  in  Sussex 
in  1919,  when  a  sack  of  sugar  absorbed  a  quantity  of  liquid  weed  killer  from 
a  leaking  tin  placed  beside  it  in  transit  in  a  rail  carriage.  In  May,  1921,  an 
inquest  was  held  on  a  woman  named  Hanktelow  at  Beckenham.  The  source 
of  the  Arsenic  appeared  to  be  ‘  Eureka  ’  Weed  Killer.  The  action  of  Arsenic 
is  that  of  a  protoplasmic  poison.  An  account  of  180  grains  of  White  Arsenic 
( see  B.M.J.  Feb.  5th,  1921)  taken  in  mistake  for  Magnesia.  Patient  recovered 
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sheep  dipped,  in  Arsenical  bath,  the  layer  next  the  skin  was  found  quite  dry, 
whereas  with  a  Sulphur  dip  the  Sulphur  particles  were  deposited  on  the  skin. 
— A.  McCutcheon,  P.J.  i./26,109.  .  . 

Moaophenyldichlorarsine,  Syn.  “Lewisite,”  a  slow-poisonmg  gas 
In  the  form  of  a  thick  brownish  liquid,  absolutely  odorless  and  not  lachrymal. 
Inhalation  causes  death  either  from  burned  lungs  or  pneumonia.  While 
conducting  experiments  at  the  Imperial  College  of  Science  and  Technology, 
S.  Kensington,  as  to  the  value  of  the  gas  as  an  insecticide,  Prof.  H.  Maxwell- 
Lefroy  was  almost  overpowered  by  the  fumes  before  he  was  aware  of  it — he 
thought  he  was  safe  because  it  had  no  ill  effect  on  the  flies  with  which  he  was 
experimenting.  “  If  it  were  dropped  on  London,  people  would  walk  about 
while  it  was  actually  being  inhaled  and  be  unaware  of  it.” — Evening  News, 
March  31st,  1925. 

When  Arsenic  is  injected  intpavenousfyy  only  about  40%  of  the 
Arsenic  administered  is  excreted  by  the  faeces  and  urine  by  dogs  and  rabbits, 
and  of  this  the  major  portion  is  introduced  to  the  faeces  by  the  bile.  A  large 
amount  migrates  to  the  lungs,  suggesting  an  expiratory  channel  of  excretion. 
— -F.  M.  R,.  Bulmer,  Jl.  Ph.  and  Exp.  Ther.,  Vol.  XXI.  ’23,301. 

An  inquiry  of  the  Swedish  Commission  into  chronic  arsenical  poisoning 
showed  that  normal  urine  might  contain  quantities  of  Arsenic  hitherto  asso¬ 
ciated  only  with  chronic  arsenical  poisoning.  The  amounts  present  in  the 
urine  of  persons  on  known  diets  varied  from  0-0  up  to  0-58  mg.  per  litre.  In¬ 
crease  in  secretion  of  Arsenic  traceable  to  eating  of  fish  (especially  plaice) 
which  might  contain  upwards  of  3  parts  per  million,  the  Arsenic  appearing 
in  the  urine  within  24  hours. — B.M.J.  ii./24,932. 

Detection  of  Arsenic  in  Drugs. — The  Pharmacopoeia  Committee  of 
the  General  Medical  Council  recommended  the  following  method  : — 

A  solution  of  4  Gm.  of  the  drug  is  to  be  prepared  as  described  in  a  series  of 
special  notes,  and  is  to  be  diluted  with  water  to  a  volume  of  25  Cc.  This 
solution  is  to  be  placed  in  a  test  tube  of  about  three-quarters  of  an  inch 
(about  2  Cm.)  in  diameter  and  7  inches  to  8  inches  (18  to  20  Cm.)  in  length. 
Fragments  of  granulated  zinc  are  to  be  put  into  the  test  tube  until 
they  reach  to  about  two-thirds  of  the  height  of  the  liquid.  Immediately 
cittGi  adding  the  zinc  a  small  plus  of  cotton-wool  m  to  lift  olaopri  in  f.hp  -f-.pGf. 
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5  mm.,  open  at  both  ends,  the  lower  end  drawn  out  with  small  hole  about  1  cm. 
from  end  at  constriction.  2This  arrangement  allows  condensed  water  to  drip 
back  into  bottle  while  providing  free  upward  passage  for  the  gas.  Roll  of 
lead  paper  10  Cm.  long  prepared  with  10%  solution  of  lead  acetate  and  sub¬ 
sequently  dried  and  pushed  into  tube  so  that  upper  end  is  2  cm.  froin  top 
of  tube.  Cap  of  mercuric  chloride  soaked  filter  paper  (5-5  cm.  in  diam.) 
It3  over  top  in  ordinary  manner.  The  hydrochloric  acid  used  should  contain  a 
3mall  percentage  of  stannous  chloride  to  assist  in  gas  evolution  and  to  reduce 
arsenic  to  the  “  ous  ”  state.  Also  to  make  results  comparable  with  the  stan¬ 
dard,  which  is  arsenious  anhydride  in  hydrochloric  solution,  strength  1  Cc.=> 
D-00001  Grin.  Stannous  chloride  is  made  by  diluting  the  B.P.  (1898)  solution 
with  equal  volume  of  hydrochloric  acid  and  boiling  to  eliminate  arsenic  com¬ 
pletely.  Filter  and  make  up  to  original  strength.  One  per  cent,  of  this  is 
added  to  the  strong  hydrochloric  acid  employed  in  the  tests.  Use  10  Cc. 
of  the  acid  (containing  1%  stannous  chloride  solution),  50  Cc.  wafer  and  10 
G-m.  zinc.  s50th  milligram  of  arsenium  calculated  as  arsenious  oxide  gives 
iisbinct  yellow  stain,  i.e.,  one  part  in  5,000,000  can  be  detected  and  estimated. 
In  the  estimation  of  iron  compounds  distil  the  arsenious  chloride  after  reduc¬ 
ing  to  the  “  ous  ”  condition.  After  dissolving,  i.s.,  in  hydrochloric  acid  and 
potassium  chlorate,  add  stannous  chloride  drop  by  drop  to  reduce  completely, 
as  seen  by  the  yellow  colour  of  the  solution  being  discharged. — C.  A.  Hill  and 
J.  C.  Umney. 

The  modified  Gutzeit  Test  is  used  in  the  J?.P.’14  with  precise  directions 
and  a  list  of  Limits  of  Arsenic  in  the  substances  to  be  tested  is  given  in  parts 
per  million. 

Marsh’s  Test  consists  in  generating  hydrogen  by  means  of  pure  acid 
and  zinc,  and  to  these  is  added  the  substance  to  be  tested.  If  arsenic  be 
present  arseniuretted  hydrogen  is  evolved,  which  deposits  metallic  arsenic 
in  the  cooler  parts  of  the  delivery  tube,  which  Is  heated  at  a  suitable  point  by 
aid  of  a  Bunsen  burner. 

The  deposit  may  also  be  allowed  to  form  on  a  cool  porcelain  dish  and  is 
soluble  in  Chlorinated  Lime  Solution. 

The  addition  of  a  little  copper  sulphate  gave  a  mirror  with  only  0-0001  mgr. 
M  arsenic,  whereas  platinic  chloride  (the  customary  addition  to  activate) 
anly  showed  presence  with  0.001  mgr. — P.J.  ii./o6,325. 

The  Sensitiveness  of  Zino  is  invariably  increased  by  the  use  of 
Cadmium  Suihpfoaite  and  the  use  of  this  salt  must  be  #fegarded  as  an 
asential  and  inseparable  feature  of  the  Marsh-Berzelius  process. 

To  test  Cadmium  Sulphate  for  Arsenic,  10  Gm.  should  be  distilled  with 
Arsenic-free  Hydrochloric  Acid  (20  to  30%  HC1.)  and  0-05  Gm.  of  pure  Ferrous 
Ihloride.  The  distillate  measuring  20  Cc.  when  introduced  into  the  Marsh- 
Berzelius  flask,  should  not  give  an  arsenic  mirror  after  30  minutes. — ‘  A.R.’ — - 
3ee  Jl.S.C.I.,1902,21,94,  Analyst, 1902,27,45,  and  1907, 32, 247,  and  1906,31,3. 

The  Marsh-Berzelius  Test  best.  It  will  show  1/1000  mgr.  or  about  1/70,000 
?rain. — A.  J.  Jones,  P.J.  i./22,194. 

Estimation  of  Arsenic  specially  with  regard  to  determination  in  the  tissues. 
Zinc  is  unsatisfactory.  We  entirely  agree  with  the  author  that  the  Arsenic, 
2.<7.,  in  a  Marsh,  does  not  appear  until  the  experiment  has  proceeded  for  a 
period  of  time.  The  suggestion  that  there  may  be  deposits  or  nuclei  of  Arsenic 
n  impure  Zinc  is  certainly  good.  The  electrolytic  apparatus  of  Thorpe 
s  preferable  to  Marsh. — G.  Roche  Lynch,  L.  ii./22,629. 

Reinsch’s  Test  consists  in  introducing  copper  to  a  hydrochloric  solution, 
luprous  chloride  and  hydrogen  are  formed.  The  latter  reduces  the  arsenic 
■<o  hydride  :  this  reacts  with  the  cuprous  chloride,  giving  hydrochloric  acid 
md  depositing  copper  arsenide  on  the  strip  of  metal  employed. 

For  qualitative  examination  in  organs  of  the  body  the  Reinsch  Test 
s  best. 

For  quantitative  examination— -if  the  amount  is  weighable,  convert  the 
Arsenic  into  Sulphide  and  check  purity  by  conversion  in  Magnesium  Pyro- 
irsenate.  Where  not  weighable,  the  electrolytic  Marsh-Berzelius  Test  is 
>est. — Sir  W.  H.  Wilcox,  B.M.J.  ii./22,118. 

Sodium  Arsenate. — Comparison  of  various  methods  of  estimation. — 
1.  E.  Corfield  and  Elsie  Woodward,  P.J.  i./2i,473. 

Electrolytic  determination  of  Arsenic  in  chemicals. — N.  Evers,  P.J. 
1-/26,183. 
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|gj]  ORGANIC  ARSENIC  COMPOUNDS. 

Tests  to  distinguish  Organic  Arsenic  Bodies. 

A  solution  of  Arrhenal  (strongly  acidified)  gives,  with  H2S,  a.  precipitate 
of  mono-and  di-sulphide  of  Methylarsine.  Solutions  do  not  precipitate  with 
Baryta  Water  (Sodium  Cacodylate  does),  neither  with  Magnesia  mixture 
(nor  does  Sodium  Cacodylate),  nor  by  cold  solution  of  Calcium  Chloride  (ditto 
Sodium  Cacodylate),  but  are  precipitated  by  nitrates  of  Silver  (white  silky 
ppt. ;  Sodium  Cacodylate  none),  and  Mercury  (also  Sodium  Cacodylate  ;  both 
yellow,  Arrhenal  the  darker  of  the  two).  Mercuric  Chloride  gives  a  reddish- 
yellow7  put.,  with  Arrhenal  and  a  white  precipitate  with  Sodium  Cacodylate. 

Sodium -p-aminophenylarsonate  gives  a  white  precipitate  with  these 
reagents  in  every  case. 

See  also  Tests  for  Arsenobenzol  Recognition  in  Medico-Legal  Oases,  p.  43. 


ED  Sodii  p-Aminophenylarsonas. 


Syn.  Arsamin  (cf.  Vol.  I.). 


Poisonous  Effects. 

Action  of  Atoxyl  on  the  eye.  Records  of  95  cases  of  disturbance  of  vision. 
The  ocular  symptoms  comprise  a  more  or  less  marked  diminution  of  sight 
power  and  the  field  of  vision  is  concentrically  diminished,  but  more  on  the  nasal 
than  on  the  temporal  side.  Ophthalmoscopic  examination  at  first  gave 
negative  result  save  that  the  retinal  arteries  may  be  narrowed,  the  veins 
somewhat  hyperaemic — later  there  is  complete  optic  atrophy,  with  increased 
dimness  of  vision  going  to  complete  blindness.  Alcoholism  may  predispose 
to  Atoxyl  amblyopia.  Arsaeetin,  though  less  toxic,  is  less  active  therapeu¬ 
tically. — L.  ii./io,1149. 


Aryiarsonate  Poisoning  Treatment. 

Large  quantities  of  water  (90  to  100  ounces)  daily  as  well  as  electricity  to 
tne  temples  sufficiently  strong  to  produce  subjective  flashes  of  light.  For  ten 
weeks  daily  for  4  to  6  minutes  constant  current  of  3  to  10  milliamps,  with  an 
electrode  on  each  temple.  Vision  steadily  improved. — B.M.J.  ii./io,623 
(cf.  B.M.J.  i./io,724  &  725). 

To  test  the  purity  of  Sodium  Ar sanitate. 

Apart  from  estimation  of  arsenic  content  and  determination  of  water  of 
crystallisation,  it  may  be  mentioned  that  precipitation  with  Silver  Nitrate 
„  11  t'0  indicate  arsenate  as  impurity.  From  our  experiments  it 

wull  not  show  more  than  0-5%  by  color  of  the  precipitate. 

black  Ttffino^^icncelaixf6^1106^  ^ars^  apparatus,  yielding  the  usual 

nsr°n  a*e  ^  in?Purit£  iD  Sodium  Arsaniiate  we  found  it  is 
to  lVrvd  wUh  m  2,5c^Iyp°P1i0SPh0r0U3  Acid,  warming  and  diluting 

th/iimfm  i!5iw  te  ’  drops  of  Hydrochloric  Acid,  pass  H,S  through 

Snidlv^ if  n alternately.  A  bright  orange  yellow  pp.  will  form 
AraanLteV be  pre3en^  as  impurity  ( W.H.M.).  The  Sodium 
A  S  n0M  decomposed  by  the  Sulphuretted  Hydrogen. 

a  JvwL  iV  drar^r*  Arsanilas.  Mercury  Atoxylate  (Mercury 

Estimation  os1  Arsenic  in  Organic  Substances. 
CoraS'd””  iSt.3 *“  a  paper  by  «“  ”thOT  ®»  “Organic  Arsenic 
of  TOtoTn/nddim,  by  <li9soIvlP?  about  0-2  Gm.  in  1  to  2  Cc. 

with  Sodium  Thiosulphate—  dmo  solution,  shake  well,  and  titrate  the  excess 

«E-  r 

thrown  out  and  re^W^lhl1^ 


v - 


A 


ARSENOBENZQL. 


39 


in  Glycerin  (Arsenite  or  Arsenate)  5  Cc.  Glycerin  are  mixed  with  10  Cc.  of  the 
reagent.  Place  in  water-bath — brown  deposit. 

Methylarsine  CH^Asis  also  obtainable  by  action  of  Sodium  Hypo  phosphite 
and  Sulphuric  Acid  on  Sodium  Cacodylate,  2H3P02  +  AsCH30(OH)s,  — 
2H3P03  +  CH3As  +  H20,  as  a  yellow  oil  insoluble  in  water,  with  strong 
garlic  odour.  It  polymerises  to  (CH3As)n. 

The  following  is  si  in  pie  (arranged  by  the  author),  and  gives  good 
results  :  Powder  the  substance  carefully,  mixing  with  about  equal  quantity  of 
potassium  nitrate,  moistening  with  water,  then  oxidise  with  nitric  acid,  taking 
up  the  dried  material  with  acetic  acid,  adding  sodium  acetate  solution,  and 
titrating  with  Standard  Uranium  Acetate  Solution  1  Cc.  —  0-0053  gram 
arsenium.  For  example  0*464  gram  Arsenium  required  20*2  Cc.  uranium 
solution  =  0-10706  gram  arsenium  ==  23-08  per  cent,  (theory  with  4^H20 
—  23-4  per  cent.). 

P.G.  VI.  gives  the  following  for  the  acetylated  body  (Arsacetin) : — 

Dissolve  0-2  Gm.  in  a  stoppered  flask  in  10  Cc.  of  Sulphuric  Acid,  using 
slight  warmth.  1  Gm.  of  powdered  Potassium  Permanganate  is  added  care¬ 
fully  in  small  portions,  with  shaking.  When  reaction  subsides  dilute  well 
with  30  Cc.  of  water  and  add  1  Gm.  of  Oxalic  Acid.  The  clear  and  colourless 
liquid  is  now  diluted  with  a  further  30  Cc.  of  water  and  after  adding  2  Gm.  of 
Potassium  Iodide  is  titrated  after  §  hour  with  N/10  Sodium  Thiosulphite 
without  addition  of  an  indicator.  0-2  Gm.  should  require  11*3  to  11*6  Cc. 
of  N/10  ‘  Thio,’ representing  21-2  to  21-7%  As-  (1  Cc. of N/10  *  Thio  *=0-003748 
Gm.  As-). 

The  process  given  by  H.  A.  Ewins,  namely,  treating  with  potassium  sulphate 
and  sulphuric  acid,  with  the  addition  of  a  little  starch,  heating  until  clear 
and  almost  colorless,  then  alkalising  with  50%  Potash,  cooling,  re-acidifying, 
adding  excess  of  Sodium  Bicarbonate  and  titrating  with  N/20  Iodine  (C.D. 
Nov.  25/i6)  we  have  also  tried — the  results  being  practically  identical  with 
those  by  the  author’s  method. 

A  mixture  of  the  substance  (0-2  Gm.),  20  Cc.  water  and  4-5  Gm.  of  Ammo¬ 
nium  Persulphate  is  heated  to  brisk  ebullition  in  a  300  Cc.  flask.  When  colour¬ 
less,  40  Cc.  of  N/l  Oxalic  Acid  are  added,  and  the  mixture  further  heated  for 
2  minutes  after  noticeable  evolution  of  Carbon  Dioxide  has  ceased.  2  N/l 
Sulphuric  Acid  (20  Cc.)  and  10  Cc.  10%  Potassium  Iodide  solution  are  added, 
together  with  fragment  of  porous  pot.  The  mixture  is  once  more  boiled  until 
liberated  Iodine  is  almost  completely  expelled.  The  remaining  pale  straw 
colour  is  discharged  by  N/20  Thiosulphate,  the  solution  diluted  to  100  Cc., 
30  Cc.  2  N/l  Na2COs  added,  and  the  mixture  treated  with  NaHCO*,  about 
1  Gm.  in  excess  of  that  required  to  neutralise  to  litmus.  After  warming  to 
35-40°,  the  solution  is  titrated  with  n/10  Iodine,  using  Starch. — G.Newbery, 
J.C.S.T.,  ’25,1751. 

To  conduct  the  Marsh  Test  on  Salvarsan  oxidise  with  either  Nitric 
Acid  or  with  Potassium  Chlorate  and  Hydrochloric  Acid.  The  solution 
thus  obtained  is  then  reduced  with  Potassium  Meta-bisulphite  and  dilute 
Sulphuric  Acid  and  the  excess  of  Sulphur  Dioxide  boiled  off.  This  solution 
contains  the  arsenic  in  form  of  Arseni ous  Acid  and  is  suitable  for  use.  For 
further  details  on  Toxicology  see  Sir  W.  H.  Willcox,  B.M.J.  i./i  6,474. 


PH  Arsenotazol. 

introduction. — 

Ehrlich’s  first  Salvarsan  he  called  No.  606  in  1910,  but  information  as  to 
how  long  he  worked  on  these  preparations  up  to  that  date  is  not  forthcoming. 
In  1913  he  brought  the  number  up  to  1206A  (Salvarsan  Sodium,  q. v.),  that  is 
another  600.  Reckoning  this  period  (from  1910  to  1913)  as  900  days,  this 
means  a  new  preparation  built  up,  examined  pharmacologically  and  tested 
clinically  every  2/3  of  a  day.  The  statement  is  staggering  to  anyone  who  has 
worked  in  a  laboratory ,  an  d  almost  unbelievable. — Gordon  Sharp  ,  P.  J  .ii.  / 1 5 ,756. 

Salvarsan  was  first  tried  (by  Hata)  on  a  human  case  at  the  Imperial  In¬ 
stitute  at  Tokyo.  For  details  of  the  earlier  work,  see  Edn.  X  VIII.  ,Vol.  II.,  p.  37. 

A  few  phrases  occur  in  the  literature : — 

Chemotherapy. — “  The  principle  of  tills  is  to  employ  chemical  substances 
in  infectious  diseases  in  which  the  natural  recuperative  powers  of  the  system 
assisted  by  the  formation  of  specific  antibodies,  are  unable  to  bring  about  a 
restoration  to  health.  All  the  early  preparations  acted  destructively  on  the 
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...  i«  i  n^w  substance  was  found  in  its  action  on  spiriliosis  in 

antibodies,  new  velomnent  of  parasites  whilst  not  being  harmful  to 

animals  to .  hmdei r  the ^development  or, pai  ^  degtrQy  thQ  parasites<» 

^ Parasito tropicf  Gh emicals  possess  a  strong  avidity  for  the  parasites  and 
will  kill  them  in  the  living  being  without  injuring  the  tissues  or  organs  in 

C0Ehriichti] toMs  Points  out  that  all  substances 

which  are  parasitotropic  are  also  poisons  to  the  living  organism ,  t  e.,  are  also 

m^anotrqpf^^PracticaUy*  therefore,  one  cm  only  use  as  cimativebo^^  those 


m 


the  orqano  and  parasitotropic  properties  are  in  the  right  proportion. 
Organic  Arsenic  compounds  owe  their  action  to  them  oraezno* 


their  ortgezr so- 

tropic  properties  rather  than  to  a  direct  action  on  parasites  such  as  the 


spirochetes  of  syphilis  or  trypanosomes-  C/iemo£fte#w>r  has  Inst  its 
original  significance  and  has  come  to  mean  treatment, 

Thera'pia  Sterilisar.s  Magna  was  a  phrase  used  by  Ehrlich  to  denote  the 
rapid  killing  off  of  all  the  specific  germs  by  introducing  a  sufficiency  of  a 

parasitotropic  chemical.  .  ,  , 

Unfortunately  this  Therapia  sterilisans,  except  m  rare  instances,  has  not 
proved  capable  of  realisation.  It  i3  exceptional  that  a  single  dose  of  Arseno- 
benzol  cures  an  attack  of  syphilis,  in  fact,  three  or  four  injections  may  not 
cure  •  but  it  is  the  most  powerful  weapon  we  have  against  spirochetes. 

According  to  one  authority,  if  the  preparation  is  rendered  very  slightly 
alkaline— almost  neutral— the  solubility  is  at  its  minimum;  this  amount  of 
alkalinity  corresponds  very  closely  with  that  of  the  blood  and  tissues.  Prob¬ 
ably  th g  relatively  low  toxicity  in  comparison  with  other  Arsenic  preparations  is 
due  to  the  fact  that  it  is  so  insoluble  in  the  blood.  This  authority  thinks  that 
no  matter  in  what  form  the  substance  is  introduced  the  solubility  is  never 
more  than  1/1000  per  cent.  The  concentration  in  the  blood,  therefore,  can 
never  exceed  this  slight  amount. 

Attention  may  also  be  drawn  to  the  “  parasitotropic  ”  importance  of  the 
unsaturated  ir  ovale  mi  Arsenic — as  is  seen  in  the  structural  formula  (com¬ 
pare,  e.g.,  the  Asv  in  p-oxy-phenyl-arsonic  Acid  or  in  “  Atoxyl,”  “  Arsacetin,” 
the  Cacodyl  compounds,  etc.).  The  fact  of  the  OH  being  in  the  para  position 
to  the  Arsenium  in  the  formula  is  also  of  importance. 

An  immunity  to  syphilis  does  not  exist,  neither  immunisation  nor  serum- 
therapy  are  possible ;  hence  the  value  of  the  new  ‘  chemo -therapy,’  Syphilitic 
infection,  according  to  Neisser,  takes  place  throughout  the  entire  system  very 
rapidly  after  it  is  created — indeed,  there  is  probably  a  saturation  of  "the  system 
through  the  blood  stream  at  the  moment  of  infection. 

Tests. —Animal  Experiments. 

The  following  procedure  is  adopted  in  the  Med,  Res.  Council’s  Rept.  of 
Biological  Standap.ds. 


Tests  for  Toxicity.— 

(a)  ‘  606.’  The  preparation,  in  1%  alkaline  solution  inj'ected  intravenously 
must  be  tolerated  by  mice  in  a  dose  of  0*1  milligram  per  gram  of  body  weight. 
The  period  of  observation  is  3  days,  and,  out  of  5  mice  injected  with  this 


injected 

dose,  4  or  5  must  survive  without  serious  symptoms,  if  the  preparation  is  to 
be  passed  without  further  test.  If  2  mice  out  of  the  5  die  in  the  prescribed 
period,  the  sample  is  retested  on  a  higher  dose,  namely,  0-125  mgr.  per  gram, 
and,  if  4  mice  out  of  5  should  survive  on  this  higher  dose,  the  preparation 
is  passed  as  not  unduly  toxic.  If  more  than  2  mice  die,  out  of  5,  with  0-1 
mgr.  per  gram,  the  preparation  is  at  once  rejected. 

.  (t>)  ‘  314.’  The  preparation  is  injected  in  6%  watery  solution  intravenouslv 
into  mice— the  standard  dose  being  0-3  milligram  per  gram. 

The  period  of  observation  is  one  week.  If  not  more  than  1  mouse,  out 
of  5  injected  with  this  dose,  fails  to  survive,  the  preparation  is  passed  forth¬ 
with,  unless  severe  symptoms  follow  the  injection.  If  2  mice  out  of  the 
o  die,  and  the  others  show  no  serious  symptoms,  the  preparation  is  retested  on 
a  ^ose  of  0*4  milligram  per  gram,  and  passed  if  not  more  than  one  mouse 
out  or  5  dies.  If  more  than  2  mice  out  of  5  die  on  the  standard  dose,  or,  in 
any  case,  if  the  mice,  though  surviving,  show  serious  symptoms  of  intoxication 
after  the  injection,  the  preparation  is  rejected  as  unduly  toxic* 

°n  *(*£  T®** is  su§gested  in  Reports  on  Biological 
Standards  (M.R.USpec.Rept.Series,  Ho.  128,1929),  Toxicity  Tests  for  Hovar- 
senobenzene,  by  Durham,  G-addum  and  Marchal.  This  is  a  40-page  hook 
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with  elaborate  tables  dealing  with,  inter  alia,  the  variability  of  mice  used  and 
comparison  of  standards  of  other  countries.  The  new  method  advised  is  as 
follows  : — 

(1)  10  mice  each  18-20  6m.  are  each  injected  with  7-6  mgr.  in  2%  solution. 
If  not  more  than  20  %  die  the  sample  is  satisfactory. 

(2)  When  more  than  20%  mortality  occurs,  the  3ame  dose  is  injected  into 
another  10  mice.  If  these  20  injections  have  not  produced  a  40%  mortality 
then  the  sample  is  passed.  Similarly  a  sample  which  has  killed  15  out  of  the 
20  mice  can  be  rejected  without  further  test. 

(3)  When  more  than  8  but  less  than  15  mice  have  been  killed  a  further  10 
are  injected.  Then  samples  which  have  killed  more  than  15  out  of  the  total 
of  30  are  rejected  and  the  remainder  passed. 

T hear  a  noe  u  tic  Tests . 

These  are  carried  out  on  mice  infected  with  Trypanosoma  equiperdum. 
The  mice  are  injected  with  diluted  blood  from  a  heavily  infected  rat,  and  the 
mice  chosen  for  the  test  must  show  an  infection,  in  blood  taken  from  the  fail 
vein,  of  the  order  of  100,000  to  500,000  trypanosomes  per  cubic  millimetre. 

_  The  preparations  are  administered  by  intravenous  injection — ‘  606  ’  being 
given  in  0-1%  alkaline  solution,  ‘  914  ’  in  0-2%  solution  in  physiological  saline. 

5  mice  are  injected  with  the  standard  dose,  and  all  must  be  free  of  visible 
infection  in  48  hours,  if  the  preparation  is  to  pass  as  of  adequate  potency. 
The  standard  doses  are,  for  ‘  606,’  0-009  milligram  per  gram,  for  *  914/  0-03 
mgr.  per  gram. 

This  therapeutic  test  is  carried  out  a3  a  routine  on  all  samples  of  ‘  914  ’ 
submitted  for  test,  but  it  has  not  hitherto  been  found  necessary  to  apply  it 
regularly  in  the  case  of  ‘  606,’  which,  being  a  substance  of  more  regular  com¬ 
position,  has  not  been  observed  to  show  material  variations  in  therapeutic 
potency  with  different  makes,  or  with  different  samples  of  the  same  make. 

The  main  trypanocidal  activity  of  active  Arsinie  Acids  is  due  to  their  reduc¬ 
tion  to  the  corresponding  oxides  by  the  tissues,  and  acids,  which  are  excreted 
by  the  system  too  readily  owing  to  their  great  aqueous  solubility,  fail  to  exert 
the  persistent  and  continuous  action  emphasised  in  the  cases  of  Bayer  205 
and  its  analogues.  Out  of  over  2  dozen  compounds  of  Arsinie  Acid  described 
only  two  proved  to  possess  any  therapeutic  activity,  and  that  only  trivial.- — 
G.  A.  C.  Gough  and  H.  King,  J.C.S.,  Sept. ,’28, 2431. 

A  small  group  of  the  trivalent  Arsenicals,  comprising  Salvarsan,  Sulphar- 
senol,  Metarsenobillon  and  Kharsulphan,  have  properties  distil?” 
cguishingi  them  from  almost  every  other  compowncf  usee! 
for  the  chemotherapy  of  bacterial  infections.  The  bac¬ 
tericidal  action  is  most  marked  on  hgemalytic-streptococci  and  pneumococci. 

Streptococci  of  the  viridans  group  and  staphylococci  are  less  affected, 
and  there  is  hardly  any  action  on  enterococci  and  certain  diphtheroid  and 
coliform  bacilli.  The  toxicity  of  Arsenic  compounds  for  human  leucocytes 
is  in  ascending  order,  as  follows  : — Metarsenobillon,  Kharsulphan,  Sulphar- 
senol  (nearly  equal),  Stabilarsan,  Salvarsan,  Neosalvarsan,  and  Silver  Salvar¬ 
san. — L.  Colebrook,  Med.  Res.  Council  Spec.  Rept.,  Series  No.  119,  per  P.J. 
ii./28,251. 

The  League  of  Nations  Commission  on  the  standardisation  oi  Serum,  Serological 
Reactions  and  Biological  Products  decided  to  recognise  a  test  for  experimental 
action  on  animals  infected  with  Spirochcetes,  as  an  alternative  to  that  in  which 
trypanosomes  are  used,  and  recommended  that  a  20%  excess  of  toxicity  above 
that  of  the  standard  would  be  a  suitable  limit  for  tolerance,  and  that  the 
standard  samples  for  Neosalvarsan  and  Sulphars phenamine  of  Kolle  and 
Voegtlin  are  suitable  as  regards  toxicity  and  experimental  therapeutic  activity 
for  adoption  as  the  basis  for  International  Standards. — B.M.J.  ii./28,lll. 

The  absence  of  action  of  Salvarsan  on  spirochsetes  in  vitro  is  ascribed  to 
i  solubility  of  the  Arsenical  in  the  “  lipoproteins  ”  of  the  micro-organism. 
In  vivo,  it  is  first  converted  to  base,  which  possesses  the  necessary  solubility, 
and,  having  penetrated  the  cell,  it  becomes  attached  through  the  amino 
groups  to  the  acids  of  the  lipoids,  where  its  strong  reducing  action  deprives 
the  organism  of  Oxygen,  and  so  kills  it.  The  lower  toxicity  of  quinquivalent 
Arsenic  derivatives  to  spirochsetes,  as  compared  with  trivalent  derivatives,  is 
stated  to  be  due  to  the  more  acid  nature  of  the  former,  and  the  consequent 
greater  difficulty  of  converting  them  into  bases  soluble  in  the  lipoproteins. — 
I.  Schumacher,  Biochem.Z.,  *25,438,  J.C.S.A.,i./25,733. 
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Chemical  Characters.^— A  solution  1  in  10  should  be  clear  and  bo 
neutral  to  Congo  Red  paper.  If  5  Cc.  of  Solution  (1  in  10)  be  precipitated 
with  4  Cc.  of  Sodium  Acetate  Solution  by  warming  for  a  short  period  on  the 
water-bath  and  then  filtered,  the  filtrate  acidified  with  Hydrochloric  Acid, 
should  not  be  affected  by  H2S.  Another  portion  of  the  filtrate  mixed  with  3  Cc. 
of  Ammonia  and  3  Cc.  of  Magnesia  Mixture  should  not  deposit  or  become 
turbid  after  long  standing. 

Ferric  Chloride  gives  a  deep  blood-rel  colour  not  discharged  by  Concen¬ 
trated  Hydrochloric  Acid.  Bromine  water  gives  a  brown  colour,  becoming 
deep  crimson  in  a  few  seconds. 

We  found  that  a  1%  solution  in  an  amber  bottle  decomposed  in  about  48 
hours  giving  a  deposit  which  re-dissoived  in  acid  or  alkali  but  gave  no  reaction 
for  inorganic  Arsenic.  The  supernatant  liquor  turns  dark.  There  was  no 
apparent  change  in  24  hours  in  the  same  sample,  but,  in  white  glass  test  tubes 
there  were  signs  of  decomposition  in  less  than  24  hours. 

Arsenobenzol  Dihydrochloride  is,  contrary  to  prevalent  views,  stable  in  the 
atmosphere.  The  addition  of  alkali,  however,  leads  to  a  rapid  increase  in 
the  rate  of  oxidation.  The  Sodium  compound  is  first  oxidised  to  the  corre¬ 
sponding  oxide  and  this  simultaneously  to  the  pentavalent  Arsenical.  Nov- 
ausenoiienzol  is  rapidly  oxidised  in  the  air.  The  nature  and  rate  of  oxidation 
of  Arsenobenzol  and  .Novarsenobenzol  to  the  oxides  provide  an  explanation 
of  the  increase  in  toxicity  and  trypanocidal  activity  when  these  solutions  are 
exposed  to  the  air. — C.  Voegtlin  &  H.  W.  Smith,  Jl.  Pharm.  &  Exp.  Therap. , 
Oct.  1920. 

A  colorimetric  method  for  the  estimation  of  Salvarsan,  applicable  to  urine, 
blood,  tissues,  etc.,  depends  on  the  diazotisation  of  the  amino  groups  and 
coupling  of  the  product  with  Orcin  to  produce  a  bright  red  substance.-— -Bull. 
Johns  Hopkins  Hosp.,  ’23,34,149,  per  J.C.S.A.  ii./23,800. 

Salvarsan,  commercial,  derivatives  of  Sulphur  in.— H.  King,  J.C.S.,  1921, 
119,1107  ,  Y.B.P.  22,1o«5. 

Chemistry  0!  the  Injections. 

The  reaction  which  takes,  place  on  bringing  sodium  hydrate,  sufficient  to 
neutralise,  m  contact  with  dioxy-diamino-arsenobenzol-hydrochloride  may  be 
indicated  thus  : 


CiaHeAs2(]STH2)2(0H)2(HCl)a,2H10  +  2]Sra0H 
,  -Oi,H,As,(flH9),(OH)1  +  2K'aCl  +  4HjO. 
i.e.  approximately: — 

4/J-06  Gm.  requires  2000  Cc.  N/l  HaOH-455-84  Cc.  15%  w/w  HaOH 

ic,  SQ  details  that  the  basic  substance  is  formed  and 

is  precipitated  from  solution. 

£eu0tral  *  ?ufPnnsA°?  ’  as  used  in  the  intramuscular  injection. 

Sium^  ComnmmHrarU  w  aV ,e^Th  ,case  wili  Produce  the  soluble  Di- 
Olp'irlv  ^ ») 8  (OXa)2  as  employed  intravenously. 

Sodh  m  bHfvdrn S  i b>?dy  Produced,  by  the  use  of  half  the  amount  of 
b(  d  um  Hydiate  in  the  above  formula  trie  Monobydrochloride 

Pv  Hip  nf  1 V^As^NH  a)  s  (OH)gHCl  is  formed. 

,  Y  tne  use  of  If  times  the  amount  of  Sodium  Hvdrate  in  the  f nr 

making  Um  neutral  suspension  the  Mono-Sodium ^(Spound- 

rthei  “let  treatment  bjf^rseno, 
idea™? 


Salvarsan  Serum  gave  improvement  in  a  case. — B  AT  J  i  /  TT  w,-  oaq 

methoa  01  iniecti' 

Degenerative  diseases  of  the  liver  diie  ti  , 

Rolleston,  B.M.J.  ii./22,l055.  aue  fc°  Aiaenoben2ol  treatment.— Sir  I 

&1!Ip.',Sw°liNov  to 'S  01  death  tom—Jactoon  &  Smitl 
For  further  details  see  Vol.  ,,.201  and  previous  Edm.  of  Vol.  II. 
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Jaundice  during  treatment.  It  ia  more  common  with  ‘Neo  ’  than  with 
the  original. — R.  Hallam,  L.  i./2o,1356. 

Delayed  Arsenical  poisoning  from  Arsenobenzol  preparations.  A  report 
of  58  cases — 8  fatal. — G.  S.  Strathey  and  co-workers,  L.  i./ 20, 802. 

According  to  McDonagh,  Ehrlich’s  chemotherapy  ia  not  only  the  acme  of 
speculation,  but  illogical  from  start  to  finish. — -L.  ii./ift,121. 

Deaths  following  No  varseno  billon  injections.  Toxic  effect  considered  due  to 
selective  action  of  Arsenic  on  adrenals.  Adrenalin  1  in  1,000  subcutaneously 
in  10  m.  doses  gave  almost  immediate  relief  and  ultimate  recovery  in  apparently 
almost  hopeless  case. — A.  D.  White  and  R.  S.  S.  Chandra  Dutt,  I.M.G.,  Oct. ,’25, 
465. 

Impossible  to  predict  what  patient  would  prove  unsuitable  for  Salvarsan 
treatment.  Ill  effects  might  occur  at  any  time  during  the  course  with  any 
brand  of  drug  and  with  any  sized  dose. — W.  J.  O’Donovan,  B.M.A.Ann. 
Meeting,  B.M.J.  ii./ 28,307- 

Estimation  of  the  Arsenic  ex  creted  in  the  urine  has  been  conducted,  the 
general  Conclusions  being  (a)  the  elimination  begins  rapidly  ;  ( b )  the  duration 
of  the  passing  of  Arsenic  in  the  urine  is  longer  than  was  thought;  (c)  after 
8ubcufaneous  injection  the  elimination  is  concluded  more  rapidly  than  in  the 
intramuscular  method  ;  ( d )  simultaneous  use  of  Mercury  caused  delay  in  elimi¬ 
nating  the  Arsenic ;  (e)  Potassium  Iodide  given  at  same  time  shortens  the 
duration  of  the  Arsenic  elimination. 

It  appears  the  excretion  is  much  slower  with  Salvarsan  than  with  Atoxyl 
or  Arsacetin  when  injected  subcutaneously;  also  that  whilst  Atoxyl  and 
Arsacetin  are  excreted  quickly  and  almost  completely  by  the  urine, in  the  case 
of  “  606  ”  the  Arsenic  is  largely  to  be  found  in  the  fasces. 

After  hypodermic,  gastric  or  intramuscular  use  the  elimination  of  Arsenic 
in  the  urine  lasts  about  25  days.  The  Arsenic,  it  is  said,  is  largely  changed 
into  the  ionic  condition,  and  this  may  be  related  to  its  antisyphilitic  action. 
— J.C.S.A.ii./i2,968. 

Tests  for  Arsenobenzol :  Recognition  in  Medico -Legal  Gases. 

The  behaviour  of  Salvarsan  with  the  usual  reagents  for  Arsenic  has  been 
investigated  to  find  a  method  of  distinguishing  between  it  and  inorganic 
arsenic  in  medico-legal  cases. 

Muscle  from  a  patient  who  had  died  three  weeks  after  injections  of  Salvarsan 
still  gave  reactions  for  Arsenic.  The  drug  gives  the  Reinsch,  Marsh,  Gutzeit 
(after  oxidising  and  reducing)  and  biological  tests  for  Arsenic.  The  following 
serve  to  distinguish  Salvarsan  from  inorganic  forms  of  arsenic.  With  Betten¬ 
dorf’s  reagent  it  gives  an  amorphous,  yellow  ppt.  which  dissolves  on  warming 
and  reappears  on  cooling.  H2S  gives  no  ppt.  even  after  a  solution  of  the  drug 
has  been  boiled  with  HCl.  The  organic  part  of  the  Salvarsan  molecule  gives 
certain  reactions,  which  may  afford  confirmatory  evidence  of  the  presence  of 
the  drug,  thus  : — the  corresponding  diazo-derivative  gives  a  characteristic  red 
to  violet  precipitate  with  a-naphthylamine,  which  may  be  isolated  and  examin¬ 
ed  for  arsenic  by  Reinsch  or  Gutzeit  test.  Atoxyl  behaves  similarly,  giving  a 
red  azo-dye,  but  the  diazotised  Salvarsan  gives  no  colour  with  /3-naphthyia- 
mine,  whilst  Atoxyl  gives  a  vermilion-red  azo-colouring  matter  with  the 
/3-amine. 

Minced  horseflesh  sprayed  with  Salvarsan  solution  and  kept  for  14  days  was 
extracted  with  Alcohol,  slightly  acidified  with  HCl.  The  residue  so  obtained 
gave  positive  results  with  the  Reinsch,  Gutzeit,  and  a-naphthylamine  tests, 
but  negative  results  with  Bettendorf’s  reagent,  and  with  hydrogen  sulphide. 
So  far  it  has  proved  impossible  to  obtain  good  results  by  applying  to  Salvarsan 
ordinary  toxicological  methods  for  the  estimation  of  arsenic,  the  latter  being 
obtained  only  to  the  extent  of  from  29  to  29-5%  out  of  the  34%  present. — 
J.C.S.A.  ii./ x i,448.  See  also  Sir  W.  H.  Willcox,  B.M.J.  i/16,  474. 

Wassermaan’s  Reaction,  Effect  on. 

The  Wassermann  Reaction  is  used  to  control  Arsenobenzol  treatment  but 
opinions  still  differ  as  to  its  reliability.  Accounts  in  the  literature  differ 
remarkably. 

The  reaction,  according  to  soma,  cannot  give  a  conclusive  result  with  regard 
to  success  of  the  injection  until  after  six  or  eight  weeks. 

Congenital  syphilis  tends  to  give  +  Wassermann  throughout  life  and  this  is 
not  altered,  however  much  Mercury  is  given.  That  positive  reaction  should 
not  be  taken  as  indication  that  Salvarsan  has  no  effect  on  the  Wassermann’s 
reaction  in  congenital  syphilis.  In  late  acquired  syphilis  on  the  ocher  hand, 
Salvarsan  may  change  the  reaction. — McDonagh. — L.  ii./io,1490. 
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Vagaries  of  Wassermann’s  Reaction  before  and  after  treatment.  H.  C. 

FrSalvarsanVs  aCFest  for  Syphilis.— There  is  evidence  that  a  spirochete 
infection  that  has  been  in  abeyance  can  be  roused  into  sufficient  activity 
to  cause  the  Wassermann  reaction  to  become  positive,  where  previously 
(before^ injection)  it  liad  been  negative.  This  result  will  enable  the  injection 
to  be  used  as  a  test  to  say  whether  or  not  patient  is  cured  of  syphilis.  I)  Arcy 

Power,  B.M.J.  ii./i2,1606.  .  ,  ,  . 

Blood  Examination.  — -  Blood  examinations  show  leucocytosis  after 
Injection  in  some  cases.  May  be  as  high  as  30,000.  Usual  count  is  about 
17,000  (McDonagh).  See  also  Pernicious  Ansemia,  Vol,  1.,  p.  197. 

Examination  for  Spirochetes. — The  spirochetes  are  stated  to  disappear 
from  the  blood  in  about  24  to  48  hours  after  injection,  but  it  may  take  con¬ 
siderably  longer,  e.g.,  up  to  14  days.  „  ,  AT 

McDonagh  reviews  the  rationale  of  the  action  of  Salvarsan  and  Neo- 
Sal  varsan  and  concludes  that  a  union  takes  place  between  the  drug  and  the 
parasite  with  destruction  of  the  latter.  What  the  nature  of  the  union  is 
and  why  death  of  the  parasite  should  follow  are  not  explained.  The 
action  of  the  Arsenic  according  to  McDonagh  is  merely  catalytic — it  is  some¬ 
what  analogous  with  that  of  complement  in  the  Wassermann  reaction. 

He  says  that  Ehrlich’s  statement  that  Salvarsan  is  parasito-tropic  only 
and  not  organo-tropic  cannot  hold  good.  For  a  drug  to  be  parasito-tropic 
it  must  be  organo-tropic.  Its  organo-tropic  properties  are  indeed  more 
important  as  most  of  the  organisms  are  killed  indirectly.  The  Salvarsan 
molecule  becomes  attached  to  the  lipoid  globulin  molecules  of  the  serum 
which  by  a  process  of  adsorption  kills  the  parasites. — L.  i./i6,236,297.  See 
also  J.  N.  d’Esterre,  L.  ii./2o,555. 


Flj  *  Metarsenobillon  (T.M.  4o9,333). 

The  Disodium  salt  of  4  :  4  dioxy-3  :  3-diamino-arsenobenzene-diformalde- 
hyde  bisulphite.  A  yellow  powder,  containing  approx.  20%  of  Arsenic, 
soluble,  and  giving  a  faintly  acid  solution. 

Uses. — By  intramuscular  or  subcutaneous  injection  less  painful  than 
Novarstnobillon  and  giving  greater  effect  than  when  injected  intravenously. 
Stated  to  have  low  toxicity. 

It  is  well  adapted  for  use  in  the  treatment  of  syphilitic  expectant  mothers 
and  of  congenital  syphilis  or  infants  and  young  children  ;  also  in  neuro-syphilis. 

Dose. — 0-1  Gm.  gradually  increasing  to  0-6  Gm.  as  max.  single  dose.  For 
infants  0*05  Gm.  at  weekly  intervals.  For  children  from  3-12,  0-2  Gm.  For 
intramuscular  or  subcutaneous  injection  the  dose  is  dissolved  in  1  to  2  Cc. 
water.  Concentrated  solutions  up  to  30  %  can  safely  be  used.  Intravenously 
2%  solutions  are  employed  (not  recommended),  but  maximum  efficiency 
obtained  when  injected  intramuscularly. 

The  patient  should  fast  for  at  least  3  hours  before  the  injection  and  he  kept 
in  bed  for  several  hours  after.  No  solid  food  should  be  given  for  12  hours 
following,  but  a  little  soup  may  be  given  after  4  or  5  hours. 


Both  the  Triamino  Acid  and  the  Hexamino  base  are  comparatively  slightly 
toxic,  and  the  latter  has  powerful  spirilloeidal  action. 

1 :  3  Benzo-diazole  Arsinic  Acids  and  their  reduction  products  have  1 
been  prepared  and  studied  by  R.  R.  Baxter  and  R.  G.  Fargher,  C.D.,  i 
19?  j-dl7« 


’T,'  Martmdale  communicated  a  paper  on  Organic  Arsenic  Compounds 
to  the  International  Congress  of  Applied  Chemistry,  1909,  and  introduced 
several  compounds  which  at  that  time  had  not  been  used  therapeutically. 

Poi^-ammo-arsenobenzenes,  notably  Tlexamino-arsenobenzene  and 
Triamino-phenylarsinic  Acid  are  further  developments. 

trypanocidal  action  and  chemical  constitution  of  Arsenic  compounds. — 
H.  King,  W.  O.  Murch  and  I.  E.  Balaban,  J.C.S.  / 25,2632,2701. 

Experiments  on  disappearance  of  trypanosomes  from  blood  after  injection 
of  Monosodium  salt  of  Tetra-arsenoacetic  Acid,  COOH.CH2.As  :  As. As  :  As. 

a  6  ^  in(Ucate  that  some  therapeutic  value  attaches  to 

the  chain. of  4  Arsenic  atoms.— J.C.S.  Ai./24,152,  and  AL/25,733. 

;;  Thimerin  and  Mercuric  Salicylate  are  far  inferior  to  Neoarsphenamine  as 
heahng  and  stenhsmg  agents  in  experimental  rabbit  syph ills— G.  E.  Wakerlin 
{Uici  S*  JjC0\ «fl.  Ilmim,  cind.  Exp*  Therap.,  Sept*  /28728« 
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Table  of  some  Organic  Arsenic  Compounds  showing  Content 
of  Arsenium  (As),  and  Solubilities. 


ARSENIC  COMPOUND 

AND  FORMULA. 

Arsenium  content 

per  cent. 

SOLUBILITIES. 

Water. 

Alcohol  90% 

Acid.  Cacodylic,  C(H3)2  AsO.OH  . . 

54-23 

2  in  1 

1  in  4 

Cacodyle,  (CH3)2  As  — As(CH3)2  . . 

71-4 

Cacodyle  Oxide  (CH3)2  As20 

66-3 

Calcium  Cacodylate  ((CH3)2As02)2Ca 

47-7 

2  in  1 

1  in  2 

Sodium  Cacodylate 

About 

(CH3)2  As0.0Na.3H20  .. 

35-0 

2  in  1 

1  in  1 

Magnesium  Cacodylate 

(CHa)2  As02)2Mg.  . .  . .  . . 

50-25 

1  in  3 

Insoluble 

Iron  Cacodylate  ((CH3)2  As02)2  Ee 

48-17 

1  in  15 

Insoluble 

Guaiacol  Cacodylate, 

(CH3)2AsO.OH.C6H4.OH(OCH3) 

28-6 

1  in  25 

1  in  1-5 

Strychnine  Cacodylate  C2iH22N202(CH3)2 

AsO.OH  .. 

15-8 

hardly 

1  in  80 

Di-sodium  Methylarsenate  (Arrhenal) 

CH3As0.(0Na)25H20  . 

27-3 

1  in  1 

Slightly 

p-Amino-phenyl-Arsonic  Acid. 

NH2C6H4AsO(OH)2  (Arsanilic  Acid) 

34-5 

Slightly 

Slightly 

Sodium-p-amino -phenyl  Arsonate 

NH2C6H4.AsO.OH.ONa.  +  4H20 

24-09 

1  in  6 

1  in  125 

Ditto  Ditto  Anhydrous 

31-4 

Sodium  Acetylarsanilate  (Arsacetin) 

C6H4NH.C0.CH3.As03HNa  +  4H20  . . 

LO 

21-7 

1  in  10 

Insoluble 

Sodium  Acetyl  Amino  hydroxy- phenyl 

Arsonate  (Stovarsol) 

Hardlv 

C0H3.OH.NH.COCHa.AsO(OH)2 

in  cold, 

Almost 

(as  Sodum  Salt) 

27-21. 

slightly 

insoluble 

Dioxy-diamino-arsenobenzol  Di- 

in  warm. 

hydrochloride.  (Arsenobenzol) 

C12H1202N2As2(HC12,2H20 

31-56 

Novarsenobenzol 

C  x  3U 1 3O  gS-As  2-N*^  ••  ••  »• 

— 

Readily 

v  Giy 

slightly 

Sodium  Benzo-sulpho-p-amino-phenyl 

Arsonate  (Hectine) 

Very 

Very 

C6H3.S02.NH.C6H4.As.0.0H.0Na 

19-77 

soluble 

soluble 

Sulpharsenobenzene 

(Na0.S02CH2NH0H.  C6H3As)2  .. 

25-06 

Readily 

Tryparsamide 

H2.N.CO.CH2.NH(C6H4As.ONa.O.OH)  . . 

25.31 

Readily 

Silver  Salvarsan  P.G.  VI. 

22.5 

Readily 
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AURANTIUM. 

Orange  Flower  Water  is  sold  in  many  grades,  and  is  sometimes  found 
adulterated  with  the  water  obtained  in  distilling  Petit-grain  Oil  (  Eau  de 
Brouts  ”),  and  even  with  synthetic  Neroli.  The  following  modified  Legal  s 
Test  is  characteristic  of  the  genuine  product.  To  10  Cc.  of  the  sample  add  i 
Cc.  i0%  Bodium  Nitroprusside  solution  and  2*5  Cc.  5%  Caustic  &oda  solution, 
and  after  15  seconds  l  Cc.  Glacial  Acetic  Acid.  An  emerald  green  color  is 
produced,  and  this  changes  to  violet-red  on  the  immediate  addition  of  2  Cc. 
10%  Zinc  Sulphate  solution. — P.R.  ’24,290. 

Less  appreciated  constituents  of  Orange  Juice. — S.  G.  Willimott,  1927  B.P. 
Conf.,  C.D.  ii./27,33. 

Terpeneless  Oil  of  Orange  (c/.  also  Essential  oils  Table). 

A  note  from  Sicily  says  the  process  of  manufacture  is  exactly  similar  to  that 
for  terpeneless  Lemon  Oil,  q.v.,  except  that  a  larger  quantity  of  Terpenes  are 
distilled  off — about  95%.  No  physical  or  chemical  data  are  known  for  the 
finished  product,  as  it  is  only  very  rarely  distilled,  and  then  it  is  not  a  great 
success.  '  The  odour  of  the  Terpeneless  Orange  Oil  does  not  pay  for  the  dis¬ 
tillation  in  many  cases. — The  Terpeneless  Orange  Ohs  on  the  market  are 
usually  “synthetic”  products,  ie.,  a  mixture  of  which  the  chief  odoriferous 
constituent  is  Methyl  methylanthranilate.  The  distillation  in  London  and 
elsewhere  is  carried  out  more  scientifically  than  in  Southern  Italy. 

Neroli  Oil  (Artificial  Hs  a  mixture,  the  chief  body  of  which  is  the  methyl! 
ester  of  Anthranilic  Acid — to  this  the  fragrance  of  the  natural  oil  is  due. 

For  genuine  Neroli  Oil ,  see  Vol.  p.  842. 

Petitgrain.— -This  name  is  given  to  the  young  orange  fruits  which  fall 
naturally  after  “setting”  Oil  of  Petitgrain  is  distilled  from  them. 

Petitgrain  Oil. — Adulteration  with  Terpinyi  Acetate.  Detection  by 
taking  saponification  value  at  1  and  2  hours — P.R.,  1912,3,240. 

Paraguay  produces  Oil  of  Petitgrain. — P.R.,  Dec.,  1913,  p.  414. 


BELLADONNA. 

Although  Belladonna  and  Hyoscyamus  owe  their  activity  chiefly  to  the 
same  alkaloid  Hyoscyamine,  their  preparations  are  by  no  means  interchange¬ 
able.  Part  of  the  difference  of  action  may  be  due  to  the  fact  that  Hyascine 
is  present,  in  larger  proportion  in  Hyoscyamus  than  in  Belladonna,  thus 
accounting  for  greater  sedative  action. 

Hyoscyarnine  if  heated  at  110°  out  of  contact  with  air  or  allowed  to  re- 
^  wLmJin ,  alkf!irhe  alcoholic  solution,  is  converted  to  atropine  and  the 
carr  activity .  !s  thereby  modified.  Atropine  acts  only  half  as 

activitv  fe  peripheral  nervous  system,  but  it  has  an 

HW? LS L^th  that  0t  hyoscyamine  on  the  central  nervous  system, 
is  miniSri  w  ??Sary  ?  reparations.  The  formation  of  Atropine 

ind^  nfk  nf  S,^Cen-tra  ing^n  vacuo’.  Without  this  precaution  there  is 

kteoepto”dd°LdceTSffi.  f°nntag  tr°Ptae 804 

Assay  and  AlkaSoicSal  Content. 

(exce  otional  )Tof  if  fa  1  kn  im  u  all  of  0-14  and  a  maximum  of  1-32% 

than  Is  Sr^^?iSd0^S*the^>t“Ve8,  ““  aVerage  01  °'647%-tather  more 

0-fi05%3;  fourth  wTo"^/  gaS  the  ,ollo'Ti”?  :-Second  year’s  growth, 
best  viefd.  y  *  0  1/0'  -^iree  years  is  believed  to  give  about  the 

aJsiSLl^  alkololdal  content,  and 

0-72%  2nd  0-65 0/  "irri  n.cfio/±51acr!iv.ionn^  n  Scottish -grown  root,  1st  year 
-pX  W28?281  ;C  D.  h/adTso?  with  our  findings. 

i’upplied  figures  indication  varkhilli,,  «...  „n,„_ 


loida!  content— 0-10  to  0  65»/  l^  fc6?  lncllcatlnS  variability  of  the  alka- 
mean  0-330%.  Galenic"  1  value  being  0-451,  and  the 

the  alkaloids  contained.  Alkaloid  dPiS^i,i?fi-adorlna  dlfter  in  action  from 
!J  ‘  V,.,  T> dnie,1  ral IlatJ on  does  not  suffice.  Thoms, 
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volatile  matter, — showing  that  alkaloidal  determination  is  not  finality  in 
evaluation.  There  is  much  divergence  regarding  pharmacopoeial  require¬ 
ments,  and  analyses  are  necessary  with  the  view  of  ascertaining  if  the  drug  is 
harvested  at  the  proper  season. 

Experiments  by  A.  F.  Sievers  at  the  Office  of  Drug  Plant  Investigation, 
Washington,  on  Atropa  Belladonna  (first,  second,  and  third  year’s  growths) 
showed  that  the  alkaloidal  content  of  the  leaves  of  first  year’s  plants  (1910) 
gave  an  average  of  0-547%,  the  highest  being  0-7%  and  the  lowest  0-334%  ; 
the  same  plants  yielding  approximately  the  same  amount  of  alkaloid  from 
season  to  season.  The  leaves  can  be  picked  to  best  advantage  from  the 
time  of  flowering  until  the  early  berries  begin  to  ripen.  Later  the  leaves 
are  richer,  but  are  too  small  and  sparse  for  harvesting. — C.D.  i./i4,52. 

Belladonna  Leaf  and  Extract  assay.  With  slight  alteration  in  technique, 
the  B.P.  method  is  best. — C.  M.  Caines  and  N.  Evers,  B.P.C.  1926;  P.J. 
ii./26,179  *  C.D.  ii./26,237  ;  P.J.  ii./28,83. 

Discrepancies  in  methods  of  assay  of  Belladonna  and  Hyoscyamus  Leaves. 
Content  of  volatile  bases  in  dry  Henbane  varies.  The  methods  of  the  B.P. 
for  leaves  and  preparations  of  leaves  do  not  give  comparable  results.  In  the 
case  of  Belladonna  Extract  and  the  Tincture  the  residue  is  directed  to  be 
heated  on  the  water-bath  for  l-hour — there  is  no  heating  in  the  case  of  the 
leaves. — W.  A.  N.  Markwelland  L.  J.  Walker,  C.B.,  Oct.  27/28. 

Variation  in  alkaloidal  content  of  Solonacece. — Y.B.P./26,39,4Q. 
Pharmacological  difference  of  the  Solanaceous  alkaloids. — B.C.A./28,A1155« 
Brom-phenol-blue  recommended  as  indicator  for  titration  of  Atropine. 
A  solution  of  1%  Atropine  Hydrochloride  has  Ph  of  3-75. — N.  Evers,  B.P. 
Conf.,  1921. 

Colour  reactions  of  Atropine  and  some  related  compounds. — B.C.A./28, 
A1145. 

Assay  of  Atropine  in  Ointment  B.P.  ’14.  It  is  best  to  dissolve  in  Chloro¬ 
form  ;  extract  with  N/ 20  Sulphuric  Acid  and  back  titrate  with  JM/20  KOH, 
using  Brom-phenol  Blue. — H.  J.  Foster,  P.J.  i./23,479. 

Cultivation.  Belladonna  needs  good  drainage,  warm  hilly  situation,  and 
protection  from  direct  sunlight. — E.  M.  Holmes,  P.J.  i./26,296.  Cultivation 
in  America. — Two  crops  of  leaves  are  obtained — one  at  end  of  July  and  the 
second  in  October.  If  the  roots  are  not  required  for  use  they  should  be  taken 
up  in  October  and  buried  in  a  shed  to  preserve  from  frost,  to  be  divided  into 
five  or  six  rootlets  in  the  spring  for  propagation.  This  procedure  is  better 
than  growing  from  seed.  An  acre  yields  six  to  eight  thousand  pounds  of  herb. 

The  highest  alkaloidal  content  was  obtained  from  a  plot  which  had  not 
been  manured  at  all,  but  which  was  fully  exposed  to  tho  sun.  This 
content  (1-035%  in  the  dry  leaf)  from  leaf  collected  September,  1911.  was 
the  highest  ever  recorded  as  having  been  obtained.  The  content  from  leaves 
under  similar  conditions,  September,  1910,  was  0-44%,  June,  1911,  0-05%, 
— each  the  highest  as  against  plants  grown  with  artificial  manures  and  far 
in  excess  of  the  yields  from  plants  grown  in  the  shade. — F.  Ransom  and  H.  J. 
Henderson,  Int.  Cong.  Applied  Chemistry,  1912.  This  is  of  especial  interest 
more  particularly  as  Belladonna  and  Digitalis  are  frequently  found  in  nature 
in  partially  shaded  situations.  Indeed,  it  has  been  advised  to  grow  Belladonna 
in  the  shade.  The  results  also  are  exactly  analogous  with  the  author’s  culti¬ 
vation  of  Digitalis.  He  has  found  (c/.,  “Digitalis  Assay”)  that  plants 
grown  in  the  sun  were  the  most  active  both  by  chemical  and  physiological 
assay. 

Belladonna  leaves  grown  in  the  shade  contained  0-35%total  alkaloids, — 
those  grown  in  the  son  0-4%. — W.  (Jnger,  Y.B.P.,  19 13. 201. 

Direct  sunlight  favours  leaf  development  and  alkaloidal  content. — 
Comptes  Rend.,  1922,174,188;  Y.B.P.,  1922,3. 

Plants  grown  in  obscurity  show  increased  alkaloid  content  in  leaves  and  stems 
with  slight  diminution  in  roots.  Protein  content  of  leaves  increased  by 
keeping  in  the  dark. — J.C.S.A.  i./22,96. 

Plants  grown  in  the  hard  climate  of  Scotland  gave  a  good  alkaloid  figure — 
up  to  0-58  per  cent.  Roots  0-72  to  0-78%  (U.S.  0-45%),  Stalks  0-08%.— R. 
Glode  Guyer,  P.J.  i./2i,169. 

Artificial  Manures,  e.g..  Sodium  Nitrate  1  cwt.,  with  Kainit  3  cwt.  per 
acre,  increase  the  yield  of  green  plant.  This  yielded  181  tons  per  acre  Sep¬ 
tember,  1911,  as  against  the  plot  with  no  manure,  but  sun,  81  tons  per 
acre. — Ransom  and  Henderson,  ibid. 
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■Rn^ir  Slaw  2  cwt.  per  acre  and  Superphosphate  (5  cwt.)  applied  March 
to  AorU  had  good  effect  on  alkaloid  yield --better  than  farmyard  manure. . 
The  hiwhett  percentage  of  alkaloids  has  been  observed  in  sunny  seasons. 
Cultivated  plants  yielded  as  much  afl  1*08%  alkaloid.  I  •  H.  Carr,  n  .  Con- 

g7ndianVGovemeM%Uadonna  ^E  ^Ho^mes  P* Vii  /x^ 

cilttvSoA  in  Kumaun  (North  West  Provinces).  Ten  tons  of  fresh  leaves 
picked  during  the  year  ending  March  21/20.  Norman  Gill,  C.I>.,  1920,  p.  140. . 

EmtrS  Atrovoe  Foudras.  A  small  beetle  has  made  its  appearance  m  Bella¬ 
donna  plants  at  Hitchin,  especially,  prevalent  m  dry  seasons.  Recommenda¬ 
tions  are  given  for  cultivation  which  would  tend  to  eradicate  the  insect. 

Perr6des,  P.J.  ii./io,135.  __  ,,  ,  >  at  t 

Phytophthora  Erythroseptica .  var .  Atropce  on  Belladonna  Boot.  IN.  h. 

Alcock,  P •  J  •  l./26,232.  #  «  ,  .  A  ..  a  1  Q  0/  \  llrolrvirl  a 

Belladonna  Fruity  either  ripe  or  unripe,  contains  0#1  to  0*13  /0  AiKaloias. 

^  Frows’9and3  rabbits’  livers  have  the  power  of  destroying  Atropine.  This 
is  duetto  a  soluble  body  resembling  a  ferment.  None  of  the  tissues  investi¬ 
gated  in  the  cat,  rat  and  dog  have  any  like  power. — B.M.J.  11. (12, 1099. 

Elimination  of  a  Belladonna  preparation  taken  internally  is  rapid.  It  rarely 
produces  poisonous  effects  in  medicinal  doses. — L.  ii./io,576. 

Extractum  Belladonnas  Viride  (B.P.  1898). 

This  is  now  little  used,  being  replaced  by  the  B.P.  ’14  Dry  (Alcoholic)  Ex¬ 
tract  of  the  leaf.  It  is,  however,  still  employed  in  Glycerinum  Belladonnas. 

'  Indian  *  Belladonna  possibly  a  Scopola  species,  e.g.  S.  lurida.  According 
to  E.  J.  Waring  a  tincture  made  with  the  leaves  of  this  plant  1  in  8  of  alcohol 
administered  to  patients  produced  extreme  dilatation  of  the  pupils.  The 
largest  dose  was  20  drops  during  24  hours  —in  two  cases  causing  blindness. 
Great  caution  necessary.— E.  M.  Holmes,  P.J.  i./i7,351. 


BXSMUTHUM. 

Bismuth  in  Pharmacy — the  metal  and  its  inorganic  derivatives.  Bismuth 
alloys,  some  melting  as  low  as  60°  C.,  are  used  for  fire  alarm  sprinkler  devices. 
Aluminium  Bronze,  made  of  Aluminium  92,  Copper  5,  Bismuth  2,  and  Sili¬ 
con  1,  is  resistant  of  Cyanide.  Bismuth  Bronze,  containing  Bismuth,  Nickel, 
Copper  and  Zinc,  or  Bismuth,  Nickel,  Copper  and  Antimony,  or  Bismuth, 
Nickel,  Copper,  Lead  and  Tin,  is  resistant  of  seawater. — G.  Malcolm  Dyson, 
P.J.  i. '28, 242, 348,582. 

Colorimetric  estimation  of  Bismuth  in  urine  by  means  of  Phen- 
azone  and  Potassium  Iodide,  after  destroying  organic  matter. — C.  A.  Hill, 
L.  ii./25,1281. 

A  method  of  determination  of  Bismuth  in  body  fluids  and  tissues. — C.  S. 
Leonard,  Jl.  Ph.  &  Exp.  Ther.,  July  ’26,81. 

Distribution  of  Bismuth  in  the  blood. — B.C.A.,  *28,1151. 

Bismuth  intramuscularly,  as  the  metal  in  Dextrose  solution,  or  Potassium 
Tartrate  or  Salicylate  in  oil,  Bismuth  causes  definite  and  prompt  diuresis  in 
human  subjects. — Jl.  A.M.A.  ii./28,225. 

Studies  in  the  pharmacology  of  Bismuth  salts. — C.  S.  Leonard,  Jl.  Pharm. 
and  Exp.  Therap.,  Dec.  *28,333-364. 


Liquor  Bismuthi  et  Ammonii  Cifcratis.  (.B.P. ’14) 

We  find  it  best  to  store  in  full  moderate  sized  (stoppered)  bottles,  which 
contain  sufficient  for  immediate  use.  Sterile  materials  and.  utensils  should 
be  used.  The  Liquor  made  and  stored  in  this  manner  will  keep  good  for  years. 
Ihe  addition  of  1  of  chloroform  in  400  parts  is  also  useful.  The  solution  of 
ammonia  used  must,  be  quite  free  from  tarry  matter.  Test  for  the  latter  by 
adding  „  to  3  tm,  of  copper  sulphate  to  the  ammonia  solution  until  it  smells 
very  slightly  of  ammonia ;  tar  constituents  will  colour  it. 

Our  experiments  snow_ that  the  B.P .  1885  method  is  best — is  both  economical 
S  t  It  is  important  that  the  Bismuth  Citrate  should  be  pure. 

a  ji1!  •  14  method  more  washing  than  that  specified  may  be  required. 
And  if  a  lar^e  amount  be  used,  there  appears  liability  to  reform  some  sub¬ 
nitrate  which  will  not  dissolve  in  the  Ammonia. 
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One  mol.  weight  of  commercial  Bismuth  Citrate  requires  approximately  2 
mol.  weights  of  Ammonia  to  dissolve  to  an  alkaline  solution.  This  Solution, 
on  adding  Citric  Acid  to  neutralise  i  a  molecular  weight  of  the  Ammonia, 
becomes  amphoteric  to  litmus.  Therefore,  1  molecule  weight  of  Citrate  to 
make  a  Neutral  (amphoteric)  Solution  requires  1£  molecular  weights  of  Am¬ 
monia.—  Cf.  note  on  preparation,  Vol.  I.,  p.  220. 

In  estimating  Bismuth  in  Liquor  Bismuthi  it  is  a  good  plan  to  reduce  with 
alkaline  Formaldehyde  solution,  wash,  dry  and  weigh  precipitate  finally  as 
Bismuth  Oxide.— P.J.  i./«8,270. 

Bismuthi  Carbou&s. — Calcium  is  frequently  present  as  impurity. — H. 
Stout,  P.J.  i./2i,73. 

Manufacture  of  ‘  Light  ’  Bismuth  Carbonate  a  trade  secret.  During  con¬ 
version  of  Bismuth  Subnitrate  to  Oxycarbonate  adsorption  of  traces  of  alkali 
results  and  no  amount  of  washing  will  remove  it.  With  tap-water  double 
decomposition  between  this  alkali  and  Calcium  salts  occurs,  with  consequent 
deposition  of  Calcium  Carbonate.  Method  must  be  used  to  destroy  the  alkali : 
it  is  not  stated  what  method. — R.  W.  E.  Stickings  and  H.  C.  Coupland,  C.D. 
i. /28,Q>05. 

Bismuthi  Hydrosidlim. — C.  E.  Corfield  and  Miss  E.  Woodward  were  unable 
to  substantiate  the  formula  BiO.OH  for  a  body  made  by  the  Fr.  Cx.  or  other 
method.  The  onlv  pure  compound  they  could  obtain  was  one  of  the  formula 
Bi(OH),.— P.J.  i./24,83. 

Bismuthi  Salicylas. 

Bismuth  in  organic  compounds,  Salicylate,  Liquor,  Xeroform,  etc.,  is  easily 
estimated  by  reducing  to  metallic  Bismuth  with  Formaldehyde. — S.  B. 
Tallantyre,  B.P.  Conf.,  1919. 

5  Cm.  treated  with  50  Cc.  of  dry  ether  should  yield  not  more  than  0-005  Gm. 
Salicylic  Acid. — B.P.  ’14. 

Rectified  Benzol  as  extractive.  If  allowed  to  percolate  through  the  sample 
and  the  liquid  be  dropped  into  dilute  Ferric  Chloride  Solution,  this  will  detect 
the  smallest  quantity  of  free  Acid  by  violet  colouration  at  junction  of  the  two 
liquids.  Alcohol  decomposes  it.  Chloroform  is  unsuitable. 

Bismuthi  Subnifcras. 

Oragendord’s  Test  for  Alkaloids. — Bismuth  Subnitrate  8,  Nitric  Acid, 
Sp.  Gr.  1-18,  20;  add  this  solution  gradually  to  a  concentrated  solution  of 
Potassium  Iodide  22-7.  Cool,  decant  from  Potassium  Nitrate  formed  and  dilute 
to  100  with  water.  The  solution  precipitates  most  alkaloids. 

A  suggested  modification. — Dissolve  Bismuth  Carbonate  64  in  Hydrochloric 
Acid  85  and  add  Water  500  containing  Potassium  Iodide  166.  Finally  make 
up  with  Water  to  800.  This  eliminates  Nitric  Acid  which  causes  decomposition, 
and  the  proportion  of  Potassium  Iodide  is  less.  With  this  formula  there  is  not 
the  trouble  with  the  crystals  of  Potassium  Nitrate. 

Hypertension — Administration  of  Bismuth  Subnitrate  assists  materially 
in  obtaining  a  reduction  in  arterial  tension,  owing  to  its  property  of  breaking 
the  vicious  circle  of  vascular  fatigue,  hyperirritability,  with  more  spasticity 
and  fatigue,  and  thereby  permitting  of  physiologic  rest. — E.  J.  Stieglitz,  Jl. 
Pharm.  &  Exp.  Therap.,  Dec.  ’28,422. 

Tnresn’s  Reagent. — Bismuth  Citrate  2-4  Gm.,  Water  20  Cc.,  Ammonia 
q.s.,  made  up  to  30  Cc.  with  Water  and  add  to  a  solution  of  Potassium  Iodide 
2  Gm.  in  Nitric  Acid  45  Cc.  Is  similar  in  use  to  above. 

Metallic  Bismuth  is  diamagnetic.  It  is  a  bad  conductor  of  heat.  It 
is  used  in  making  stereo-metal  on  account  of  its  low  fusion  point — about 
300°  C. 

Nitrate  is  estimated  in  Bismuth  Salts  by  mixing  5  Gm.  of  the  salt  with  5 
Cc.  Alcohol,  150  Cc.  water,  50  Cc.  33%  Caustic  Potash  and  8  Gm.  Devarda’3 
Alloy,  and,  after  standing  10  minutes,  the  Ammonia  formed  is  steam-distilled 
and  titrated — using  Methyl  Pved. — T.  McLachlan,  P.J.  i./2i,477. 

Sodium  Potassium  Tartro-Bismuthate. 

Maximum  tolerated  dose  intramuscularly  in  rabbits  is  100  mgr.  per  kilo. 

It  and  others  tested  produce  necrosis  of  kidney  tubules,  with  attendant 
nephritic  and  ureemic  symptoms. — Leonard  and  O’Brien,  Jl. Pharm.  &  Exp. 
Therap.,  July,  ’26,  per  C.D.  ii./26,943. 

Bismuth  Anhydro  -  methylene  Citrate,  Diethylmalonate,  Mandelate, 
Vanillate  and  Cinnamate  made  with  help  of  Bismuth-Mannitol  solution 
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Bromural  36%,  Bromalin  32%,  Bromalbumin  7%,  Brometone  77%. 


Bromaibumin  (10  grains)  =  0-7  ,,  ,,  (or  more) 

Brometone  (15  grains)  =11*6  ,,  „ 

Detection  of  Bromine  excreted  in  the  urine  after  taking  various 
Bromine  Compounds — Sedasprin,  Adalin,  and  Potassium  Bromide. 

Test  for  Bromine  in  Urine,  The  urine  is  made  alkaline  with 
Caustic  Soda,  evaporated  to  dryness  and  incinerated  at  a  low  temperature. 
The  mass  is  extracted  with  about  10  Ce.  and  4  Ce.  of  water  filtered,  acidified 
and  a  few  drops  of  Chlorine  Water  added,  and  the  mixture  shaken  out  with 
5  Cc.  of  colourless  Carbon  Bisulphide. 

In  an  investigation  we  found  : 

A  patient  under  Potassium  Bromide. 

Case  I.  [5  grains  (0*3  Gm.)= 218  mgr.  of  Bromine]. 

5  grains  were  taken  at  night.  The  urine  passed  in  the  morning  contained 
about  2  mgr.  of  Bromine,  while  the  third  quantity — 16  hours  after  taking 
Potassium  Bromide — was  free  from  Bromine. 

Case  II.  [10  grains  (0-6  Gm.)  =  435  mgr.  of  Bromine]. 

10  grains  were  taken  at  night,  by  a  different  person,  the  following  results 
being  obtained : — 

In  the  evening  no  trace  of  Bromine  was  found  in  the  urine.  During  first 
day  :  About  3-4  mgr.  found  in  all  the  urine ;  After  36  hours  :  About  2  mgr. 
found  in  urine ;  40  hours  after  taking  :  About  1  mgr.  found ;  80  hours  after 
taking  :  Only  a  very  slight  reaction. 

In  each  separate  quantity  (varying  from  250  to  500  Cc.)  of  urine  examined  . 
only  2  to  3  mgr.  or  less  of  Bromine  was  found.  This  means  that  during  the  ■ 

days  probably  only  about  20  mgr.  of  Bromine(5%  of  the  amount  ' 
taken  was  excreted  in  the  urine. 

Cushny  found  that  after  a  single  dose  of  30  grains  of  bromide  the  urine  i 
may  contain  traces  of  the  drug  for  2  months,  only  about  10%  being  elimin-  ( 
ated  in  the  first  24 hours. — J.H.  Hannan,  Pr.,  Oct.,  *27,262. 

A  Patient  under  Adalin — [15  grains  (1  Gm.)  =  0-328  Grn.  of  Bromine]. 

The  urine  was  shaken  several  times  with  Chloroform  to  remove  any  un¬ 
changed  Adalin,  but  this  would  possibly  not  eliminate  Diethyl-bromo-aeetic 
Acid — a  likely  product  of  hydrolysis. 

15  grains  (1  Gm.)  were  taken  at  night.  The  urine  passed  in  the  morning;’ 
was  free  from  Bromine,  but  the  third  quantity  examined  (20  hours  after 
taking)  contained  about  3  mgr.  of  Bromine.  This  may,  however,  have  been  a 
present  as  (C2HO2C.Br.COOH. 

Adalin  is  evidently  not  expected  to  split  up  since— “  though  containing 
Bromine,  its  action  is  attributed  to  the  molecule  as  a  whole.” 

A  patient  under  Sedaspirin — [10  grains  (0-6  Gm.)  =  200  mgr.  of  Bromine].  ■ 

After  evaporation  the  urine  was  acidified  and  extracted  with  Ether  several 
times,  to  remove  any  Bromo-sahcylic  Acid  and  the  test  applied  for  inorganic 
bromide,  but  the  results  were  negative. 
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In  view  of  the  fact  that  so  little  is  found  after  5  grains  of  Potassium  Bromide 
*— an  almost  equivalent  dose  in  Bromine  content — this  was  not  surprising. 
The  Bromine  had  been  absorbed. 

Fluorescein  Test  for  Bromine  in  Body  Fluids. 

Soak  strips  of  tilter  paper  in  a  saturated  solution  of  Fluorescein  in  60% 
Acetic  Acid,  and  allow  to  dry.  Add  to  body  fluid  in  a  test  tube  a  few  crystals 
Potassium  Permanganate.  Agitate  and  add  a  few  drops  Concentrated  Sul¬ 
phuric  Acid.  Moisten  Fluorescein  paper  with  2%  Acetic  Acid  and  hold  at 
mouth  of  test-tube.  Presence  of  Bromine  indicated  by  rapid  change  of  paper 
from  yellow  to  bright  pink.  Presence  of  Chlorine  and  Iodine  does  not  inter¬ 
fere  with  test.  Found  positive  in  urine  voided  15  minutes  after  oral  adminis¬ 
tration  of  10  grains  of  Sodium  Bromide.  The  Fluorescein  papers  will  keep. 
— G.  H.  Belote,  Jl.A.M.A.  i./27,1697. 

A  method  for  the  estimation  of  bromides  in  urine  in  the  presence  of  large 
amounts  of  chlorides. — G.  H.  W.  Lucas,  Jl.  Ph.  &  Exp.  Ther.,  Oct.  *28,228. 

Calcium  Bromide. 

In  preference  should  be  of  the  U.S.  standard  (containing  not  less  than  84% 
Calcium  Bromide  and  not  more  than  85%). — B.  B.  Bennett,  P.J.  i./28,563. 
Method  of  Bromination  with  Aqueous  liypooromous  Acid. 

The  use  of  hypobromous  acid,  prepared  by  digesting  bromine  and  HsO  with 
excess  of  HgO,  in  the  form  of  a  straw-yellow  solution  containing  about  6-2% 
of  Br,  is  suggested  as  a  brominating  agent.  It  suffices  to  shake  this  in  the  cold 
with  C6H« ;  CgHiCHg,  or  C«H6COOH  to  obtain  satisfactory  yields  of  rnono- 
bromobenzene,  o-and-p-bromotoluene,  w-bromobenzoic  acid.  Aniline  yields 
tribromaniline  ;  phenol  gives  tribromophenol  under  similar  conditions ;  nitro¬ 
benzene  resists  bromination,  as  also  does  phthalic  acid. — J.C.S.A.  i./io,234 


CAFFEINA. 

See  also  Vol.  I.,  p.  248. 

Caffeine  and  Theobromine  fad  to  precipitate  with  Mayer’s  Beagent,  dis¬ 
tinguishing  them  from  the  majority  of  alkaloids.  Caffeine  has  a  bitter,  not 
agreeable  taste.  Tea  contains  a  minimum  of  3-5%  of  Caffeine  ami  a  maximum 
of  4-0%.  Baw  coffee  about  1*2%  and  when  roasted  about  1*3%.  For  manu¬ 
facture,  tea  dust  with  the  strongest  yield  of  alkaloid  is  extracted. 

Tea.— -When  there  is  neitner  caffeine  nor  tannin  present  in  quantity  exceed¬ 
ing  that  which  the  compound  of  them  (caffeine  tannate)  contains,  the  tea  is 
pronounced  by  the  taster  as  of  good  quality.  Caffeine  and  tannin  occur  mostly 
(in  good  teas)  in  the  ratio  of  1:3 — which  is  virtually  the  ratio  in  Caffeine 
tannate. 

Tea  Infusions. — Cold  water  extracts  only  a  very  small  proportion  of 
the  total  Caffeine  in  Tea,  though  solubility  is  1-35  per  cent,  at  16°  C.  Caffeine 
is  taken  up  always  as  Tannate. 

Cup  of  Coffee, — The  Caffeine  in  tea  being  in  the  form  of  Caffeine  Tannate, 
is  precipitated  by  the  gastric  juice  and,  therefore,  the  Caffeine  is  probabiy 
not  absorbed  until  it  reaches  the  alkaline  alimentary  tract.  In  the  case  of 
coffee,  however,  in  whatever  form  the  Caffeine  may  be  present  it  is  soluble 
in  both  alkaline  and  acid  fluids  and,  therefore,  the  absorption  in  this  case 
is  probably  in  the  stomach,  hence  the  more  prompt  action  as  restorative. 

Ftocisting  Coffee  diminishes  the  amount  of  Caffetannic  Acid.  In¬ 
fusion  of  raw  coffee  contains  9-6%,  pale  roasted  6-6%,  and  high  roasted 
3-7%  approx.  Pyridine  is  present  in  Coffee  in  small  quantity.  Coffee  often 
relieves  asthma — while  Pyridine  is  advised  as  useful  in  asthma. 

Caffeine,  in  its  effects  and  constitution,  is  very  like  beef  tea — though  violently 
attacked  in  the  past  on  the  ground  that  through  it  men  were  losing  their 
stature  and  women  their  beauty. — Prof.  Dixon,  P.J.  i,/24,66. 

Benzol  and  Toluol  are  good  solvents  for  extraction  of  Caffeine  commercially 
from  Tea  Dust.  Best  to  add  Sodium  Carbonate  in  the  process. — Y.B.P.’23,6. 

Decaffeinated  Coffee. 

The  amount  of  Caffeine  removal  in  current  specimens  approximates  well  over 
90%,  assuming  that  1*2%  of  Caffeine  by  weight  was  originally  present. — 

•A.M.A.  ii./28,883. 

Caffeine  injected  subcutaneously  or  intravenously  in  1  to  2  Gm.  doses  in 
dogs  invariably  caused  rise  in  blood  sugar,  7  out  of  10  animals  dying  within  30 
minutes  to  13  hours.  Simultaneous  injection  of  Caffeine  and  Insulin 
invariably  caused  hypoglycemia.  The  hyperglycemic  action  of  Caffeine 
may  be  due  to  its  stimulation  of  the  suprarenals  and  excessive  production 
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of  Adrenalin,  thus  proving  the  antagonism  between  the  suprarenals  and  the 
pancreas  in  regulation  of  amount  of  blood,  sugar.- — B.M.J.E.  ii./24,84. 

On  the  coronary  vessels  Caffeine,  Theobromine  and  Theophylline  claimed i 
to  have  active  vasodilator  action,  Caffeine  b  eing  the  weakest  and  Theobromine ; 
the  strongest.  In  angina  pectoris  coronary  vasodilation  by  the  latter  may 
be  of  service— R,  St.  A.  Heathcote,  Jl.  Pharm.  &  Exp.  Therap.,  Dec.  1920. 

Estimation  of  Caffeine  in  presence  of  Acetanilide,  e.<j., , 
in  headache  powders  ;  extract  from  a  sulphuric  acid  solution  with  chloro-  ■ 
form.  Precipitate  with  iodine  and  decompose  the  periodide  with  sodium  1 
sulphite,  and  extract  the  base  again  with  chloroform. 

Determination  of  Caffeine  in  CafFein>e°°S&cfiam-SaIicyfcite., 

P.G.  VI.  directs  to  dissolve  0-5  Gm.  of  Caffeine  Sodium  Salicylate  in  1  Cc.  ■ 
water  in  a  50  Cc.  measure.  Add  to  the  solution  25  Gm.  of  Chloroform  and  l 
2-5  Gm.  of  Sodium  Hydroxide  solution.  Shake  thoroughly  for  5  minutes., 
After  adding  0-3  Gm.  of  Tragacanth,  shake  again  for  several  minutes,  and  l 
after  a  further  5  minutes  pour  20  Gm.  of  the  Chloroform  solution  (equivalents 
to  0-4  Gm.  of  the  sample)  through  a  little  wool  into  a  weighed  flask.  On  1 
evaporating  the  Chloroform  and  drying  the  residue  at  100°  C.,  the  residue; 
must  be  at  least  0-16  Gm.,  representing  40%  of  Caffeine. 

Caffeine  hinders  germination  of  seeds. — L.  i./i2,666. 


Mat&  (See  also  Vol.  I,  p.  253). 

Analysis  showed  Caffeine  2-02%,  Sugar  as  Glucose  6-08%,  Tannin  11*22% — 

3  and  10  minutes  infusion  (the  10  minutes  being  on  the  old  marc)  at  about  90* 
gave  total  dissolved  substances  respectively  21*8%,  31*8%,  organic  matter 
19-4%,  28-4%.  Mineral  Matter  (Ash)  2-4%,  3%,  Tannin  7*68%,  11*08%  and 
Caffeine  1*39%  and  1*70%.  The  second  figures  in  each  case  indicating  totals. 

The  best  method  of  preparing  the  ‘Tea’  is  by  first  moistening  the  leaf  thoroughly 
with  boiling  w'ater,  and  then  after  a  few  minutes,  adding  the  remainder  of  the 21 
boiling,  water  and  allowing  to  infuse  for  15  minutes. 

A  mild  heart  stimulant  if  taken  periodically.  Leaving  it  off  after  having: 
taken  it  for  some  time  may,  it  is  said,  cause  prostration.  Mortality  fronm 
heart  disease  in  Argentine  is  greater  than  elsewhere— ascribed  to  Mat6. 

M0.1C  than  18,000,000  people  in  S.  America  drink  Mat6.  Thought  to  ward  i 
off  rheumatism  and  produces  exhilarating  yet  soothing  effect  on  nerves  and! 
has  very  sustaining  properties.  Principal  beverage  of  rural  working-classes 
m  the  Argentine,  Paraguay  and  Brazil.— Jl.  Trop.  Med.,  Sept.  1/25,320. 


CALCIUM. 

Calcium  Metal. 

Jmv?  me^bod  of  manufacture  consists  in  electrolysing  fused  calcium  chloride 
hp"Sn^urClmCathade  Whl<7h  oaly,  lust  touches  the  surface  of  the  salt  and  can 
M  w  si?  apds  s°  a8  to  Produce  ingots  of  the  metal.  Its  density  is  1*548, 
off  v  v  'o  „be  drtwn  0U,t  mt1°  a  very  fine  wire,  being  tenacious.  Is 

nitro^n*  1 5  &Cted  UP°n  by  water>  but  combines  with  hydrogen  and  with 

conditions  wfth volu™et™ally  by  precipitating  it  under  specified 
Suentlv^  fitfm?°nTiUm  0xalate’  the  excess  of  which  issubse- 

A«  in/£d  Che^Soc^iJ TvSTiv?  p'TsI"™ 

Calcium  Carbide.  CaC,  =  64*07.  ’’  P‘  * 

(Requires  special  storing  ) 

of  absolute  alcohol.  iiay  De  U8ed  413  a  test,  for,  and  in  the  preparation 

Nitrogen  Fixation. 

V  tien  nitrogen  is  passed  over  calcium  carbide  heated  to  1000*  P 
with  water  under  pressure,  thus*—  s  ‘  ’  ih  mtrogen  01  same 

prochess.abFoer Sails' of °^^i&ctmTa^1jA.T?6^n  iS  th®  Frank'Garc 


CaCN2= 

interacts 
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Calcium  Cyanamide,  is  a  black  powder,  containing  15-20%  Nitrogen 
and  about  20%  free  Lime.  As  a  fertiliser  it  is  valuable  on  acid  or  ‘sour’ 
soils  and  is  usually  treated  with  oil  to  render  it  granular  and  to  reduce 
its  dusty  and  corrosive  nature. 

Another  method — the  production  of  Calcium  Nitrate  is  that  of  Blrkeland- 
Eyde. 

A  third  is  the  production  of  nitrous  fumes  by  passing  air  through  an  iron 
tube  in  which  an  alternating  current  arc  of  5  metre  length  is  maintained  under 
a  pressure  of  4,200  volts. — Schoenherr  and  Heszberger.  The  gas  ob¬ 
tained  is  mixed  with  limestone,  forming  Calcium  Nitrate,  the  ‘  Air  Saltpetre.' 

For  some  years  prior  to  1914  Germany  had  been  making  Cyanamide  on  a 
limited  scale  and  not  long  before  the  outbreak  of  war  the  Haber  process  for 
producing  Ammonia  by  direct  union  of  Hydrogen  and  Nitrogen  had  reached 
the  stage  at  which  its  success  as  an  industrial  process  was  assured.  In  addi¬ 
tion  Germany  possessed  Ostwald’s  Process  for  converting  Ammonia  by  oxi¬ 
dation  into  Nitric  Acid.  Our  supplies  of  Ammonia  on  the  other  hand  were 
restricted  by  the  output  of  our  gas  works  and  coke  ovens  and  we  were  entirely 
dependent  for  Nitric  Acid  on  the  import  of  Sodium  Nitrate.  The  synthetic 
production  by  Germany  of  Nitric  Acid  during  the  war  was  a  remarkable 
achievement. — Sir  J.  Dobbie,  Pres.  Add.  J.C.S.,  Apl.,  ’20, 430. 

The  first  person  in  this  country  to  direct  attention  prominently  to  the 
development  of  the  Fixed  Nitrogen  industries  abroad  was  Prof.  A.  W.  Crossley. 
— P.J.  i./io,329. 

Hydrogen  from  Coal  and  Nitrogen  from  the  Air  to  produce  Ammonium 
Sulphate. — Works  in  Cumberland. — L.  i./2o,210. 

In  1913,  the  Badische  Anilin-  und  Soda-Fabrik  produced  some  20,000  tons 
of  synthetic  Ammonium  sulphate,  and  by  1918  single  units  were  making 
20  tons  per  day  of  anhydrous  Ammonia.  The  total  German  production  of 
anhydrous  Ammonia  for  1918  must  have  exceeded  250,000  tons. — Industrial 
Catalysis. — Stanley  J.  Green  (E.  Benn,  Ltd.). 

Calcii  Chloridum. 

Calcium  Chloride  is  a  by-product  in  the  alkali  industry  and  thus  makes  a 
cheap  brine  for  refrigerating  purposes.  Super-saturated  solutions  are  used 
in  foot-warmers,  the  liquid  on  solidifying  giving  out  a  continual  supply  of  heat. 
— C.  &  D.  i./25,331. 

“  A.  R .” — Should  be  clearly  soluble  in  water  and  neutral.  For  Barium 
and  Strontium  1  Gm.  in  10  Cc.  of  water  should  not  show  any  turbidity  after 
adding  20  Cc.  of  Calcium  Sulphate  solution  and  standing  several  hours.  For 
Iron  and  heavy  metals  1  Gm.  in  20  Cc.  of  water  and  5  drops  of  Ammonia 
solution  should  not  show  darkening  or  discoloration  on  adding  5  drops  of 
Ammonium  Sulphide  solution.  For  Nitrate  0-1  Gm.  dissolved  in  strong 
Sulphuric  Acid  should  not  give  a  blue  colour  on  adding  Diphenylamine 
P„eagent — q.v. 

Calcium  Chloride  given  in  excess  may  cause  clotting  of  the  blood. 

Calx  Chlorinata. — According  to  modem  views,  when  moist  C02  acts  on 
bleaching  powder  Chlorine  only  is  given  off  (no  Hypochlorous  Acid  as  origin¬ 
ally  taught).  Air  free  from  C02  very  slowly  liberates  Hypochlorous  Acid, 
but  no  Chlorine.  With  air  containing  C02  a  mixture  of  Hypochlorous  Acid 
and  Chlorine  is  obtained,  the  proportion  of  the  former  decreasing  with  time. 
These  points  are  explained  on  assumption  that  the  action  of  Chlorine  on 
alkalis  is  reversible 

Ca(OH)2  +  Cl,  JlJ  Ca(OCl)Cl  +  H20. 

The  action  of  air  in  promoting  bleaching  is  therefore  due  to  removal  of  Lime 
from  the  powder  by  C02.  The  bleaching  action  is  further  accelerated  by 
the  addition  of  Common  Salt  or  Calcium  Chloride. 

Stabilized  Bleach,  i.e.  Bleach  mixed  with  20%  powdered  quicklime, 
retains  its  available  Chlorine  in  hot  climates,  e.q.  a  sample  leaving  England 
at  25%  and  arriving  in  Madras  showing  18*4%,  fell  to  10%  in  42  weeks,  while 
ordinary  Bleaching  (leaving  England  35%)  fell  to  0-42%  in  14  weeks.  After  2 
years,  however,  it  was  found  to  contain  5-9%  Calcium  Chlorate — this  would 
not  do  for  sterilising  water,  owing  to  its  taste. — A.  F.  Macculloch,  J.S.C.I. 
’2i,40,240T;  Y.B.P.  ’22,119.  j**-.. , 

Water  Sterilization  with  Chlorine  and  Chlorinated  Lime.  See  Vol.  I., 
p.  45,  and  the  Water  Analysis  Chapter  this  Volume. 
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CAMPHOR. 

Camphor  Production. — The  leaves  are  the  best  parts  of  the  tree  to 


use  The  yield  is  1%  or  more  of  crude  Camphor.  ^  „  . 

Camphor  Estimation  (in  Spirit  oi  Cainpnor).  Place  10  Cc.  in  a  conical 
flask  ( ™  1  Gra.  Camphor)  and  add  4  volumes  of  Lead  Subacetate  Solution 
(Sp  Gr.  1  320)  and  shake.  The  Camphor  collects  as  a  cake  on  the  top.  The 
liquid  contains  some  more  in  suspension.  Filter  in  a  cool  place  (covered)* 
Wash  flask  with  Ether  and  pour  this  on  the  Alter,  then  wash  with  more  Ether 
until  all  Camphor  is  extracted,  collect  Solution  in  a  tared  dish.  Evaporate 
spontaneously,  place  in  desiccator  and  weigh. 

Synthetic  (ArtiScial)  Camphor  is  manufactured  by  acting  on  turpentine 
with  various  acids.  nnn/ 

Natural  and  synthetic  Camphor.  The  manufacture  of  Celluloid  takes  80% 
of  the  world’s  production.  The  film  industry  takes  a  lot.  The  manufacture 
of  synthetic  Camphor  is  difficult  economically — dependent  on  a  plentiful  1 
supply  of  Turpentine  rich  in  Pinene  and  its  market  value.  One  type  competes 
against  the  other.  Darmois  has  produced  the  synthetic  of  optical  activity 
equivalent  to  the  natural.— C.D.  ii./26,405.  See  also  P.J.  i./24,234. 

Pinene  (Ci0Hi6)  is  obtained  by  fractional  distillation  of  oil  of  turpentine 
previously  freed  from  resin.  The  pinene  saturated  with  dry  hydrochloric: 
acid  is  the  old-fashioned  artificial  camphor.  The  subsequent  processes  consist : 
of  splitting  off  the  hydrochloric  acid  to  obtain  camphene, which  is  isomorphous 
With  pinene.  This  substance,  dissolved  in  glacial  acetic  acid,  with  a  little 
sulphuric  acid,  yields  bornyl  acetate,  and  this  saponified  becomes  borneol, 
which  is  identical  with  Borneo  camphor.  After  oxidation  synthetic  camphor 
results,  and  this  corresponds  exactly  with  the  Japanese  and  Chinese  camphor, 
except  in  optical  properties. 

The  synthetic  is  optically  inactive,  therefore  i3  not  official.  The  J3.P.’14  body 
is  dextrorotatory,  and  a  test  for  Artificial  Camphor  is  also  given  in  Spiritus  s 
Camphor*.  Synthetic  Camphor  has  M.Pt.  165°  C.,  whilst  natural  has  M.Pt. 
175°  C- — cf.,  also  Ph.  Ital. 

Synthetic  Camphor  should  be  examined  for  halogens,  usually  due  to  Pinene 
Hydrochloride,  Fir  Camphene  and  other  allied  impurities. — P.J.  ih/24,608. 

Camphor  Compounds :  Homocamphor,  a  substance  differing  from  Camphort 
in  the  inclusion  of  an  additional  CH2  group  in  the  ketone  ring. — A.  Lapworth  1 
&  F.  A.  Boyle. — J.C.S.,  June,  20,  743. 


An isomeride  of  Camphor,  3-methyl-5 isopropyl-/^.  Aeyclohexenone,  possesses: 
the  physiological  properties  of  Camphor  to  a  high  degree,  and  is  also  easily 
soluble  in  Sodium  Salicylate  solution.  It  has  been  introduced  into  therapeutics 
under  the  name  of  “  Hexeton.” — J.C.S.,A.i./25,685. 


UHCAMABIS  INDICA.  (B.P.'U). 

00  also  Vol.  I.,  p.  266. 

^j^Since  February  26,  1925. 

In  Northern  India  the  resin  exuded  is  mixed  with  tobacco  and  smoked 
or  taken  m  the  lorm  of  bhang  as  a  drmk.  The  native  then  passes  into  a  state 
of  languid  ease,  accompanied  by  an  elated  sense  of  superiority.  There  is  alsc 

“  becom, 

90%  Iess  than  12i%  extracttc 

A  pharmacological  study  of  G.  Americana ,  i.e.,  0.  Sativa  grown  In  America 

ofXsiXcafaotS  ^  t?-at  importof0 

whSWttKi dS, o%“o* <?og3  ls  reli?b1' 
wi«>  the  same  quantity  ol  a piepareSon  of Sn’egeSth? 

[gJFJEstractuin  Cannabis  Indicee  (.B.P.’m.) 

W hen  this  extract  is  dissolved  with  alcoholic  Rnlntmn  -u  j  ♦  j 

and  the  solution  evaporated  to  dryness/disX 

ether,  the  uncombined  and  unsaponified  portion  haken  WltJ 

mg  the  ether  aud  warming  the  residue  with  Bvo  r\n  Oh  evaporat 

acid  the  residue  is  almost  entirely  converted  into  n r^Cen  wted  nitr| 

the  alkaline  liquor  is  now  rendered  acid  with  hvrirnom^ ine  substance, 
with  ether  the  teem  acids  and  chlorophyll  are  Sf^The  ether  ^y  b 
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completely  evaporated  and  the  residue  dried  and  weighed.  If  we  call  the 
first  active  extract  “  A  ”  and  the  second  “  B,”  in  a  genuine  preparation  A  =  44 
per  cent,  aud  B  =  30  per  cent.,  but  at  present  what  the  minimum  percentage 
of  A  is,  which  a  genuine  extract  ought  to  yield,  is  undetermined. — D.  B.  Dott, 
C.D.  i./22,117. 

Pharmacological  Examination* 

U.S.P.X.  tests  by  comparison  of  degree  of  incoordination  produced  in 
dogs  by  0-1  Cc.  per  kilo  by  the  mouth,  with  that  caused  by  the  same  dose  of  a 
standard  preparation. 

The  effect  produced  in  dogs  is  like  alcoholism  in  man.  There  is  at  first 
slight  loss  of  control  in  the  hind  legs  so  that  the  dog  staggers,  later  the  ataxia 
is  more  marked — the  dog  is  unable  to  stand  up  and  begins  to  show  drowsiness 
and  may  finally  pass  into  heavy  sleep. 

Test  for  recognition  of  Hashish. 

The  suspected  material  is  extracted  with  petroleum  ether  of  low  boiling 
point.  This  extract,  filtered,  and  evaporated  to  dryness.  Both  extraction 
and  evaporation  should  be  carried  out  in  the  cold.  In  presence  of  a  consider¬ 
able  quantity  of  hashish  a  marked  amount  of  tar-like  residue  is  obtained,  but 
it  is  sufficient  for  the  reaction  if  only  a  faint  yellow  stain  is  left.  To  the 
residue  a  weak  alcoholic  solution  of  potash  or  soda  (about  N/10)  is  added  and 
the  liquid  allowed  to  evaporate  at  room  temperature.  In  presence  of  hashish 
a  rich  purple  or  reddish  purple  colour  develops,  which,  on  dilution  with  water, 
takes  on  a  more  bluish  cast.  Hashish  is  frequently  sold  dissolved  in  fat  or  oil, 
and  for  such  alcohol  is  best.  Extract  of  Indian  hemp  ( B.P .)  and  Ceylon 
samples  did  not  respond.  Samples  of  ganja,  charas  and  majun  from  India  and 
a  plant  grown  in  Egypt  responded  perfectly.  The  ordinary  hashish  sold  in 
Egypt  is  largely  of  Greek  origin,  and  of  a  large  number  of  samples  tested  since 
1909  not  one  has  failed  to  respond.  Soil,  climate,  cultivation,  and  curing 
influence  the  chemical  composition.  The  following  is  suggested  as  a  useful  pre¬ 
sumptive  test  to  which  hashish  or  other  Cannabis  preparations  from  India, 
Egypt,  Greece,  Sudan,  and  Uganda  all  respond.  The  petroleum-ether  extract 
is  made  as  usual,  and  the  evaporation  of  the  solvent  is  carried  out  in  a  short 
test-tube.  To  the  residue  is  added  a  few  cubic  centimetres  of  a  reagent  pre¬ 
pared  by  saturating  absolute  alcohol  with  dry  hydrogen  chloride  gas.  In  the 
presence  of  Cannabis  extract  the  liquid  strikes  a  bright  cherry-red  colour 
which  disappears  on  dilution  with  alcohol  or  water.  Trials  were  made  with 
a  number  of  plant  extracts  and  over  200  alkaloids,  glucosides,  etc.,  but  in  no 
case  was  a  similar  reaction  obtained.  Certain  volatile  oils — e.g.,  origanum 
and  santal — give  as  imilar  reaction,  but  the  colour  is  far  less  intense  for  similar 
amounts  of  material. — W.  Beam,  Wellcome  Res.  Lab.,  Khartoum.  C.D. 
Jan.  I/16. 

Criticism  of  the  finding  of  Cannabis  in  tobacco  (c/.,  Yol.  I.,  p.  874). — 
E.  Griffiths  Jones,  B.M.J.  ii./23,841. — The  method  of  assay  is  provided  in  the 
P.J.  ii./23,353,  883,  495,  523.  The  proportion  of  1  drachm  of  the  Official 
Tincture  per  ounce  of  Tobacco  is  correct. — R.  L.  E.  Downer,  B.M.J. 
ii./23,1006.  - 

(H  CANTHARIS. 

See  also  Vol.  I.,  j>.  267. 

Cantharides  should  contain  not  less  than  0-5%  Cantharidin. — P.G.  VI.  has 
0-7%.  Er.  Cx.  0-4%.  IJ.S.X.  not  less  than  0-6%. 

Assay  process  (Greenish) ;  by  extraction  with  benzene. — P.J.  i./o7,322  et  seq> 

Gaze’s  Assay  process  for  galenical  preparations  of  the  drug  :  50  Cc.  of  (for 
example)  the  tincture  is  evaporated  to  dryness  with  25  Cc.  of  water  and  1  Cc.  of 
a  30%  solution  of  Sodium  Carbonate.  The  residue  is  taken  up  with  10  Cc.  of 
water  and  2  Cc.  of  25%  hydrochloric  acid,  the  liquid  transferred  to  a  small 
separator  and  extracted  with  four  separate  portions  of  10,  5,  5,  and  5  Cc.  of 
chloroform.  The  chloroform  is  evaporated  at  a  low  temperature,  and  the 
residue  allowed  to  stand  at  ordinary  temperature  for  twelve  hours.  It  is  then 
treated  with  two  successive  small  portions  of  petroleum  ether,  each  being 
poured  on  to  a  small  filter,  the  residue  and  the  filter  washed  first  with  water 
containing  a  trace  0/  ammonium  carbonate,  then  with  pure  water,  and  then 
dried  at  50°.  The  portion  remaining  undissolved  in  the  fiaslc  is  treated  with 
warm  acetone,  which  is  parsed  through  the  filter,  which  is  further  washed  with 
acetone,  and  the  brownish  residue  is  dried  on  a  water-bath  to  constant  tempera¬ 
ture  and  weighed. 
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CAOUTCHOUC. 

See  also  Vol.  I.,  p.  270. 

Vulcanisation  o£  Caoutchouc  with  Benzoyl  Peroxide  and  Lead  Oxide  in 
presence  of  Di-  or  Trinitrobenzene. — J.C.S.A.  i./2o,244;  see  also  ibid  245. 

Synthetic  Rubber. — Processes  of  manufacture  depend  on  polymerising 
isoprene.  According  to  Harries  this  is  effected  by  heating  with  Glacial  Acetic 
Acid  in  closed  containers  to  above  1003  C. 

India  Rubber  is  a  condensation  product  of  C10H1G.  This  group  is  common 
to  Turpentine  and  the  terpenes,  in  many  essential  oils.  Synthetic  Camphor 
is  made  from  Turpentine.  Synthetic  Rubber  has  been  made  from  C10H16 
in  some  form  or  other.  Nature  elaborates  many  useful  things  from  this 
base.— L.  ii/ 1 3,595. 

For  latest  information  on  Rubber  from  cultural,  etc.,  aspect,  consult  work3 
advised  by  the  “  India  Rubber  Journal,”  London. 

Plaster  Mull  Basis — Melt  White  Wax  1  with  Lard  3i  with  gentle  heat 
and  pour  it  slowly  on  to  India  Rubber  Paste  (1  in  10)  5  parts  continually 
stirring  until  intimately  mixed.  The  quantity  of  solids  in  this  paste  is  5 
to  9£.  To  prepare  a  50%  Mullplast  a  quantity  of  medicament  equal  in  weight 
in  the  solids  in  the  paste  must  be  added.  Starch  may  be  used  in  diluting, 
e.g.  for  the  various  strengths  of  Salicylic  Acid. 

The  Salicylic  Acid  Mulls  when  originally  introduced  were  found  to  be  pain¬ 
ful  in  use  for  the  removal  of  cuticle  and  in  treatment  of  skin  affections. 
Creosote  was  therefore  added. 

India  Rubber  Paste  is  made  by  soaking  India  Rubber  in  Benzole.  Rubber 
is  better  than  Gutta  Percha.  C/nvulcanised  rubber  is  wanted. — A.  W, 
Gerrard,  B,P.  Conf.,  1920.  In  discussion  it  was  said  that  the  plasters  would 
not  keep.  Nearly  30%  of  rubber  is  wanted. 


CARBONIS  TETRACHLORXDUM. 

The  following  information  is  additional  to  that  on  Ankylostomiasis, 
Vol.  I,  p.  274. 

.  Deaths  after  Carbon  Tetrachloride  have  occurred  in  Jamaica,  and  Thymol 
is  now  the  drug  of  choice  against  hookworms.— B.  M.  Wilson,  B.M.A.  Ann. 
Meeting,  B.M.J.  ii./ 28,207 .  Carbon  Tetrachloride  a  proved  potent  liver 
poison  and  should  not  be  given  to  a  purged  and  fasting  patient  unless  sufficient 
Glucose  is  given  at  the  same  time. — H.  M.  Hanschell,  ibid.  Of  value  by  the 
moutn  and  intravenously  in  human  schistosomiasis  and  in  distoma  infestation 
of  cattle.— F.  G.  Cawston,  ibid. 

Not  the  ideal  anthelmintic.  In  addition  to  the  many  deaths  reported  in  the 
literature  (some  with  dose3  as  low  as  Cc.)  there  are  many  unreported  fatali- 
xeo.  in o  justification  in  morality,  science,  or  expediency  in  the  ‘herd/ 
treatment  of  backward  races. — Clayton  Lane,  B.M.J.  ii./28,195. 

CAS  OAR  A  SAGRADA. 

....  , ,  ,  See  also  Vol.  /.,  p.  276. 

Wa?hi£o£S  eS±°n  0iATP^s/-liana. from. it3  habitat  in  British  Columbia, 
the  qtiim r>f^e°0n>  1|?rma»  opinion  seem3  divided.  Some  say 

S ho rfm  wh mi? are  &;ufhciently  exposed  to  sunlight  will  send  up 

the  sun  the  stn^tn?wiuemel°P  Aint°  frf®s  of  commercial  dimensions — if  not  in 
Univeiit? -A  useful  investigation  in  the  Dept,  of  Chemistry, 
be  madefcto  l m  ^olumbfla;  to  find  out  whether  the  wood  of  the  tree  could 
Gimoside^andtn  °f  bark’ to  determine  also  the  presence  of  active 

sent  to  us  —  1  f  g  g  Could  be  effected  by  Hydrogen  Peroxide,  was 

of ’the  Mangle™  k/oJ  “the  Ui°ha-PPtehr  t0  be  G1"coaide-  Mention  is  made 

ss 

Oct.  '25!  “  K-  K-  G,u,e'  Vancouver  Med.  Assn.  Bulletin, 
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Su &s  titu  tes. 

The  bark  from  Texas,  Arizona,  Colorado,  and  New  Mexico  is  sometimes 
substituted  by  or  mixed  with  the  bark  of  Rhamnus  California,  which  is  of  a 
greyer  tint  externally,  and  the  transverse  section  is  less  dark  and  more  yellow 
than  R.  Purshiana.  An  inferior  variety,  known  as  Winter  Bark,  is  cut  from 
the  steamed  branches  and  is  therefore  in  the  form  of  chips. — C.  &  D.  i./25,560. 

Cultivation  in  British  Isles.  Trials  have  been  made  at  various 
stations.  About  35%  of  the  seeds  planted  in  1908,  amongst  the  most  success¬ 
ful  trials,  were  fertile.  The  seeds  should  be  removed  from  the  stiff  pulp  (dried 
fruit).  Seems  to  prefer  light  to  heavy  soil.  Can  be  raised  by  cuttings  3  to  4 
inches  long.  Bark  should  be  removed  between  end  of  May  and  end  of  August. 

Scottish  soil  and  climate  quite  suitable  for  growing  the  trees. — A. 
McCutcheon,  P.J.  i./2i,72  ;  C.D.  Jan.  29,  ’21,  p.  151. 

The  names  Barberry  and  Bearberry,  misapplied  to  Cascara,  have  caused 
confusion  in  the  States  of  Washington  and  Oregon  and  in  British  Columbia. 
Genuine  Cascara  grows  usually  with  Red  Alder  ( Alnus  rubra),  the  Giant  Cedar 
( Thuja  plicata )  and  the  Douglas  Fir  ( Pseudotsuga  mucronata).  There  have 
been  ruthless  methods  of  collection  of  the  bark,  especially  during  the  war. 
The  Dominion  Department  of  Agriculture  at  Sidney,  Vancouver  Island,  care¬ 
fully  watching  the  industry. — P.J.  i./2  +,530. 

The  actual  purgative  body  in  Cascara  is  unknown.  Tschirch  isolated  a 
principle  anthra-gluco-sagradin,  and  similar  principles  from  Rhubarb,  Senna 
and  Rhamnus. 

Oxymethylanthraquinones  are  characteristic  constituents  of  purgative 
drugs  from  widely  separated  natural  orders,  e.g.,  Rhamnus  (Rhamnaceoe), 
Cassia  ( Leguminosos ),  Quassia  ( Simarubacece ),  Aloe  (Liliaceos). 

The  characteristic  aperient  action  is  not  due  to  Emodin.  Emodin  is,  how¬ 
ever  a  constituent,  but  chrysophanic  acid  or  chrysarobin  could  not  be  found. 
Apparently  there  are  no  chemical  differences  between  one  and  three  year  old 
(‘  matured  ’)  bark.  This  was  said  to  exhaust  a  ferment  and  to  moderate  the 
griping  action  which  the  fresh  bark  possesses. 

The  larger  proportion  of  Anthraquinone  derivatives  in  Cascara  are  in  the 
combined  form.  The  U.S.P.  fluid  extract  contained  04%.  Fluid  Extracts 
of  commerce  contained  0-17%  and  0-24%.  Debittered  contained  0-07%.—* 
Jl.Am.Ph.A.,  Oct.,  ’26,  per  C.D.  ii./26,931. 

The  refractive  indices  of  commercial  fluid  extracts  of  Cascara  Sagrada  found 
to  agree  with  the  specific  gravity  and  amount  of  extractive.  The  refractive 
index  would  be  useful  in  indicating  that  the  extractive  of  galenicals  is  free 
from  extraneous  matter. — C.D.  ii./o9,185. 


CERIUM.  Ce  =  140*25. 

This  element,  in  addition  to  lanthanum  and  didymium,  occurs  as  silicate 
in  Cerite  and  as  phosphate  in  Monazite,  also  in  Samarskite  and  Gadolinite. 
Monazite  is  a  mineral  of  fairly  wide  distribution  in  Brazil  (in  the  State  of 
Rio  de  Janeiro).  For  details  vide  P.J.  ii./o9,492.  Cerium  has  Sp.  Gr.  6*7, 
Lanthanum  6-1,  and  Didymium  6-5.  The  last  mentioned  has  been  split  up 
into  Praseodymium  =  140-92  and  Neodymium  =  144-27.  Cerium  possesses  a 
variable  valency.  It  is,  like  aluminium,  either  trivalent,  or  in  some  compounds 
apparently  tetra valent,  or  even  hexa valent  as  in  the  peroxide  Ce03,  in  this 
respect  differing  from  the  majority  of  the  rarer  earth  metals  and  resembling 
the  elements  which  are  known  to  possess  physiological  action,  for  example 
iron,  arsenic,  antimony  and  iodine.  Cerium  oxide  is  contained  in  incandescent 
gaslight  mantles.  The  filament  in  Nernst  lamps  is  said  to  contain  zirconia 
and  yttria. 

Action  on  B.  Tuberculosis. 

Grenet  and  Drouin  established  that  Cerium  salts  reduce  fats  of  tubercle 
bacilli,  in  cultures  and  produce  a  mononuclear  leucocytosis.  The  salts  are 
given  intravenously, 2 to  5 Cc. of 2%  solution  for20days:  rest  forl5-20days: 
followed  by  second  and  third  series  of  injections.  Patients  improved  and 
bacilli  disappeared  from  sputum,  but  treatment  of  value  only  in  afebrile  cases. 
Evidence  so  far  presented  of  little  significance. — W.  E.  Dixon,  B.M.  J.i./2  5,814. 

For  details  of  Cerium  Oxalate,  Sulphocarbolate,  etc,  vide  Vol.  /.,  p.  849. 


58 


THE  EXTRA  PHARMACOPOEIA. 


c 


Titanium  Compounds. 

Titanium  Metal.  The  best  result  In  manufacture  was  obtained  by  reduc¬ 
ing  Titanium  Chloride  (TiCl4)  with  Sodium  by  heat  in  a  steel  bomb.  Titanium, 
practically  100%  pure,  was  obtained.  Sp.  Gr.  of  the  metal  is  4 -5  (Moissan 
found  4-87).  It  is  brittle  in  large  pieces  when  cold,  but  is  remarkably  malle¬ 
able  at  a  dull  red  heat. — Chem.  News,  May  20,  1910, 232. 

Titanic  Chloride,  TiCl«,  is  kept  in  sealed  tubes.  It  reacts  violently  with 
water  and  forms  a  white  precipitate  (an  Oxychloride  no  doubt).  On  adding 

Ammonia  complete  precipitation  of  the  Hydroxide  occurs. 

This  body  is  not  soluble  in  Citric  or  in  Tartaric  Acid  or  in  1  otassium 

Bisulphate.  . ,  .  , . , 

Liquid  Titanium  Chloride  hydrolyses  quickly  m  moist  air  with  a  dense  white 
smoke  and  is  used  for  smoke-screens,  sky-writing,  etc.- — E.  P.  Stroup,  Am.  Jl. . 


Pliarm.,  Aug.,  *2  8,504. 

Titanous  Chloride,  TiCl„  supplied  in  15%  solution  (pale  yellow  in 
colour).  Addition  of  Ammonia  causes  buff  precipitate. 

Titanic  Oxide,  TiOa.  A  white  powder,  extremely  insoluble  in  ordinary 
solvents.  It  does  not  dissolve  in  boiling  Nitric  Acid  or  Aqua  Regis.  Used  as 
a  white  pigment  in  place  of  ‘  White  Lead/  Rutile  is  the  ore  Titanium  Dioxide 
used  in  leather  dyeing. 

Titanous  Sulphate,  Ti?  (S04)t  (usually  supplied  in  15%  solution  with 
excess  acid).  A  brown  liquid  employed  as  reducing  agent. 

Ferro -Titanium,  an  alloy  with  Iron,  is  largely  used  as  a  ‘scavenger’  for 
Oxygen  and  Nitrogen  in  steel  manufacture.  The  only  element  that  burns  s 
vigorously  in  Nitrogen. 


Titanium-Ferrocyanide,  in  a  fine  powder,  is  a  green  pigment  used  as 
substitute  for  Arsenical  Greens  in  wall-paper  manufacture. 

In  attempts  to  produce  a  neutral  organic  Titanium  salt  we  found  that 
Titanous  Sulphate  does  not  precipitate  with  Sodium  Citrate,  but  the  follow-  ■ 
ingis  no  doubt  a  definite  Ammonio-Sodium-Citrate  :  Titanous  Chloride  solution  \ 
(15%)  10  Cc.,  Sodium  Citrate  1  Gm.,  add  Ammonia  q.s.  to  neutralise.  The 
solution  may  contain  Titanous  Citrate,  Sodium  Chloride  and  Ammonium  1 
Citrate. 


Hafnium  (after  Eafnice,  an  ancient  name  for  Copenhagen).  A  new  element 
homologous  to  Zirconium  and  apparently  present  in  specimens  of  Zirconium 
minerals  to  the  extent  of  possibly  one  per  cent.  Discovered  by  means  of  its 
X-ray  spectrum. — Na.,  Jan,  20/23. 


Historical. — 


CD  CHLOROFORM. 

See  also  Vol.  I.,  p.  284. 


1  O™scovered  by  Soubeu-an  1831,  named  by  Liebig  Terchloride  of  Formyie 
J re-named  Chloroform  by  Dumas,  1834.  Tried  as  an  anaesthetic  Nov.  4, . 
i,?.  a  y  Simpson,  upon  himself,  who  communicated  results  to  the  Med, 
Chir.  Soc.  Edinburgh,  Nov.  10, 1847.  Vide  C.D.,  Dec.  21, 1912  ;  B.M.J.  i./i3,41. 

Ine  credit  is  due  to  Simpson.  The  claims  made  on  behalf  of  D.  Waldie  are 
n°tborne  out  by  his  own  statement. — B.M.J.  L/15, 1058, 1103. 

Tv1 loroform  is  now  largely  prepared  by  the  action  of  chlorinated  lime  on: 
acetone -as  well  as  from  both  methylated  and  duty-paid  alcohol, 
nni  Jlw  f?UDd  b^’ eW'/^rnents  on  striated  muscle  that  the  physiological . 
P  13  12  V11163  £hat.of  ether  and  100  times  that  of  alcohol. 

S.  JoLston,  B  M  J?h%6  77g5°  rGVleW  °f  pioaeers  and  s011rces  Progress.- 

.  CiT form  Possonina. 

on^cas^Vb^ho^Ad^&l9!011111/  toUo™g  chloroform  inhalation .  In 
detriment— recovered  T  chloroform  upon  a  previous  occasion  without 

aemment  recovered  under  a  mixed  treatment  of  alkalies  and  a  in  cor  p 

of  Solution*! l^n  l  ?ea^b  followed  injection  of  5  minims 

deflected  Sasa  eentum  anesthesia  in  an  operation  for 

of  injecting  Adrenalin  D  wffh* oM°rof°rm  anesthesia  is  deep  the  danger 
oi  injecting  Adrenalin  is  less  than  when  light.— B.M.J.  i./i3,879.  It  should 


0 


CINCH ONiE  CORTEX. 


aot  be  given  to  a  patient  under  Chloroform. — Ibid,  p.  704.  Death  probably 
caused  by  Adrenalin  getting  into  the  blood  stream. — B.M.J.i./i3,1028. 

General  anaesthetic  not  necessary. — Ibid,  p.  1350. 

Chloroform  is  toxic  for  heart  muscle.  Adrenalin  is  contraindicated  wherever 
Chloroform  is  employed  and  vice  versa. — W.  J.  R,.  Heinekamp,  JL  Pharm. 
and  Exp.  Therap.,  Nov.  1920. 

Chloroform  per  os.  Numerous  cases  are  on  record  of  swallowing 
Chloroform  intentionally  and  through  error — with  recovery  usually  under 
Strychnine. 

B.M.A.  DISCUSSION  ON  DOSIMETRIC  ADMINISTRATION  OF  CHLOROFORM. — 
2%  of  Chloroform  under  normal  conditions  has  not  led  to  dangerous  conse¬ 
quences.  Must  be  supplied  continually  in  1  or  2  %  strength. — B.M.  J.  ii./ 10,751, 
754,784,797. 

The  effect  of  Chloroform  anaesthesia  on  blood,  kidneys  and  liver  of  young 
children  is  very  slight— with  proper  supervision,  a  good  anaesthetic  for  children. 
— B.M.J.E.  i./24,43. 

In  determination  of  the  Boiling  Point  of  chloroform  it  is  important  to 
transfer  about  the  last  15%  in  the  flask  into  a  smaller  flask  or  tube,  otherwise 
it  will  be  found  in  practice  that  this  portion  may  refuse  to  pass  over  below 
65  to  70°  C. 

Test  for  Decomposition  of  Chloroform  : — 

Small  pieces  of  Pith  steeped  in  Congo  Bed  Solution.  Acidity  would  came 
fche  Congo  P„ed  dye  t-o  change  to  blue. 

“  A.  R.” — For  Chlorine  shake  5  Cc.  with  10  Cc.  of  water.  Add  a  few  drops 
of  solution  of  Cadmium  Iodide  to  a  portion  of  the  aqueous  layer  removed 
and  then  starch  paste.  There  should  be  no  blue  colour. 

Chloroform  is  stated  to  be  absorbed  by  the  corpuscles  rather  than  by  the 
plasma  of  the  blood.  4  Carius  ’  analyses  are  best  for  estimating. — In  chloro¬ 
form  narcosis  the  transport  of  chloroform  from  and  to  the  lungs  is  a  function 
of  the  red  corpuscles. 

Colorimetric  estimation  of  small  quantities  in  solution  (0-1  to  0-0001%) 
in  animal  tissues.  A  pink  powder  is  obtained  on  heating  a  solution  with 
Pyridine  in  presence  of  Sodium  Hydroxide. — W.  H.  Cole,  Jl.  Biol.  Chem. 
’26,173. 

Tetrachlorethane  is  also  known  as  Acetylene  Tetrachloride  and 
by  the  trade  name  of  Cellon.  It  is  a  good  solvent  of  resins,  Cellulose  Ace¬ 
tate,  etc.  cf.  Vol.  I„  pp.  293,  442. 


CINCHONA  CORTEX. 

See  also  Vol.  I.,  p.  295. 

The  cultivation  of  the  Cinchonas  is  carried  on  in  India,  in  the  Nilgiri  Hills 
in  the  south,  and  near  Darjeeling  in  the  north-east,  also  in  Ceylon,  Java,  and 
Jamaica. 

History  anal  Development  of  the  Cinchona  Plant — see  the 
Chapter  on  Quinidine,  Quinine,  etc.,  Alkaloids. 

Introduction  into  Java  ( 1852).  An  example  of  Dutch  grit  and  perseverance. 
Java  now  provides  about  90%  of  the  world’s  supply  of  bark.  Imperial 
importance  of  the  situation. — E.  M.  Mellor,  P.J.  ii./22,327. 

A  very  interesting  account  of  the  introduction  of  Cinchona  Cultivation 
from  Peru  into  India  and  the  cultivation  of  C.  Calisaya  (from  the  seed  of  a 
native  Indian  tree)  in  Java  in  1852  by  the  Dutch.  They  realised  their 
mistake,  however,  in  1861  and  started  cultivation,  but  it  was  badly  managed. 
In  1916  the  great  war  showed  the  error  of  allowing  a  friendly  Neutral  to  have 
monopoly  in  a  bark  rich  in  Quinine.  Attention  is  again  drawn  to  Maj.  Acton’s 
work  showing  that  total  alkaloids  are  as  good  as  Quinine,  and  Indian  bark 
supplies  an  equivalent  amount  of  these.  It  was  bark  and  not  Quinine  that 
started  the  fame  of  Cinchona  from  Peru. — M.D.,  L.P.S.I.,  C.D.  1920,  1447. 

History  of  Cinchona.  Varieties  to  grow  for  profit. — Sir  David  Prain, 
B.M.J.  ii./25,963. 

The  optimum  titration  conditions  for  the  Cinchona  alkaloids,  with  advice 
on  selection  of  Indicators. — C.  Morton,  B.P.C.,  1926;  P.J.  ii./26,168;  C.D. 
ii./ 26,235. 

“  Grey  ”  Cinchona  Bark  from  Huanuco  found  to  contain  Quinine 
045  %,  Cinchonidine  0-22%  Cinchonine  0-63%  Amorphous  Alkaloid  0-48%. 
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A  further  sample  of  S.  American  Bark  contained  5-49%  Cinchonine  and 
only  0-027%  Quinine.  It  consisted  of  C.  nitida  and  other  vars.,  and  was 
also  “  Grey  ”  Bark.  The  abnormal  content  of  Cinchonine  probably  due  to 
cultivation  or  growth  at  low  altitudes  and  in  hot  moist  atmosphere. — B.  P. 
Howard  and  O.  Chick,  B.P.  Conf.,  1920. 

Cinchona  Bark  Assay « 

The  B.P.  process  found  to  give  erroneous  results.  The  amount  of  water 
directed  to  be  used  is  excessive,  rendering  the  bark  too  wet,  so  that  the  alkaloids 
are  not  fully  extracted  by  the  Benzcdated  Amyl  Alcohol. — P.  J .  i./25,265. 

Alpha -Napiithol  Test  for  Cinchona  Alkaloids. — 

Added  to  an  Aqueous  Solution  of  Quinine  Sulphate,  a  few  drops  of  fresh 
saturated  alcoholic  Alpha  Naphthol  Solution  to  which  a  few  drops  of  Con-  • 
centrated  Sulphuric  Acid  (2  drops  per  Cc.)  have  been  added,  produces  a 
yellow  precipitate ;  when  Reagent  is  in  excess  a  yellow  solution  results.  Quirii- 
dine,  Cinchomdine  and  Cinchonine  Sulphates  act  likewise.  No  other  white 
alkaloids  appear  to  give  it.  Cinchona  alkaloids  can  thus  be  detected  in  1 
presence  of  Atropine,  Morphine,  Cocaine,  Strychnine,  Caffeine,  Brucine, 
Codeine  and  Antipyrine  A  drop  of  the  Reagent  added  to  Chloroform  orr 
Ether  residues  of  any  of  the  Cinchona  alkaloids  gives  yellow  colour.  We 
find  this  test  to  work  satisfactorily. — Watson,  Am.  Jl.  Ph.  1913,502;; 
P.J.  1I./I3.881 ;  C.D.  i./i+.84. 

Extraction  Cinchonse  Liquidmn  (B.P.  ’14). 

The  B.P.’  14  method  of  making  and  of  assay  are  unsatisfactory.  The  extrac¬ 
tion  is  by  no  means  complete — only  15  to  40%  of  the  actual  content  in  alka¬ 
loids  are  removed. — Oliver  Chick,  P.J.  ii./i  6,144. 

Nephelometric  estimation  of  Quinine  in  blood  and  urine  after  ad¬ 
ministration  in  treatment,  employing  Tanret’s  Reagent.  The  ether  used  is 
purified  so  that  it  gives  no  reaction  for  aldehydes  with  Schiff’s  reagent  or 
for  Ketones  with  Scott  Wilson’s  Reagent  q.v.  No  turbidity  must 
develop  on  shaking  the  ether  with  excess  of  the  reagent. — I.  J.  Lipktn  and 
W.  Ramsden,  B.M.J.  i./i8,560. 


CTNNAMOMX  OLEUM  (B.P.  ’14.}. 

A  test  to  ensure  absence  of  cinnamon-leaf  and  cassia  oils  is  siven—B.P/li. 

65  %  °f  cinnamic  aldehyde  as  determined 
by  f  ^£hlte  addlt!on  Process.  The  Bisulphite  is  more  commonly 

some  terpenes. Pharmacopoeias-  u  als°  contains  from  4  to  8%  eugenol  and 

usi?aenvini,1hi^-nriq^tIy  faU  ^.dissolve  in  1  in  3  of  70%  Alcohol,  but  are 
usually  solu ole  m  4  to  5  parts. — Fmnemore  (B.P.’  14  says  ‘  3  to  4.’). 

Cinnamon  Leaf  Oil  has  Sp.  Gr.  1-040  to  1-060,  aD  — 1  to +  3°,  nD  1-530  to 

70'90%'  withonl!' ‘races  of  Ciimamfc  Aldehyde 

Cinnamkf  AldSvriT  SmiSlw?-11  Can  b?.repIaced  as  flavours  by  synthetic 
Pinnemore.  d  hyd  ’  although  thls  constituent  is  contained  to  70-90%.— 

num«ro^S others  — BnU^Tnin  r??0ti  £ir™0il  and  Leaf  0il  5  c-  c^sia  and 
numerous  otners.— Bull.  Imp.  Inst.,  1921,  19,  323;  Y.B.P.,  1922,63. 


Toluol. 
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See  also  Vol.  jj.299  et  seq. 


The  fact  was^^vasThnpMtaim^in  t’he  war  Cont(?P,t  in  tlds  constituent, 
of  T.N.T.  on  a  relatively ^easv  scale  Tt  J^mitted  the  manufacture 

Distilleries  been  the  only  source  of  supply  °f  the  yield  had  the  Coal  Tai 

Commercially  it  is  see^  as°crumb^or"2rnnmpYL’  ^«^2CH3(N02)3==  227-064. 
ing  point  about  80°  C.  It  is  obtained  hv  af  ,bnf;  pIate  crystals.  Melt- 

Ether,  Benzene,  and  Xylol  d  by  mtrating  Toluo1-  Soluble  in  Acetone, 
As  an  explosive  it  has  replaced  Picric  A  eirl  *  at  m  »  , 
does  not  attack  metals.  When  absorbed,  mainly^^ 
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-o  serious  digestive  trouble.  It  further  induces  haemolysis  and  cyanosis. 
Che  brunt  of  the  mischief  falls  on  the  liver. 

Stomonal,  consists  approximately  of  Nitroglycerin  11,  Ammonium  Nitrate 
>7£,  Sodium  Nitrate  7,  Sodium  Chloride  20^,  Wheat  Flour  84,  Moisture  1. 

Amatol  is  T.N.T.  mixed  with  40  to  60%  of  Ammonium  Nitrate.  Mixed 
vith  20%  it  is  Ammonal. 

T.N.T.  and  “  Stomonal  ”  dermatitis.  A  pigment  of  Camphor  2  drachms. 
Phenol  1$  drachms,  Mercuric  Chloride  15  grains,  Picric  Acid  |  drachm  and 
Alcohol  6  ounces  =  6  drachms,  useful.  Dabbed  on  by  the  medical  man  freely 
—not  given  to  the  patient — on  inflamed  and  itching  parts  (not  on  irritable 
mucous  surfaces).  Especially  valuable  in  the  early  pruriginous  stages.  For 
lome  use  two  ounces  of  the  pigment  mixed  with  a  Calamine  Lotion  4  ounces 
md  i  drachm  of  Acacia  Gum  added- — K.  Prosser  White,  L.  i./i  6,402  ;  see  also 
A..  Livingstone- Learmonth  and  B.  M.  Cunningham,  L.ii./i6,261. 

Ministry  of  Munitions  on  T.N.T.  and  poisoning.  It  produced  50  cases  of 
:atal  toxic  jaundice  out  of  many  thousands  of  workers  engaged-  Account  of 
iermatitis,  digestive  troubles,  blood  changes,  and  jaundice  caused- — B.M.J. 
i./i6,842;  L.  ii./ 1 6, 1026- 

Sodium  Bicarbonate  freely  given ;  successful  treatment. — B.M.J.  i./i8,450. 

T.N.T.  Effect  on  the  blood.  No  adverse  effect  on  the  red  cells  and  hemo¬ 
globin.  Appreciable  increase  in  leucocytes.  Cyanosis  is  common  among 
workers — possibly  production  of  NO-Hsemoglobin  or  methsemoglobin — 
P.  N.  Panton,  L.  ii./i7,77. 

Three  grains  in  1  grain  doses  taken  experimentally.  Urine  becomes  orange 
colour. — Walter  Smith,  B.M.J.  i./i7,618. 

Tests  for  T.N.T. — in  the  free  state  a  weak  ethereal  solution  gives  a  deep 
red  with  caustic  potash— preferably  in  alcoholic  solution. 

Webster’s  Test  for  detection  in  the  urine.  12^  Cc.  of  the  Urine  mixed 
with  an  equal  volume  of  Sulphuric  Acid  20  :  100  and  shaken  with  10  Cc.  of 
ether.  The  acid  liquor  is  rejected  and  the  ether  washed  once  with  25  Cc. 
of  water.  Then  treat  this  Ether  solution  with  6  Cc.  of  Alcoholic  Potash 
Solution  4  or  5  :  100.  When  T.N.T.  is  present  a  purple  colour  is  at  once 
formed  varying  in  intensity.  Care  must  be  taken  to  distinguish  between 
absorbed  T.N.T.  and  accidental  contamination. — B.  Moore,  Medical  Press, 
1916,  153,  647.  See  also  B.M.J.  i./i7,618  and  especially  L.  ii./i6,1029.  Also 
modification  to  exclude  possible  errors  through  consumption  of  rhubarb,  etc. 
— F.  Tutin,  L.  ii./i8,554. 

T.N.T.  poisoning. — how  it  was  tracked  and  prevented. — B.  Moore,  B.M.J. 

u./2i,721. 

For  further  information  on  T.N.T.  and  other  explosives  see  *  High  Explo¬ 
sives  ’ — E.  de  W.  S.  Colver,  1918 ;  “  T.N.T.  and  Mono-  and  Di-Nitrotoluene, 
their  manufacture  and  properties  ” — G.  Carlton  Smith,  1918  j  and  “  Ex¬ 
plosives,”  by  E.  de  Barry  Barnett,  1919. 

Trinitro-Butyl- Toluene,  CgHCHgC^HgCNC^g  is  synthetic  Musk  or  Ton- 
quinol,  referred  to,  Vol.  I.,  pp.  316,871. 

In  artificial  Musks,  it  is  possible  to  replace  the  Nitro  groups  by  CHO,  OCH3, 
COCHs  halogens  and  CN,  without  altering  the  odour,  but  the  tertiary  Butyl 
group,  or  the  presence  of  tertiary  Carbon  is  essential. — P.R.  '24,360. 

Methylene  B!u9  (Medicinal). 

See  also  Vol.  /.,  p.  325. 

N.B. — Distinguish  carefully  from  the  commercial  article  containing  zinc 
chloride.  Test  for  this  by  incinerating  and  dissolving  the  residue  in  dilute 
Hydrochloric  Acid  with  the  addition  of  Nitric  Acid.  On  adding  Ammonia 
in  excess  and  passing  H2S  through  the  solution  there  should  be  no  precipitate. 

Medicinal  Methylene  blue  is  preferable  to  the  commercial  for  making  alcoholic 
solutions  for  bacteriological  staining,  as  being  more  soluble,  c/.  Loffler’s 
Alkaline  Methylene  Blue. 

Methylene  IFue  as  Indicator  in  Todometrae  Titrations. 

When  titrating  with  standard  iodine,  the  usual  starch  indicator  may  be 
replaced  by  methylene  blue.  Use  a  solution  of  005  Gm.  in  Water  1,000  Cc. 
1  Cc.  of  this  is  added  to  50  Cc.  of  the  solution  to  be  titrated-  The  end  point  is 
the  change  from  blue  to  yellowish-green,  but  an  indicator  is  hardly  necessary 
in  lodometric  titrations. — W.H.M. 

Sahli’s  Pill. — To  diagnose  peptic  activity  of  the  gastric  juice  a  pill  of 
Methylene  Blue  is  enclosed  in  catgut  in  the  form  of  a  so-called  desmoid  pocket 
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and  swallowed  by  the  patient  after  dinner.  As  soon  as  the  catgut  is  dissolved 
Methylene  Blue  escapes  and  dyes  the  urine,,  the  time  required  to  effect  this 
result  furnishing  &  measure  of  the  condition  of  the  gastric  secretion.  The 
Methylene  Blue  may  be  enclosed  in  a  small  piece  of  rubber  tubing  tied  with 
thin  catgut — the  knot  being  touched  with  shellac. 


Tests  fob  Peemb  ability  of  the  Kidney. 

For  further  consideration  of  Renal  Function  tests  with  significance  of 
results  see  Urine  Analysis  chapter. 


Methylene  Blue  Test. — 1  Cc.  of  1  in  20  solution  is  inlected  into  the 
gluteus  maxlmus  and  the  urine  is  turned  pale  green  in  half  an  hour,  the 
color  increasing  up  to  the  fourth  hour.  Steruies  of  this  strength  are 
prepared. 

The  method  is  sufficient  to  compare  the  work  of  the  two  kidneys,  but  the 
Indigo  Carmine  method  is  better. 

Indigo-Carmine  Test. —“Indigo "Car mine  Steruies  [Intra n/euoits) 

contain  10  Cc.  of  a  saturated  solution  (approx.  1%).  Steruies  are  also 
made  containing  10  Cc.  0-4%.  For  testing  kidney  permeability.  Confusion 
has  arisen  as  to  the  strengths  of  these  solutions.  They  are  given  undiluted. 

Cystoscopic  examination  of  the  ureteral  openings  and  the  urine  gives,  by 
depth  of  colour,  indication  of  renal  functional  power. — L.  i./o7,793. 

The  cystoscope  should  be  introduced  immediately  after  the  injection  and 
the  ureteric  orifices  carefully  watched,  when  the  ejection  should  appear  as  a 
forcible  dark  blue  jet.  Parenchymatous  or  interstitial  nephritis  is  suggested 
by  delay  in  excretion  from  both  ureters.  Marked  delay  on  one  side  indicates 
disease  :  thus,  if  8  to  12  minutes  after  injection,  suggests  chronic  pyelitis. 

If  12  to  18  minutes  elapse  before  elimination  partial  ureteral  obstruction  or 
moderate  impairment  of  renal  function  is  indicated.  20  minutes’  delay  indi¬ 
cates  almost  complete  obstruction,  or  serious  disease  of  the  kidney  or  ureter. 
— Urinary  Analysis,  L.  Heitzmann.  See  also  Choyce's  Surgery. 

intramuscular  injections  (10  Cc.  of  0-4%)  have  also  been  used. 
Here  also  confusion  has  existed  concerning  the  strength  employed.  The 
colour  should  appear  in  the  urine  in  10  to  12  minutes  if  functional  capacity 
is  in  order. 

Best  results  obtained  by  giving  a  small  quantity,  5  Cc.  of  0-4%  solution 
intravenously,  the  excretion  of  the  dye  beginning  4  to  5  minutes  afterwards. 

If  a  larger  quantity  be  injected  the  blue  coloration  is  so  intense  that  the  cysto- 
scopic  medium  becomes  obscured  and  it  may  be  impossible  to  discover  any 
difference  in  the  colour  from  the  two  ureters.  A  good  elimination  of  the  dye 
does  not  preclude  a  minute  tuberculous  lesion  of  the  kidney. — J.  Swift  Joly, 
B.M.  J.  ii./27,847.  See  also  H.  Maclean,  B.M.  J.  ii./2i,426. 

Collapse  following  intravenous  injection  of  2  Cc.  4%  solution — actually  a 
suspension.  No  concentration  more  than  0-4%  should  be  used  intravenously. 
— A.  E.  Roche,  B.M.J.  1./28.921  ;  ii./28,778. 

In  normal  kidneys  the  colour  appears  within  5  to  20  minutes,  the  maximum 
colour  should  appear  in  45  minutes,  and  total  excretion  should  be  complete  in 
14  hours.— G.  A.  Harrison,  L.  ii./28,1144. 

Tests  of  renal  efficiency.— G.  A.  Harrison,  L.  ii./a 8,1092.  1 

Indigo  or  Indigo  tin  (natural)  is  obtained  from  the  shoots  of  Indigo -  \ 
fera  Tmctana  (Legummoscs)  in  India  and  Java,  by  maceration  with  lime 
and  water.  The  pure  substance  has  the  composition  C18HioNaO,.  For 
chemical  synthesis,  v.  Indican ,  10  *  * 

Indigo  Carmine  is  the  Sodium  Salt  of  Indigotin— 5-51— Disulphonic  Acid, 
which  acid  substance  is  Sulphate  of  Indigo,  or  Soluble  Indigo  prepared  by  ■ 

Vitf'i  «dU fh7  PoW(}eJ’e^  indigo  1  to  Nordhausen  Sulphuric  Acid  5  or  Oi! 
of  Vitriol  8  the  vessel  bemg  kept  surrounded  by  cold  water. 

ISMTO  ha3  Sm-  Sodlum  iNWaO-DI-SnLPHOSATE, 


N».  SOs.  06H3<CO>c=0<CO>0A_  scv  Na 


as 


Completely  soluble  in  warm  but  onlv  slishtlv  in  coiri  wiiw  qn]llW. 
mostly  understood  is  the  acid  substance  not^hesodiumsalt.  u^9 
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The  Sodium  Salt  is  formed  as  a  precipitate  on  neutralising  Soluble  Indigo 
with  Sodium  Hydrate-  It  has  to  be  washed  with  a  solution  of  the  same  salt — 
to  remove  excess  of  Sulphate  of  Indigo.  The  product  is  pressed-  and  dried 
and  is  then  soluble  in  water. 

Isatin.  C3H5NO2.  Yellowishred  prismatic  crystals  obtainable  by  oxidis¬ 
ing  indigo  with  chromic  or  nitric  acid,  also  by  boiling  o-nitro- phenyl  propiolic 
acid  with  caustic  soda. 

Natural  products  versu3  synthetic  methods. — The  work  in  progress  by 
Armstrong,  Davis  and  others  on  natural  Indigo  may  well  re-establish 
the  Indian  Indigo  plantations.  It  is  by  no  means  impossible  that  the  day 
may  soon  come  when  vegetable  oils  produced  in  the  tropics  will  be  brought 
northwards  for  use  as  an  economic  form  of  fuel. — Sir  William  Pope,  Society 
of  Chemical  Industry,  C.D.,  1921,  p.  260. 

Phloridzin  Test. — This  consists  in  injecting  5  to  10  mgr.  of  phloridzin 
( see  also  Vol.  I.,  p.  877  and,  this  Vol.,  Urine  Anal.  Chptr.)  subcutaneously  in  20 
to  30  minims  of  water.  Glucose  should  normally  appear  in  the  urine  in  half 
an  hour. 

For  determining  the  diseased  side  of  the  kidney  this  test  is  also  delicate. 

The  technique  of  Caspar’s  method  consists  in  the  subcutaneous  injection 
into  the  buttock  of  1  Cc.  of  1%  Phloridzin  Solution  and  observation  as  to 
(a)  excretion  of  sugar  by  a  healthy  kidney  or  ( b )  non-excretion  at  all  or  more 
slowly  and  to  less  extent  (diseased). 

PhenoMphonephthalein  (c«h4oh)sco.c9h4so2--=  354-176. 

A  red  crystalline  substance  slightly  soiuole  in  water,  more  soluble  in  Alcohol, 
insoluble  in  Ether.  With  alkalis  it  gives  an  intense  purple  red  colour  even  in 
extreme  dilutions. 

Manufacture. — It  mas?-  be  prepared  from  Saccharin  by  hydrolysis  and 
subsequent  treatment  of  the  anhydride  of  Suiphobenzoic  Acid  obtained 
therefrom  with  Phenol,  e.g.,  Saccharin  100  Gm.  boiled  with  1500  Cc.  of 
water  and  125  Cc.  Concentrated  Hydrochloric  Acid  until  no  longer  sweet 
(4  to  6  hours),  then  evaporate  to  crystallise,  collect  crystals  and  evaporate 
the  mother  liquor  to  almost  dryness  and  collect  the  crystals  and  dry  them 
with  the  others.  Distil  the  dried  crystals  thus  obtained  with  an  equal  weight 
of  P20,,  this  gives  the  anhydride  of  o-Sulphobenzoic  Acid  which  is  then  fused 
with  Phenol  at  130®  C.  for  several  hours  until  combination  is  ■complete. — 
L.  G;  Rowntree  and  J.  T  Geraghty,  Jl.  Pharrn.  and  Exptl.  Therapeutics. — 
Vol.  i  /1909-1910,  p.  570. 

May  also  be  prepared  by  heating  together  Saccharin  (1  mol.),  Phenol  (5  mols.) 
and  Sulphuric  Acid  (4  mols.)  at  120°  C.  for  at  least  48  hours.  The  dye  is 
purified  by  repeated  precipitation  from  Sodium  Carbonate  solution. — B.C.A. , 
Sept.,  ’28,1003. 

Pnenolsulphonephtlialein  Test. — Technique. 

An  aid  in  proving  whe'ther  the  diminished  excretion  of  Nitrogen  is  due 
to  interference  with  function  and  also  as  a  guide  to  the  degree  of  interference 
with  renal  function  in  toxaemia  of  pregnancy  and  threatened  eclampsia. 

Give  300  to  400  Cc.  of  water  half  an  hour  prior  to  the  test.  Empty  the 
bladder  with  a  catheter  and  give  intramuscularly  or  preferably  Intravenously 
in  the  upper  arm  6  mgr.  of  Phenolsulphonephthalein  neutralised  with  Sodum 
Hydrate  in  1  Cc.  of  water  (*  Sterules  ’  of  this  strength  are  made.) 

The  urine  is  collected  in  test  tubes  containing  a  few  drops  of  Liquor  Potassae. 
Normally  the  red  colour  appears  in  5  to  10  mins.,  is  at  its  maximum  in  15  to 
20  mins,  and  all  the  dye  is  excreted  in  4  hours.  There  is  reason  to  suspect 
deranged  function  when  any  of  these  times  are  increased. 

Rowmtree  and  Ceraghty  think  that  investigations  on  the  lines  of  XJrea  out¬ 
put,  total  Nitrogen  value,  etc.,  are  of  no  value. 

In  severe,  acute  nephritis  the  permeability  is  markedly  decreased,  also 
in  chronic  interstitial  nephritis.  The  delayed  appearance  and  especially  the 
diminished  excretion  in  the  two  hour  period  are  more  accurate  indications 
of  functional  derangement  than  an  estimation  of  total  solids  or  Nitrogen. 

In  18  clinically  normal  pregnancies  there  was  a  relatively  diminished  ex¬ 
cretion  (i.e.,  interference  with  renal  function)  as  compared  with  that  in  normal 
non-pregnant  cases.  The  depression  in  Nitrogen  secretion  in  late  pregnancy 
may  be  due  to  interference  in  renal  function  and  in  absence  of  actual  renal 
lesions  the  cause  may  be  disturbed  circulation  due  to  pressure  of  the  gravid 
uterus. — B.M.J.E.  i./ 13,75. 
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Further  report  says,  the  rate  of  excretion  is  of  less  importance  than  the; 
relative  quantity  excreted  by  each  kidney  and  the  fact  whether  the  whole 
amount  is  excreted.  The  urinary  pigment  may  be  overcome  by  precipitating 
with  Lead  Acetate—  i./i3,80.  .  . .  .  .  .  . 

Other  observers  require  three  hours  as  time.  60%  should  be  excreted  in 

this  period.  ,  .  ,  ,,  .  ,  .  . 

The  removal  of  blood  and  bile  from  the  urine  for  the  test  by  precipitation 
of  haemoglobin  and  bilirubin  on  addition  of  equal  volume  of  saturated  Alcoholic: 
Zinc  Acetate. — Jl.A.M.A.  ji./25,1749.  .  , 

In  the  stools  of  9  out  of  26  patients,  after  intravenous  injection  of  6  mgr., , 
1  to  8%  of  the  amount  injected  was  recovered,  showing  that  the  dye  may  be1 
eliminated,  resorbed,  and  transformed  in  the  digestive  tract.  The  duodenal! 
tube,  immediately  after  the  injection,  showed  presence  of  1  to  3%  of  the  dye 
in  the  bile  of  three  normals,  while  it  was  absent  in  the  bile  of  5  persons  with  i 
liver  disease. — Comptes  Rend.,  per  Jl.A.M.A.  ii./ 2  5,309- 

By  tests  on  normals  in  which  the  urine  was  collected  at  15-minute  intervals  5 
for  two  hours,  the  curve  of  dye  elimination  by  the  kidneys  was  shown  to  be; 
40  %  during  the  first  15-minute  period,  17%  during  the  second,  8%  during  the 3 
third,  and  4%  during  the  fourth,  gradually  decreasing  to  0-5%  during  the? 
eighth.  A  series  of  cases  of  known  renal  insufficiency  showed  abnormalities' 
in  the  curve,  the  presence  of  an  abnormal  curve  indicating  impending  renal  1 
failure,  while  the  other  tests  were  negative. — Jl.  Urology,  per  Jl.A.M.A.  iL/25, 
469. 

In  normal  kidneys  the  colour  appears  in  5  to  10  minutes  and  the  maximum: 
colour  in  15  to  20  minutes,  while  the  total  excretion  should  be  complete  ini 
4  hours. — G.  A.  Harrison,  L.  ii./28,1144. 

Trench  nephritis.  A.  G.  Auld  (B.M.J.  ii./i 7,414)  in  an  investigation  off 
the  urine  by  means  of  the  dye  considers  that  the  first  hour’s  reading  is  sufficient. 

Special  Committee  on  Renal  Function.  Report.  Urea  Concentration  Test: 
Standard  Method.  Blood  Urea  Test,  Diastase  Test,  Phenol  Dye  and  Indigo-  ■ 
Carmine  Tests. — L.  ii./22,71. 

Creatinine  has  been  found  an  excellent  substance  as  a  test  for  renal  func-  • 
tion.  As  a  result  of  experiments  it  was  concluded  that  in  normal  persons  and  l 
those  with  no  real  lesions  the  intravenous  injection  of  0-5  Gm.  of  Creatinine  1 
i3  followed  by  increased  excretion.  In  chronic  nephritis  the  increase  is  either  • 
ml  or  under  50%.  It  should  serve  as  a  useful  confirmation  of  other  methods. 
— R.  H.  Major,  per  Pres.,  April,  '23,160. 


The  foHovifing  is  cfiticcci  s 

Phenols ulphonephthalein  test  of  no  prognostic  value.  Urea  Concentration 
f  1 1  r^SU  TSr  mls^eading,  unless  taken  in  conjunction  with  urea-content 
of  blood.  Urea-content  of  blood  no  guide  to  prognosis,  nor  commensurate 
with  severity  of  symptoms.  In  general,  the  tests  do  not  give  any  more 
definite  evidence  of,  severity  of  disease,  or  of  probable  outcome.  They  do 

distinguishing  between  acute,  sub-acute  and  chronic 
fordS: Lnf /24  78s  dlSeaS0  merely  corroborate  clinical  symptoms.— E.  Craw 

Phenolsulphonephthaiein  Test  for  Hydrocephalus. 

Puncture  one  or  other  lateral  ventricle  and  withdraw  1  or  2  Cc  of  cprebro- 

Soused” “tor  1  Phenobulphorn?pMhaLtareSbolu- 

needle3  Tfter  an^inSrv J  ™xture  mto  ventricle  and  withdraw 

aeeuie.  Aire r  an  interval  perform  lumbar  puncture  and  allow  sninal  fhiirl 

tfon^re^atln^SO  minutes^^pen  &  fewdr0P.s  °f  25%  Sodium  Hydrate  solu- 

cephalus  *  non-rpoovprv  nf  shows  an  extra-ventricular  hydro*  • 

Another 

tion  substance  from  the  urine  '  If  eAnAh.mreC<nVe..y  ttie  ventricular  injec- 
the  indicator  is  recoverable  SitWn  I  ho,n?“i,h^r00tPhalus.e-xisf8  none  otl 

cephalus  is  present  the  indicate  will  be ^recovlrahP6  w'Ae?tac-lUar  hydr0; 
case.  Technique  more  difficult  arm  irnn„i  out  not  as  m  a  normal 

simpier  metholA]Ee??&  that  of  the 
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Phenacetimim. 

Manufacture. — For  notes  on  the  process  of  manufacture  of  Phenacetin, 
whereby  one  molecule  of  para-nitrophenol  is  made  to  yield  a  large  number  of 
Phenacetin  molecules,  vide  May. 

Tne  action  of  Aniline  and  Paraminopheno)  derivatives  is  within  limits  pro¬ 
portional  to  the  amount  of  Aniline,  Paraminophenol  or  Phenetidine  formed 
in  the  organism.  Several  more  soluble  derivatives  of  Phenacetin  have  been 
made,  e.g.,  by  introducing  Sulphonie  for  Carboxylic  radicals,  but  these  only 
tend  to  spoil  the  physiological  action.— May,  cf.  also  Lactyl-Phenetidine 
— the  Lactvl  analogue  of  the  body  under  consideration. 

The  Introduction  of  the  acetyl  group  diminishes  the  formation  of  Phenetldin 
Hydrochloride,  which  is  a  poisonous  body,  in  the  stomach. — J.  M.  Fortescue- 
Brickdale. 

A  cold  saturated  solution  treated  with  bromine  water  added  drop  by  drop 
until  the  solution  is  permanently  yellow  should  not  become  turbid  (absence 
of  acetanilide  B.P.  &  U.S.). 


1  n  COOJE  FOLIA. 


See  also  Vol.,  I.p.  331. 

The  leaves  from  Bolivia,  Peru  and  Ceylon  contain.  Cocaine  as  their  chief 
alkaloid,  while  the  Java  leaf  contains  chiefly  Cinnamylcocaine,  but  little  or 
no  Cocaine,  chemical  treatment  being  necessary  to  convert  the  alkaloids  into 
Cocaine.  The  genus  Erythroxylon,  which  yields  Cocaine  alkaloids,  com¬ 
prises  about  80  species,  indigenous  in  4  continents,  of  which  only  4  or  5 
have  so  far  been  completely  examined  as  regards  alkaloidal  contents.  The 
commercial  supply  comes  from  at  least  three  distinct  species.  Suggested 
control  oi  Cocaine  traffic  by  restricted  production  of  Coca  leaves  may  prove 
more  difficult  than  expected. — “  Plant  Alkaloids,”  T.  A.  Henry,  Review 
B.M.J.  ii./24,626. 

Assay. — Our  examination  oi  commercial  samples  of  Coca  leaves 
showed  Ether-soluble  alkaloids  varying  from  0-51-l-10%  by  titration 
and  from  0-38  to  1-10%  by  weight.  The  highest  average  percentage  of 
Ether-soluble  alkaloid  was  obtained  from  small  yellowish  leaves,  whilst  the 
lowest  average  was  given  by  large  leaves;  the  former  resembled  Peruvian 
and  the  latter  Bolivian  Coca. 


M\  H  COCAINA. 


Constitutionally,  Cocaine  is  Ecgonine  : — 


CHa - CH - CH.COQH 

I  I  i 

N.CH,  CHOH  =  185-138 

I  I  I 

CH* - CH - CHa 

with  the  hydrogen  atoms  in  the  carboxyl  and  hydroxyl  groups  replaced  by 
a  methyl  and  benzoyl  group  respectively. 

For  further  details  consult  Gordon  Sharp. — P.J.  i./o9,184. — ‘Coca  and 
Cocaine  studied  historically.’ — Vide  also  ibid,  p.  356  for  the  synthesis  of  the 
racemic  modification  corresponding — phj Biologically  and  chemically — to 
natural  cocaine  by  Willstatter. 

There  is  no  local  ancesthetic  cguite  as  good  as  Cocaine. — 
M.P.C.,  Sept.  27/22,258. 

The  physiological  activity  of  Cocaine  is  connected  with  the  presence  of  the 
i  acylated  hydroxyl  group  in  the  y  position  with  regard  to  the  Nitrogen  atom 
in  the  ring.  Synthetic  proof. — Ann.  Rep.  Chem.  Soc.,  19x9  (Vol.  XV.),  p.  110. 

Toxicology.— Cocaine  is  converted  into  ecgonine  in  the  organism. 
Methods  of  detection. — V.B.P.,  1902,60. 

A  Cocaine  Salt  in  solution  may  be  estimated  by  precipitating  Cocaine  pericd- 
ide  with  decinormal  Iodine. — P.J.  i./oi,553,602 ;  ii./ox,223,254, 

Vol.  II. 
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PuuMiTimAwATO  tfst  for  Cocaine  and  Other  Bodies.  When  a  drop  of  a 
Sohrtlimof^Co^iDjis  placed  on  a  dried  ^tie  ^microscope^oily 

EsrVhotr42ct“."S 

of  Alum?  violet  cystals  of  Cocaine  Permanganate  willbeQui Pou1?  Solu- 
Alypin,  Tropacocaine  and  Scopolamine  produce  crystals  from  Aqueous  S 
tions.  Beta-Eucaine,  Stovaine,  Novocain  and  Holocam  form  no  crystals 
with  Permanganate.  Saporetti’s  Bromine  Test  distinguishes.— P.J.  W1*-94- 
Reich  ard’s  Test  consists  in  adding  a  concentrated  solution  of  Sodium 
Nitro-prusside,  drop  by  drop,  to  a  Cocaine  salt  solution  containing  at 
0-004  Gm.  Cocaine  per  Cc.  A  precipitate  of  reddish  crystals  is  formed  which 
dissolves  on  warming  and  reappears  after  the  liquid  is  cooled. 

Pisani’S  Test.  A  wine-red  colour  is  obtained  by  heating  together  Cocaine 
or  Cocaine  Hydrochloride  with  a  few  drops  of  Concentrated  Sulphuric  Acicl 
containing  2%  Formamide.  The  colour  soon  disappears,  giving  place  to  a 
brownish-grey  precipitate.  The  test  is  stated  to  detect  0-001  Gm.  Cocaine. 
— Autenreith,  Detection  of  Poisons  and  Powerful  Drugs.  r,  = 

With  Chromic  Acid  and  Cobait  JNitrate  Aiypm  behaves  similar  to  Cocaine 
and  Eucaine  and  precipitates  with  usual  alkaloidal  reagents  and  caustic 
and  carbonated  fixed  alkalis  and  with  ammonia.  .  ..  , 

The  four  alkaloids  Cocaine,  Truxilline  Ci*H2sN04  (previously  called 
Cocamine  or  Isatropylcocaine),  Cinnamyl- cocaine  and  Tropa-cocame 
C8H14NO.C6H5CO,  are  known  to  exist  in  coca  leaves.  .  .  ^  T. 

A  volumetric  method  for  the  estimation  of  Cocaine  and  Atropine  in  li.i . 
ointments. — H.  J.  Foster,  B.P.  Conf.,  1921. 


Novocaine  and  Stovaine  used  as  adulterants  of  Cocaine  in  Belgium. 
Methods  of  identification. — Y.B.P.,  1922,8. 


Vitali’s  Reaction. — Cocaine  reaction  similar  to  Atropine  if  the  Alkaloidal  i 
residue,  after  mixing  with  Alcoholic  solution  of  Potassium  Hydroxide,  is 
heated  on  water-bath,  but  gives  no  reaction  in  the  cold — the  reaction  in  this  case, 
however,  is  found  to  be  due  to  isatropyl-Cocaine  as  impurity. — Y.B.P.,  1922,7. . 
Further  experiments  to  show  that  the  color  is  due  to  esters  of  the  tropic  acid 

drifts. — V.R.P..  *23,24. 


series. — Y.B.P.,  __ 

Extraction  of  (Crude)  Cocaine  is  in  the  following  stages 
Treatment  with  (1)  Sulphuric  Acid  0-5%,  (2)  the  liquor  is  rendered  alkaline: 
with  Sodium  Carbonate,  avoiding  excess,  (3)  stirring  with  Petroleum  for  3  or 
4  hours,  (4)  Extraction  of  the  solvent  with  Acid  0-3%,  then  this  with  requiredd 
amount  of  alkaii.  Collect  and  wash.  The  pasty  mass  contains  87  to  93% 
pure  Cocaine. — O.  Sperber,  Tropenpflanzer,  1911,15,684 — 687,  per  J.S.C.I 


Purification  of  Crude  Cocaine. 

Cocaine,  truxilline  and  cmnamyl-cocaine  being  ecgonine  derivatives  yield 
ecgonine,  acids,  and  methyl  alcohol  on  hydrolysis.  This  fact  is  of  importance 
commercially  as  the  amorphous  residue  remaining  after  extracting  as  much  as 
possible  of  the  crystalline  cocaine  can  be  converted  into  ecgonine,  and  this  by' 
treatment  with  benzoic  anhydride  and  methyl  alcohol  can  be  converted  syn¬ 
thetically  into  cocaine 

Although  formerly  care  was  taken  in  the  extraction  to  preserve  the  Cocaine, 
now-a-days  manufacturers  rely  on  the  ecgonine  content.  After  isolation  in  the' 
crude  the  ‘Cocaine’  is  treated  so  to  reintroduce  the  methyl  and  benzoyl  group 4 
Process  for  ecgonine  estimation  has  been  devised. — Am.  Jl.  Ph.  Feb.  '08.  p.  74.: 

Cocaine  volatilises  at  100*  C.  This  is  of  importance  to  recollect  in  analytical 
work. — Am.  Jl.  Ph.,  Dec.  1910.  p.  576. 

Beta-Naphthalene  Sulphonic  Acid  used  for  purifying  crude  Cocaine. 
Crude  Cocaine  10  Gm.  is  dissolved  in  hot  water  containing  5  Gm.  of  the  acid 
and  the  solution  filteredjwarm.  On  cooling,  an  oily  resinous  body  deposits 
which  becomes  semi-crystalline.  Ammonium  Carbonate  is  added,  them 
solution  of  Ammonia  which  produces  a  white  precipitate.  This  is  extracted 
with  Ether  and  the  pure  Cocaine  crystallises  out  from  the  Ethereal  solution. 
The  acid  used  may  be  recovered  by  concentrating  the  mother  liquors  and 
precipitating  with  Hydrochloric  Acid. 

Another  method  is  to  dissolve  crude  Cocaine  in  boiling  water  containing 
Acetic  Acid.  On  cooling,  precipitate  with  Ammonium  Carbonate  yielding 
a  resinous  yellow  precipitate  lighter  than  water.  The  solution  is  filtered 
and  Ammonia  added.  The  Cocaine  is  crystallised  from  Ether, 
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Tlie  ecgonine  contained  in  the  resinous  precipitate  can  be  worked  np. 
The  residue  is  purified  by  crystallisation  from  Alcohol  and  pure  Ecgonine 
precipitated  by  Sodium  Carbonate.  It  is  dissolved  in  Methyl  Alcohol  and 
the  solution  treated  with  anhydrous  Hydrochloric  Acid.  Of  the  Methyl 
Ecgonine  obtained  20  Gm.  is  heated  on  a  water  bath  with  Benzoyl  Chloride 
20  Gm.  until  no  more  Hydrochloric  Acid  is  evolved.  The  solution  is  added 
to  cold  water.  Benzoic  Acid  is  precipitated.  This  is  filtered  out  and  the 
filtrate  concentrated.  The  Synthetic  Cocaine  (termed  Coca-Ethyline  in 
the  German  Patent  47,713)  is  then  precipitated  from  the  filtrate  by  means 
of  ammonia. — De  Rosemont,  Jl.  Swisse  de  Pharm.,  Apl.  29/20,  abst.  C.D. 
'20,934. 

Cocainee  Hydroehloridum.  see  also  Voi.  1.,  p.  336. 

It  should  not  only  be  in  good  crystals,  but  should,  by  the  following  moditk a- 
tion  of  Maclagan’s  Test,  yield  a  distinctly  crystalline  precipitate  of  pure 
Cocaine  within  three  minutes  when  1  grain  of  it  is  dissolved  in  2  ounces  of  dis¬ 
tilled  water,  and  six  to  eight  drops  of  solution  of  ammonia,  B.P.,  are  added  and 
well  stirred.  If  more  than  4%  of  amorphous  alkaloid  (principally  Truxilline) 
be  Dresent,  there  will  be  only  a  cloudiness.  The  precipitate  rc-dissolves  after 
twenty-four  hours  or  more,  the  Cocaine  being  converted  into  methyl  alcohol 
and  '-mzovl-ecgooioe.  Truxilline  is  highly  toxic.  (Fr.  Cx.  also  gives  this  test 
and  states  the  same.  P.G.VI.  gives  it  in  a  modified  form.) 

M.pt.  should  be  taken  by  placing  the  tube  in  a  bath  previously  heated  to 
195°  C.,  when  the  M.pt.  should  not  be  below  197°  C.  The  melting  point  of  the 
salt  given  in  pharmacopoeias  is  too  low  for  the  salt  as  prepared  at  the  present  time. 
—Wilfred  Smith,  P..T.  iL/28,88. 

Sterilisation  of  Cocaine  Hydrochloride  Solutions. 

Definite  evidence,  at  any  rate  with  2%  solution  in  ophthalmic  work  (See 
Edn.  XVIII.,  Vol.  II.,  p.  63),  shows  that  boiling  is  safe. 

Cocaine  Hydrochloride  is  sterilisable  at  115°  C.  for  15  to  20  minutes  in 
the  autoclave.  A  useful  list  of  various  temperatures  for  drugs.— P..1.i. / 19, 34. 

Efficiency  of  Cocaine  Solutions  is  not  impaired  by  boiling.— Rep. 
Com.  Local  Anaesthetics. — Chem.  Absts,  1922. 

JDrug  Addiction. 

In  TJ.S.A.  Drug  addicts  said  to  number  175,000.  90%  of  Opium  and 

Cocaine  entering!] \S.  A.  said  to  be  for  other  than  legitimate  medicinal  pur¬ 
poses.  Prohibition  something  to  do  with  it. — W.  E.  Dixon,  B.M.J.  ii./2i,822. 
See  also  a  further  Abstract  of  this  paper  under  Morphine,  Vol.  I. ,  p.  567. 

“  Billie  Carlton  ”  Case.  Death  from  overdose  of  Cocaine  self-admin¬ 
istered — unlawfully  supplied  to  her  by  De  Veulle  in  a  culpable  negligent 
manner.  Other  cases  of  sale  contrary  to  regulations. — C.D.,  Feb.  I/19,  p.  93. 
245. 

Perforation  of  nasal  septum  in  Cocaine  snufflers.  Cocaine  habit  alarm¬ 
ing  at  Geneva. — F.  G.  Crookshank,  B.M.J.  U./21, 917. 

Unfounded  suspicion  should  not  enter  into  the  matter.— H.  Tilley,  B.M.J. 
ii./2i,1008.  Harmless  nasal  affection  not  to  be  confused. — J.  F.  O’Malley, 
B.M.J.  ii./2i,1008.  The  perforation  is  always  circular,  not  button  hole. — 
F.  G.  Crookshank,  ibid.,  1055. 

Cocaine  abuse  leads  to  rapid  degeneration,  morally,  mentally  and  physi¬ 
cally.  Smuggled  mostly  from  Germany.  Mild  Cocaine  poisoning  produces 
a  feeling  of  general  well  being  (euphoria).  It  is  stated  that  ^Cocaine  even  in 
therapeutic  doses  may  produce  sexual  excitement  and,  so  far  as  reported  cases 
go,  appears  chiefly  in  women--  from  which  fact  arises  the  danger  for  dentists  ! 
It  is  admitted  the  effects  aie  only  occasionally  seen  or  heard  of. — B.M.J. 
i./22,849.  We  have  never  heard  from  dentists,  of  the  danger. 

Alcoholism  and  drug  habit.  The  late  Oscar  Jennings  made  a  statement 
that  one  in  four  medical  practitioners  took  drugs.  Of  twelve  varied  cases 
under  treatment  six  were  doctors. — Stanford  Park,  M.P.C.,  Jan.  24/2  3,74. 

Trade  in  Dangerous  Drugs. — Figures  showing  quantities  of  Morphine 
Heroin,  and  salts,  manufactured  and  exported  in  the  years  1910-1923. — 
L.  ii./24,921. 

Drugs  of  addiction  must  he  withheld  from  sufferers  from  mental  depression. 
Focal  sepsis,  e.g.,  dental  trouble,  may  lead  to  Alcohol  and  Morphine  addiction. 
Opium  per  os,  in  small  amounts,  becomes  a  necessary  routine  amongst  natives 
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in  Eastern  countries.  In  the  Fen  counties  here  Laudanum  and  Opium  addic¬ 
tion  was  not  uncommon  at  one  time — possibiy  from  taking  the  drug  to  counter¬ 
act  the  effects  of  malaria,  which  was  prevalent  in  those  days.  Association 
with  addicts  is  one  of  the  commonest  causes  of  addiction.  Morphine  ana  its 
derivatives  appear  to  have  a  sedative  effect  on  sexual  impulses,  and  to  lead  to 
impotence  and  sterility.  These  are  often  taken  by  those  sexually  vicious  to 
stifle  the  calls  of  conscience.  Withdrawal  symptoms,  in  the  case  of  a  child  born 
of  a  woman  who  had  had  4  to  6  grains  of  Morphine  a  day  during  her  pregnancy, 
are  described.  These  were  overcome  during  the  first  few  days  of  its  life  by 
small  doses  of  Tinct.  Camph.  Co.  Come  hold  that  an  antidotal  substance  is 
formed  in  the  body  of  an  addict,  which  neutralises  the  large  amounts  of  drug 
taken.  Probably  definite  degenerative  changes  occur  in  the  nerve  cells  of  the 
brain,  and  this  leads  to  abnormal  channels  of  transmission  of  nerve  impulses, 
producing  abnormal  physical  and  mental  effects.  Where  general  health  is 
good,  there  is  no  harm  in  prompt,  complete  withdrawal.  Where  it  is  poor, 
Hyoscine  hypodermically  has  been  advised.  The  International  Opium  Con¬ 
vention  at  the  Hague,  1Q12,  ultimately  gave  birth  to  the  D.D.A.’s.  Loyal 
co-operation  of  the  professions  enjoined. — Sir  W.  JEL  Willcox,  B.M.J.  ih/23, 
1015 ;  P.J.  i./24,14,27. 

The  public  ought  not  to  be  deprived  of  commodities  or  services  because  of 
possible  abuse  of  them  by  invincibly  ignorant,  incurably  stupid,  culpably 
careless  or  evilly  disposed  persons. — P.J.  ii./24,332. 

Harrison  Federal  Law  in  U.S.A.  applies  (1)  to  preparations  containing 
more  than  2  grains  of  Opium,  £  grain  of  Morphine,  i  grain  Heroin,  1  grain  of 
Codeine,  or  any  salt  or  derivative  of  them  in  1  fl.  oz.  (2)  or  to  liniments,  oint¬ 
ments,  or  other  preparations  containing  Cocaine  or  any  salt,  or  a  or  p  Eucaine, 
or  any  of  their  salts,  or  any  synthetic  substitute  for  them.  There  is  no  mini- 
mallimit&s  to  Cocaine. — P.J.  i./24,181.  Cf.  also  recent  inclusion  of  Heroin 
in  any  proportion  under  the  1925  Dangerous  Drugs  Act — the  result  of 
International  Conference. 

In  Hew  York  out  of  7,464  cases  96-5%  were  found  to  be  Heroin  addicts, 
while  in  Chicago  less  than  4%  of  addicts  use  this  narcotic.  Paregoric  habitubs 
are  fairly  common,  some  taking  as  much  as  a  quart  a  day.  The  number  of 
those  who  patronise  illicit  narcotic  street  vendors  in  Hew  York  City  is  not  less 
than  10,000. — M.P.C.,  April  2/24,268. 

Dangerous  Drugs  Acts. 

There  were  60  prosecutions  under  the  Acts  in  1927,  and  50  convictions. 
65,746  ounces  of  Morphine  were  used  in  this  country  for  the  manufacture  of 
Codeine.  The  amount  of  British  Morphine  manufactured  and  imported 
continues  to  fall,  the  amount  exported  in  1927  being  66,107  oz.  as  against 
14  tons  a  few  years  ago,  but  there  is  an  increase  in  Heroin — 17,427  oz.  manu¬ 
factured  as  against  11,113  oz.  in  1926. — L.  ii./28,236. 

_  Successful  Appeal  by  a  Liverpool  chemist  against  a  conviction  for  unlawfully 
dispensing  a  prescription  for  20  grs.  Morphine  Sulphate  without  having  taken 
reasonably  sufficient  steps  to  see  that  the  Drese/rirvtirm  was  amrm-np.  Thp 


and  the  latter’s  appeal  was  allowed  with  costs. 


C.D.ii./28,62. 


J 


COLCHICUM. 


COCAINE  SUBSTITUTES. 

See  also  Vol.  I.,  p.  343,  et  seq. 

Stovaine  Identification,  e.g.,  in  Liquor  Cerebralis  and  Urine  after  spinal 
maesthesia.  Extraction  with  Ether  and  thence  into  dilute  HC1.  Iodine  will 
ihow  1  in  150,000. 

Novocain,  identification. — To  a  C-2%  solution  add  2  drops  of  10% 
Sodium  Nitrite  and  3  drops  Sulphuric  Acid  and  heat ;  then  dilute  with  water 
md  treat  with  Mill  on’s  Reagent.  Red  colour — identifies  the  Phenolic  Nucleus. 
The  Ethyl  is  identified  by  the  formation  of  Iodoform  and  the  Aldehyde  by 
distilling  the  substance  with  dilute  Sulphuric  Acid  and  Manganese  Dioxida 
mid  testing  the  filtrate  with  Magenta — Sulphurous  Acid  reagent.  Bromine 
jives  a  yellow  precipitate  with  Novocain  Solution  which  dissolves  on  warming. 

On  mixing  solutions  of  Novocain,  Sodium  Nitrite,  Hydrochloric  Acid  and 
sodium  Carbonate  containing  05%  of  Potassium  Guaiacol-sulphonate,  a 
;olor  varying  from  red  to  yellow  according  to  dilution,  is  formed,  which 
;an  be  used  for  colorimetric  estimation,  using  a  1  in  20,000  solution  as  control. 
Reaction  not  given  by  Methyl  ??i-amino  p-hydroxybenzoate,  p-amino- 
penzoic  Acid,  Cocaine,  or  Stovaine. — J.C.S.,  A.  ii./25 ,247. 

Solutions  of  Novocain  may  be  sterilised  in  slightly  alkaline  glass  vessels 
it  100°  without  change,  but  at  120°  the  alkali  causes  appreciable  change. 
— T.C.S.,  A.  ii./ 25,247. 

Pharmacology  of  Local  Anaesthetics  (Cocaine  and  sub¬ 
stitutes). 

Eggleston  &  Hatcher,  Jl.  Pharm.  and  Exp.  Therap.,  Vol.  XIII.,  1919, 
'ound  that  “five,  or  more  than  five,  times  the  minimal  fatal  vein  dose  of 
ilypin,  beta-eucaine,  stovaine  and  tropacocaine  can  be  injected  subcu¬ 
taneously  in  the  cat  without  causing  death,  while  four,  or  less  than  four, 
times  the  fatal  vein  doses  of  cocaine  and  holocaine  similarly  injected  prove 
fatal”;  further,  that  “  the  simultaneous  subcutaneous  injection  of  adrenalin 
with  the  local  ansesthetics  reduces  the  toxicity  of  the  latter  by  delaying 
absorption  rate,  but  this  reduction  is  much  le3s  marked  in  the  cases  of 
cocaine  and  holocaine  than  with  the  other  members  of  the  series,  and  is 
referable  to  their  much  slower  ‘  essential’  elimination.'’ 

A  committee  appointed  by  the  American  Medical  Association  to  study 
the  occurrence  of  accidents  arising  from  the  use  of  local  anaesthetics  reported 
13  unpublished  deaths,  of  which  Cocaine  was  responsible  for  23.  Novocain 
was  found  to  be  the  most  frequently  employed  and  by  far  the  safest.  Butyn, 
Cocaine,  Alypin,  Apothegm  and  Stovaine  are  probably  equally  dangerous  when 
injected  into  the  tissues.  Committee  advises  that  Cocaine  should  not  be 
given  hypodermically,  neither  should  concentrated  solutions  be  applied  to 
mucous  membranes.  Not  more  than  15  minims  of  10%  Cocaine  should  be 
applied  to  the  throat  or  nose  and  not  more  than  1-5  grains  given  when  applied 
30  a  mucous  membrane — urethral  injections  especially  dangerous.  Novo¬ 
cain  should  not  be  injected  in  concentrations  above  1%,  and  Butyn  should 
aot  be  injected  but  may  be  applied  in  a  2%  solution. — B.M.J.  i./24,871. 

Novocain  (German)  and  the  corresponding  products,  Neocaine  (French) 
and  Procaine  (American),  have  equal  toxicity  and  are  equally  effective. 
Apotkesine  (American)  is  more  toxic.— VV.  R.  Meeker  and  E.  B.  Frazer,  Jl. 
Pharm. Exp.Ther.,  ’24,22,375,  per  J.C.S.,  A.  i./24,1377. 

Isocaine  (p-Amino-benzoyldi-isopropyl-aminoethanol)  has  approximately 
the  same  efficiency  as  Cocaine  in  anaesthetising  the  cornea,  and  only  three 
tenths  of  its  toxicity.  It  is  twice  as  toxic  as  Procaine,  and  hence  less  suit¬ 
able  for  paralysis  of  sensory  nerve  trunks,  although  equally  efficient. 


COLCHICUM. 

See  also  Vol.  p.  357. 

The  corms  are  usually  weaker  in  alkaloid  than  the  seeds  ;  about  0-3  to  0-8% 
is  found  in  both.  Acetic  Acid  is  nearly  equal  to  Proof  Spirit  to  extract  Conn 
and  Seed. 

4ssay  of  CoSchicum  by  Phospho-tungstic  Acid. — E.  C.  Davies,  P.J. 

./2 1,505.  Iodine  may  also  be  employed  as  precipitant. 

Estimation  by  shaking  out  the  alkaloid  with  Chloroform  and  then  precipitat- 
ng  with  Phospho- Tungstic  Acid  (Scheibler’s  Reagent).  Precautions  necessary 
u  estimating  Colchicine  due  to  the  presence  of  an  amino-acid  grouping. — J. 
>rier,  P.J.  ii./23,87. 
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CONIUM. 

See  also  Vol.  I.,  p.  381. 

The  amount  of  alkaloid  found  in  the  root,  stem,  and  leaves  is  small,  while 
in  the  fruit  it  is  considerable  during  the  period  when  the  fruit  is  forming  its 
reserve  material,  reaching  as  much  as  3  per  cent,  or  even  more.  When  the 
fruit  has  finished  forming  its  reserve  and  ripens,  the  proportion  of  alkaloid 
is  found  to  become  less,  not  greater,  until  it  falls  to  less  than  1  per  cent  in  the 
ripe  fruit.  Moreover,  the  proportion  of  alkaloid  to  total  nitrogen  gradually 
diminishes  as  the  fruit  develops.  If  the  alkaloid  were  a  by-product,  as  viewed 
by  Pictet,  in  the  production  of  protein  it  might  be  expected  to  retain  a  fairly 
constant  ratio,  and  not  become  a  diminishing  one. — E.  H.  Parr,  Pres.  Add. 
B.P.  Conf.,  1914,  P.J.  ii./i4,117. 

The  U.S.  VIII.  Assay  Method  is  unsatisfactory.  That  in  the  1901  “  B.P.C. 
Formulary  ”  is  better.  (Conium  is  no  longer  official  in  the  U.S.P.). 

There  is  no  ‘  dry  ’  reaction  characteristic  of  Conine. 

A  scheme  for  differentiating  Conine,  Nicotine,  Lobeline,  Sparteine,  the 
Oonhvdrines,  Coniceine,  and  a  new  isomer  is  given. — P.J.  ii./oq,103  ;  see  also 
P.J.ii./o5,333  ;  see  also  P.J.  ii. /eg,  70,  et  seq. 


CREOSOTUM  (B.P.  ’14). 

See  also  Vol.  I.,  p.  383. 

dDGreosote.  According  to  Fn.  Cx.  c<pnsists  of  about  half  its  bulk  Creosol, 
the  other  half  consisting  of  Guaiacol  with  some  cresylols,  phlorol,  or  ortho- 
ethylpnenol,  etc.  Soluble  readily  in  alcohol,  ether,  anhydrous  glycerin,  chloro- 
t!"!™!'  also  in  caustic  potash  and  soda  solutions,  and  in  acetic  acid  (glacial). 
It  distils  between  200  and  220°  C. 

B.P.’iV  Sp.  (Jr.  not  below  1-080.  (P.G.  VI.,  1-075). 

Genuine  Beechwood  Creosote  yielded  39%  Monophenols,  26-48% 
Guaiacol,  3^-14%  Creosol  C8H8CH3.OCH3.GH  and  homologues,  Pinewood 
Creosote  about  the  same  but  20*3%  Guaiacol  and  37*5%  Creosol  and  homo- 
logues — ail  boding  between  200  and  210°  C. 

Cieosote  is  usually  optically  inactive  but  may  be  slightly  dextrorotatory. 

.  Sssi“m.  Guaiacol  Sulphonate.— Incinerate  0-2  Grn.  until  the  residue 

and  incinerate  again  after  adding  a  few  drops  of  concentrated 

XrnSm ^£ACidi  this  until  weight  is  constant.  Weight  of  residue 

so  inn  ?1-  Sn  in3S  i'0b4  Gm‘  nor  more  than  0-072  Gm-  The  aqueous 

solution  1 . 20  should  not  become  turbid  on  the  addition  of  sulphuric  acid. 

Arsmic  Acid  Derivatives  of  Guaiacol.—R.  G.  Fargher,  J.C.S.,  July,  *20,865. 


CUPRUM. 

wouldkhlj/^f/fnS  tRamSHips  of  c°Pper  foil  kePt  ih  drinking  water  jus 
the  method  ^efficient  fj?w£  this  recentU  <«»*»>  and  f0UI1 

pip^L.i.'/^asir smai1  amOTmts  °f  copper- 

Conner0  deter^nn^t^rfm  hfav^  \eGB  found  to  contain  small  amounts, 
cravimptrioniiv  i-  c  °°  Jf1  foodstuffs  colorimetrically  by  Ferrocyanide  an 
gravimetncally  by  precipitation  with  Quinosol.— Analyst,  *26,327. 

To  kill  in  Ponds,  etc. 

exceeding  24  on t0  olants  or  ^h,  Copper  Sulphate  no 
be  slightly  crSd  «  ?§ ).gallons  cai)  be  em ployed.  The  crystals  s houl 
pond.  To  estimate  f  coarse  bag  and  drawn  to  and  fro  across  th 

and  length  andmul 'I?ter  in ,tlle  °and  take  the  average  breadt! 
aU  exprSsed  hi S  PTt  '! ^Ae  he+r  aiid  the  result,  by  the  average  depth 
Lmber  f  gallons  Tf  f  f  ma]tip  y  this  by  6}  and  the  result  will  give  th 
or  ten  days  the  flrst  aPPkcation  does  not  suffice,  repeat  in  a  wee 
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Organic  Copper  Compounds. 

Cupri  Alloxanas  (NaCjOiHlj  Cu. 

A  bluish  green  flocculent  powder  slightly  soluble  in  water.  The  relative 
insolubility  is  a  disadvantage  from  the  therapeutic  standpoint. 

Cupri  Glycinas  (NH4CH2COO)a  Cu. 

A  blue  flocculent  silky  powder  soluble  about  1  in  200  of  water  at  15°  C., 
but  more  than  twice  as  soluble  at  40°  C. 

0-06  Gm.  per  kilo  in  0-5%  solution  intravenously  killed  a  rabbit  in  8 
minutes,  whilst  a  control  of  Salvarsan  in  proportion  0-1  Gm.  per  kilo  was 
tolerated,  hence  the  substance  ha3  a  toxic  dose  of  about  2  Gm.  for  an 
average  man. 

Cupri  Hippuras  (CJI5CO.NHCH2COO)2  Cu. 

A  bluish  green  crystalline  powder.  Almost  insoluble  in  water,  but  soluble 
about  1  in  200  of  a  mixture  of  glycerin  and  water  equal  parts.  It  is  more 
soluble  in  pure  glycerin— Suggested  by  G.  T.  Morgan. 

Hats  maintained  for  2  or  3  months  on  diets  containing  a  high  proportion 
of  peas  to  which  copper  was  added  grew  normally  and  did  not  suffer  in  health. 
Most  of  the  copper  is  excreted  by  the  alimentary  tract ;  a  small  proportion 
may  be  absorbed  in  the  blood,  retained  in  part  for  a  time  by  the  liver  and 
then  excreted  by  the  kidneys. — B.M.J.  L/24,680. 


DIGITALIS  FOLIA. 

See  also  Vol.  /.,  p.  392. 

Preservation,, — The  dried  leaves  should  be  kept  in  small  containers 
>ver  a  layer  of  lime,— the  freshly  burnt  quicklime  being  in  a  wide  mouth 
)ottle  tied  over  with  a  layer  of  gauze.  The  freshly  powdered  leaf  is  favoured 
ay  many  as  the  best  method  of  giving  the  drug. 

F.  jSiorsh.  advises  leaves  of  the  indigenous  wild-growing  flowering  plant  dried 
:or  five  hours  at  about  SO15  C.,  filled  into  well-closed  containers  of  not  more 
;han  50  Gm.  The  same  rule  applies  to  powdered  Digitalis. 

Deterioration  of  Preparations  of  Digitalis  we  deal  with  under  Assay. 
Cultivation. — 

We  are  of  the  opinion  that  a  dry  season  favours  /potency.  The 
most  potent  leaves  that  we  have  examined  (both  chemically  and  physiolo¬ 
gically)  were  second  year’s  leaves  from  plants  grown  in  England  in  a  sunny 
exposed  situation.  These  leaves  were  from  plants  showing  no  flower 
pikes  at  time  of  collection.  (Note. — All  second  year's  plants  do  not  necessarily 
tower.  We  lay  more  stress  on  the  sunny  situation  than  the  point  of  non¬ 
lowering  at  the  time).  Ransom  and  Henderson  found  sunlight  to  influence 
he  alkaloidal  content  of  Belladonna  which  resembles  Digitalis  in  nature  in 
Deing  a  plant  growing  in  semi-shade. 

The  petioles  and  midribs  of  the  leaves  contain  less  of  the  active  principles 
;han  the  lamina — they  can  be  removed  by  sifting.  Heavy  seed  should  be  used 
or  cultivation. 

In  New  Zealand  Digitalis  has  become  a  noxious  w'eed,  as  also  Hypericum 
°erforatum. — P.J.  i. /so, 522. 

D.  glovinceflora  (a  gloxinia-like  strain)  leaves  approximate  D.  purpurea 
n  potency. 

D.  ambiguaivom  Austria,  and  D.lutea from  America,  as  good  therapeutically 
is  D.  purpurea.  Digitalis  leaf  of  good  quality  grown  in  the  valley  of  Kashmir 
tnd  at  Mungpoo  (Eastern  Himalayas). — R.  N.  Chopra,  I.M.G.,  Mar., ’26, 117  ; 
bid  May, ’26, 212. 

-irst  or  second  year’s  leaves  the  best  ? 

Second  year’s  leaves  have  been  foundstronger  than  the  first,  i. e. ,  in  propor- 
ion  of  10  to  81 — but  some  disagree  with  this. 

Eocke  says  that  second  year’s  leaves  have  their  highest  value  while  flowering, 
md  the  first  year’s  leaves  attached  to  them  the  highest  value  in  late  summer. 

We  think  there  is  little  to  choose  between  them.  A  dry  season  will  produce 
ess  yield  of  herb  than  a  wet  one,  but  an  increased  proportion  of  active  glucosides. 
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Though  the  B.P.  directs  the  leaves  to  be  collected  at  the  time  of  flowering, 
i.e.,  in  June  or  July  (second  year’s  growth)  a  good  tincture  can  be  made  from  t 

leaves  collected  as  late  as  end  of  September.  .  nnfi  immo. 

Most  toxic  extract  obtained  by  gathering  leaves  in  the  afternoon  and  imme 
diatelv  plunging  into  96%  Alcohol.- — 0  .C.S.A.  i./22,97.  .  AT„,CT„.rv,y.c._ 

Gordon  Sharp  and  F.  W.  Branson  found  that  leaves  gathered  in  i 
are  as  active  as  those  gathered  in  August,  and  that  leaves  irom  pla  .  c 
had  flowered  are  equally  as  toxic  as  those  trom  plants  that  had  not  yet  flou  ered. 

Content  of  Active  Constituents. — 

The  content  in  the  leaf  of  Digitoxin  is  about  OT  to  0-4%.  The  average  dose 
of  this  is  0*5  mgr.,  corresponding  to  the  effects  of  0-06  Gm.  of  Digitalis  leaves 
— but  this  quantity  of  leaf  would  contain  only  0-12  mgr.,  so  there  is  a  discrep- 
ancy  of  about  400  %.  Digitoxin  therefore  represents  only  a  ho  it  t , 
^  the  no  weir  of  DUcgiitciigs*  To  assay  Digitalis  by  Digitoxin  alont 
would  be  about  as  rational  as  to  assay  Opium  by  Codeine  content.  The 
Leaf  Margin  (epidermis  and  endodermis)  gives  the  strongest  micro -chemical 
reaction  for  glucoside  content,  the  base  of  the  petiole  only  a  very  famt  one. 

Tincture  of  Digitalis. — ‘Abel  Scholar’  found  that  cold  water  extracts ■ 
most  of  the  soluble  constituents  of  those  removed  by  t  he  official  alcohol 
strength. 

All  the  active  imfer-goluble  principles  of  Digitalis  leaves  are  extracted  ini 
making  Tinct.  Digitalis.  An  infusion  can  be  made  to  keep  good  for  two  years. 
--Weiss  &  Hatcher,  J.A.M.A.,  Feb-  19/2i,  per  B.M.J.E.  L/2i,61.  cj.  Liq. 
Digitalis  ad  Injectionem,  Ph.  Ned.  V.,  our  Vol.  I.,  396,  which  is  an  aqueous, 
extractive. 

Fresh  concentrated  infusions  made  with  20%  Alcohol  or 


rresri  concenxraxea  tnrussons  maue  vuuu  -.v  /o  -  - 

0T%  Chloroform  Water  are  essentially  Digitoxin  preparations,  whereas  ine 
fresh  B.P.  infusion  is  a  Dig italein  preparation.  Old  concentrated  infusions- 
showed  absence  of  therapeutic  value  in  the  filtrate  with  presence  of  toxic^ 
effects,  the  sediment  being  also  toxic  and  possessing  tonic  effect. — K.  Samaan, 
P.J.  !./2i,481. 


Acetone  extracts  the  whole  of  the  principles  of  Digitalis  called  Pan  digit-on.- 
—A.  Tschirch.  Schweiz.  Ap.  Zeit,  Y.B.P.,  1919,84. 

Ether  is  first  used  to  free  from  resins,  fat.  etc.,  the  glucosides  being  in¬ 
soluble  in  Ether. — C.D.,  ’20, 1372. 

Digitalis  Bodies.  Further  work  on. — Digitogenic  Acid,  Digitaligenin;i 
Digitoxigenin.— H.  Eiliani,  J.C.S.A.,  i./2o,320. 

Extraction  of  active  principles  of  Digitalis. — E.  Mameli,  Chem.  Abstr.,. 
1922,4011,  Y.B.P.,  ’23,140. 


Characters  and  Tests  of  Glucosides. 

The  determination  of  the  value  of  a  Digitalis  prepaiation  (especially  tin 
Tincture)  by  chemical  means  is  fraught  with  considerable  difficulties  owinj 
to  many  factors,  e.g.,  the  numerous  glucosidal  bodies  contained,  the  fact  tha: 
it  is  not  possible  to  point  to  one  glucoside  as  the  potent  constituent  as  repre 
sentmg  the  activity  of  the  drug,  and  again  the  extraction  of  the  substance 
lD  degree  of  purity  requires  some  analytical  skill. 

W e  adopted  as  our  standard  a  Tincture  having  by  physiological  tests  a  M  L. Pi 
calculated  a*  0-75  Pc.  per  1  on  Gm.  weight  of  frog 

In  a  paper  read  before  the  Pharmaceutical  Society  of  Great  Britain,  Dec 
IO/1912,  tne  results  of  examination  were  provided  of  a  number  of  samples  o 
leaves  both  of  the  author’s  growing  and  from  sources  in  various  parts  of  th< 
world  (Great  Britain,  Germany,  Italy,  India,  etc.).  Almost  all  of  these  leave,1- 
tinctures  of  Standard  or  above  Standard  strength.  The  paper  wa; 
published  m  booklet  form  entitled  ‘  Digitalis  Assay.’ 

The  glucosidal  bodies  with  which  we  are  concerned  are  : — - 


From  Digitalis  Leaves. 

Digitoxin  the  most  potent  glucoside  present. 

which  is  the  name  given  by  Kraft  to  DigitaleIn  of  Schmiedeberi 
ana  jbanam  m  a  pimffed  form.  Digitonin  Amorph.  Syn.  Digitsaponie 
Kraft.  Gitin.  A  further  Saponin.  The  last  two  are  relatively  inactive. 


The  Colorimetric  Method  devised  gives  results  equivalent  to  tiie  Phy¬ 
siological  Assay  Method  based  on  the  minimum  lethal  dose  required  to  kill  a 
frog  and  calculated  to  100  Gm.  body  weight.  The  method  requires  some  care 
in  carrying  out,  as  it  is  strictly  quantitative,  it  is  as  follows  : 

To  determine  whether  a  Tincture  is  up  to  Physiological  Test  requirements 
(usually  taken  at  M.L.l).  =  0-75  Cc.  per  100  Gm.  body  weight  of  frog)  mix 
10  Cc.  of  the  Tincture  with  1C  Cc.  of  water,  precipitate  with  10%  Neutral 
Lead  Acetate  Solution  (about  3  Cc.),  adding  a  little  Kieselgulir.  Allow  to 
stand  for  a  i  hour,  filter  off  on  the  pump,  wash  the  precipitate  slightly.  Re¬ 
move  excess  of  lead  from  the  filtrate  with  10%  Sodium  Phosphate  Solution 
(about  2  Cc.  required)  and  filter.  Add  a  little  Calcium  Carbonate  (about 
0-2  Gm.)  to  the  filtrate  (to  prevent  possible  hydrolysis  of  the  glucosides), 
and  evaporate  to  dryness  on  a  water-bath.  Add  about  2  Gm.  of  dry  washed 
sand  to  the  residue  and  extract  with  Chloroform  five  times  by  thorough 
trituration  using  about  10  Cc.  on  each  occasion.  Filter  and  evaporate  the 
Chloroformic  Solution  and  extract  the  residue  with  warm  water  on  the  water- 
bath,  using  10  Cc.  and  5  Cc.  and  again  employing  sand.  Filter,  evaporate 
to  dryness  in  a  porcelain  basin,  extract  the  residue  again  with  cold  Chloro¬ 
form  to  purify  it  (about  three  or  four  quantities  of  5  Cc.  each  using  dry  sand 
and  triturating  thoroughly  with  a  small  pestle)  and  filter.  Evaporate  the 
combined  Chloroformic  Liquors  and  dissolve  the  residue  in  4  Cc.  of  Glacial 
Acetic  Acid.  Mix  0-1  Cc.  of  this  Acetic  Solution  with  1  Cc.  of  Sulphuric 
Ammonium  Molybdate  Reagent  in  a  5  X  1  Cm.  test  tube  and  compare  the 
depth  of  colour  after  five  minutes  with  the  scale  below — this  coloration  indi¬ 
cates  the  content  of  combined  “  active  water  soluble  ”  Glucosides  (probably 
including  Digitoxin).  Further,  if  0-1  Cc.  of  the  Acetic  Solution  be  mixed 
with  0-5  Cc.  of  Glacial  Acetic  Acid,  and  this  be  layered  upon  1  Cc.  of  the 
Sulphuric  Ammonium  Molybdate  Peagent.  the  typical  blue  ring  showing 
presence  of  Digitoxin  should  be  formed. 


SCALE. 


BELOW 

STANDARD. 


STANDARD. 


=  M.L.D.  of  0-9  Cc.  =  0-75  Cc. 


ABOVE  STANDARD. 

A  — > 

No.  2.  No.  3. 


“  0-6  to  0-5  Cc.  =  0-4  to  0-3  Cc. 


Mss^szs^i  swasa1  obse"e  the  «*« 
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E.  Berry  (P.J.  ii./i 5,783)  mentions  also  an  irritating  fat  or  resin  soluble  in 
ther,  a  fluorescent  body  Luteolin  or  Digitoflav one  and  an  active  enzyme 
r  oxidase. 

From  Digitalis  Seeds. 

Digitalis.  ( Syn .  Digitalinum  Verum). 

Gitalin.  Common  to  leaves  and  seeds  vide  antea. 

Digitonin  Amorph.  (Schmiedeberg)  and  Digitonin  Cryst.  of  Kiliani. 

Digitoxin  Recognition  Tests. 

Keller-Kiliani  (Syn.  Keller’s  Test)  for  Digitoxin  in  the  Leaves.— 
Shake  10  Cc.  of  filtered  infusion  in  boiling  water  1  +  20  in  a  separator  for  a 
ew  minutes  with  chloroform  10  Cc.,  add  ether  5  Cc.  and  alcohol  5  Cc. ;  shake 
.gain  and  filter  off  the  chloroform-ether  solution  through  a  filter  moistened 
rith  chloroform.  The  liquid  is  evaporated  and  the  residue  dissolved  in 
!  Cc.  of  acetic  acid  (96%).  A  drop  of  diluted  solution  of  ferric  chloride  (1  + 19) 
s  added,  and  the  whole,  in  a  narrow  test-tube,  is  layered  carefully  upon  sul- 
)huric  acid  ;  at  the  point  of  contact  of  the  two  liquids  a  brownish-red  zone 
levelops,  and  over  it  a  bluish-green  zone. — P.G.V.  We  find  in  practice  the 
tresence  of  Chlorophyll  hinders  the  coloration  considerably. 

The  test  may  also  be  applied  to  the  glucosidal  substance  Digitoxin  thus : — 
Dissolve  0-001  Gm.  in  3  Cc.  Glacial  Acetic  Acid,  add  a  few  drops  of  the  Ferric 
Jhloride  Solution  and  proceed  exactly  as  the  rest  of  the  last  mentioned. 

Frohde’S  Test  (Sulphuric  Ammonium  Molybdate  vide  Colorl- 
netric  Method  infra )  Ammonium  Molybdate  1%  wfv  in  concentrated  Sulphuric 
^.cid  used  as  a,  mixing  test  gives  characteristic  maroon  colour  with  the  water 
oluble  glucosides — see  colour  scale.  Used  as  a  layering  test,  it  gives  a  charac- 
eristic  blue  ring. 

Kiliani  Test  for  Digitalin. 

Ferric  Sulphate  0-05  Gm.  is  dissolved  in  water  1  Cc.,  and  Sulphuric  Acid 
,dded  to  100  Cc.  Employed  as  a  mixing  test  (0-1  mgr.  of  the  glucoside  ia 
ufficient,  dissolved  in  0-2  Cc.  of  Glacial  Acetic  Acid),  this  reagent  produces 
.  pink  coloration. 

This  test  with  Digitoxin  produces  a  brownish  colour. 

Chemical  Assay  processes  used  in  the  past,  centred  on  an  estimation  of 

he  Digitoxin — ignoring  the  bodies  which  are  known  to  be  readily  soluble  in  water. 
.’hat  this  was  fallacious  was  shown  by  Ziegenbein,  who  found  that  leaves  con- 
aining  only  0-125%  of  this  glucoside  were  twice  as  active  as  those  containing 
'-226%. 

Our  aim  was  a  method  to  include  the  latter  in  addition  to  Digitoxin  or  an 
llied  body.  The  process  effects  this  and  includes  a  strong  indication  of 
)igitoxin — either  through  the  actual  solubility  of  it  in  the  repeated  quantities 
f  solvent  (the  amount  of  Digitoxin  in  10  Cc.  of  Tincture  is  extremely  minute 
hough  sufficient  to  detect)  or  owing  to  the  fact  that  Digitoxin  is  soluble  in  the 
resence  of  the  other  Glucosides  and  Saponins.  Results  approximating  the 
hysiological  “  M.L.D.”  results  were  obtained  with  the  samples  of  Tinctures 
eferred  to,  even  after  12  months’ storage. 

It  was  also  possible  to  prove  that  a  tincture  kept  12  years  under  adverse 
onditions  had  an  M.L.D.  of  0-7  Cc. 

The  work  has  been  spread  over  a  period  of  years — since  1912,  and  we  have 
ince  that  date  frequently  compared  our  findings  with  Physiological  reports 
nd  we  know  that  it  gives  concordant  results. 

Tincture  made  from  1929  leaves  of  our  own  growing 
i /ere  found  to  he  up  to  standard.  (fVi.  L.  D.  0-75  Cc.) 

D.  Purpurea  grown  in  the  Nilgiris,  Madras,  India,  was  found  well  up  to 
sandard  both  by  W.  H.  Martindale’s  Colour  Test  and  Physiological  Tests. — 
or  don  Sharp,  P.J.  ii./i  7,108. 

XL  Berry  extended  the  author’s  process  for  estimation  of  Digitalis  leaves  and 
n. ploying  similar  reagents  estimates  (A)  the  content  of  water-soluble  gluco- 
d(es  only,  (B)  the  content  of  total  glucosides.  In  the  latter  Alcohol  of  70  % 
rength  is  maintained  throughout  to  keep  all  the  glucosides  in  solution, 
lie  result  of  (A)  is  called  the  Therapeutic  Value- — B.P.Conf.,  19x9. 
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Tqohirch  confirms  Ziegenbein  that  the  Digitoxin  content  in  Digitalis  leaves 
is  not  in  proportion  to  thephysiologicalactivity.  Itwas  found  that  C^oro/om 
must  be  used  repeatedly  (eight  shakings)  to  remove  the  entire  active  substances 
have foiSd this  also  Tnote  the  repeated  extraction  in  our  colour  method). 
The  active  substances  are  in  some  form  of  combination 
which  is  broken  up  by  the  repeated  shaking.  Absolute 
Alcohol,  Acetone  and  Amyl  Alcohol  will  exhaust  leaves  completely. 
Chloroform,  Acetic  Ether  and  Benzene  partial] j •  Ether  and  Carbon 
Tetrachloride  do  not  extract  the  active  substances  at  all.  Acetone  is  specially 
pood  as  yielding  a  colourless  extractive.  It  can  be  used  for  assaying.  (The 
use  of  Acetone  instead  of  Chloroform  in  our  method  would  no  doubt  yield  even 
more  interesting  results.) — Schweiz,  Ap.  Zeit-,  Vol.  06,  p.  469,  abst.P.J. 
i./xg,219. 


Physiological  Standardisation. — 

A.  Goodall  found  of  23  tinctures  examined  ( laboratory  samples,  not  those 
of  commerce),  onlv  12  were  up  to  the  average,  6  were  under;  and  instead 
of  a  maximum  dose  of  15  minims  from  18  to  25  minims  were  necessary.  Several 
were  above  strength,  e.g.,  4  to  .10  minims.  End  point  employed  was 
death  in  four  hours.  A  standard  preparation  of  Tincture  Digitalis  remains 
active  twelve  months. — B.M.J.  ii./i2,47,l49. 

Comparison  of  Physiological  Standards.— The  various  workers  on 
the  subject — Cushny,  Dixon,  Houghton,  Martin,  etc.,  have  from  time  to  time 
set  up  the  most  divergent  time  limits  for  the  death  of  the  frog  employed 
in  the  test.  We  went  very  fully  into  this  matter  in  previous  Editions. 

Digitalis,  Strophantlras  and  Squill  in  the  U.S.X.  are  assayed  by 
determining  the  systolic  dose  for  frogs  in  comparison  with  Ouabain,  see  Vol.  I. 
p.  396. 

Owing  to  seasonal  variation  a  standard  of  Ouabain  was  advised  in  U.S.  IX. 
and  corrections  made  if  necessary. 

The  standards  were  as  follows  : — 


Cm.  or  Cc.  for 

each  Cm.  of  frog. 

OUABAIN .  0.0000005 

Digitalis — 

Leaves  (in  form  of 

tincture)  . .  . .  0 . 0006 

Fluid  Extract,  (not  now 
in  U.S.)  ..  ..  0.0006 

Tincture  ..  ..  0.006 


Gm.  or  Cc.  for 
each  Gm.  of  frog. 
bTROPHANTHUS — 

Seed  (in  form  of  tincture)0-000006 
Tincture  ...  ..  0.00006 

Squill— 

Dried  (in  tincture  form)  0.0006 
Fluid  Extract  ..  0.0006 
Tincture  ..  ..  0.006 


The  Ouabain  method  is  now  recognised  as  unsound. 

Pithing  frogs  prior  to  experiment  is  as  followr  The  brain  of  the 
animal  is  destroyed  from  the  nape  of  the  neck  upwards,  i.e.,  the  spinal  cord  , 
is  divided  in  the  neck  and  tnen  a  wooden  pointer  is  passed  up  into  the  brain  * 
(the  centres  of  feeling),  thus  leaving  the  spinal  cord  intact  and  the  heart  i 
untouched.  A  frog  has  been  known  to  live  **  for  years  with,  its  brain 
destroyed.  Che  animal  feels  nothing  but  its  heart  goes  on  beating  and 
its  reflex  centres  are  alive. 


Comparative  standardisation  of  three  samples  of  dried  and  powdered 
Digitalis  ol  different  activities  earned  out  by  a  number  of  experts. — Med. 
Res.  Counc-,  P.J,  i./25,78. 


Discrepancies  in  assaying  under  Med.  Res.  Council  (Cardio-grapliic 
Dept.,  U.  C.  H.  Med.  School)*  B.M.J.  L/22,74. 

Digitalis  Flowers.  S.  Hirohashi,  Pharm.  Soc  of  Jaoan  Journal  Nn 

than  thft^lenvm  ^ we r s  p r o b a b  1  y  contain  more  active  principles 

Of  Bower*  fourteen  months  old  waVetonge^h^iotogMy  Sfr 

the  leaver 


the  leaf-stalls  is  not  eo  active  as 
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Digitalis  Seeds  are  said  to  be  ten  times  more  toxic  than  the  leaves. 

The  seeds  contain  very  little  Digitoxin,  which  is  generally  considered  the 
most,  valuable  constituent  and  a  relatively  large  amount  of  Digitonin  which 
has  little  or  no  use  as  a  cardiac  tonic. — Dixon,  Q.  Jl.  Med.,  Jan.,  '12, 297 

We  prepared  a  Tincture  of  {he  Seeds.  Our  physiologist  reported  as 
f ollow3  upon  it.  Tested  on  the  excised  frog’s  heart,  it  was  found  that  after 
removal  of  the  Digitonin  in  which  it  was  rich,  the  seed  preparation  proved 
to  he  weaker  than  an  ordinary  Tincture.  Hence  as  it  seems  to  be  thera¬ 
peutically  weaker  and  yet  more  toxic  than  Leaf  Tincture,  it  does  not  appear 
to  be  a  desirable  preparation.  Digitonin  is  considered  to  be  irritant  to  the 
alimentary  canal. 


Recent  Data  on  Biological  Assay  of  Digitalis,  etc. 

international  Standard  Digitalis  Powder* 

The  League  of  Nations  Commission  on  the  Standardisation  of  Serum,  Sero¬ 
logical  Ilea  ctions  and  Biological  Products  recommended  the  following  methods 
of  testing  as  suitable  :  (a)  The  frog  method  in  the  form  advised  by  the  second 
Int.  Geneva  Conf.,  1925.  (b)  The  method  of  intravenous  infusion  in  the 

mammal,  as  described  by  Hatcher  and  modified  by  Magnus  for  the 
cat,  by  Knaffl-Lenz  for  the  guinea-pig,  or  Tiffeneau  for  the  dog.  Also  recom¬ 
mended  that  when  the  dosage  of  Digitalis,  or  preparations,  is  expressed  in 
units  of  activity,  the  unit  employed  should  be  an  international  unit,  defined 
as  the  specific  activity  contained  in  OT  6m.  of  the  International  Standard 
Powder.  — B.M..T.,  ii./28,lll.  The  standardisation  of  Digitalis  against 
Ouabain  is  now  recognised  as  unsound. — Ibid. 

The  fatal  dose  of  the  Standard  Powder  (1926)  obtained  by  mixing 
various  samples  was  89-7  mgr.  per  cat  kilo,  1  Gm.  containing  11T  fatal  cat 
doses. 

For  further  details  see  Arch.  Exp.  Pathol,  u.  Pharm.  1926,  Bd.  112,  S.252, 
and  Bd.  113,  S.40. 

Fourteen  samples  were  found  to  conform  with  the  requirements  of  the 
League  of  Nations  Conference,  1925.  The  cat  method  used  in  comparison 
with  the  International  Standard. — Ph.  Soc.  Pharmacol.  Lab.  Hep.,  P.J.  i/27, 
133. 

See  also  A.  McFarlane  and  G.  A.  Masson  on  standardisation  by  the  Cat 
Unit  method. — Jl.  Ph.  &  Exp.  Ther.,  Feb.  *27,293. 

Physiologically  Tested  Tinct.  Digitalis.  Certificates  give  very  varying 
strengths  for  preparations  made  strictly  on  B.P.  lines — W.  Wolstenholm 
P.J.i./28,89.  The  Cat  unit  employed. — L.H.  Matthews,  P.J.  i./28,141. 

A  method  of  assay  using  guinea-pigs  instead  of  cats.  An  exhaustive  list 
of  references  to  contributors  to  the  study  of  Digitalis  is  given. — E.  Enaffl- 
Lenz,  Jl.  Ph.  &  Exp.  Ther.,  Oct.  *26,407. 

Cat  method  of  assay  only  approximately  accurate  as  a  measure  of  toxicity 
of  the  preparation  (account  must  be  taken  of  absorbability  of  the  preparation 
from  the  alimentary  canal),  but  probably  fully  as  accurate  as  the  official  frog 
method. — C.  C.  Haskell,  Jl.  Pharm.  &  Exp.  Therap.,  June  *28,216. 

The  potency  of  Digitalis,  as  judged  by  the  cat  method  of  assay,  is  not  lowered 
by  exposure  either  to  ordinary  or  to  polarised  light. — W.  H.  Bond  and  E.  W. 
Gray,  Jl.  Pharm.  &  Exp.  Therap.,  Mar.  *28,358. 

Tinctures  of  Squills  assayed  in  terms  of  Ouabain  by  the  cat  method 
gave  results  differing  from  those  obtained  by  the  frog  method  and  although 
their  assay  in  terms  of  Scillaren  agreed  it  lias  been  found  advisable  to  compare 
tinctures  sent  to  be  tested  with  a  standard  composite  Tincture  of  Squill,  such 
a  tincture  being  prepared  by  mixing  about  9  tinctures  made  from  a  collection 
of  samples  of  Squill  obtained  annually.  A  25%  variation  is  allowed.  100  Cc. 
of  tills  tincture  are  equivalent  to  0-0258  Gm.  Scillaren. — J.  II.  Burn,  Pharm. 
Lab.,  Ph.  Soc.,  P.J.  i./27,328. 

A  clinical  standardisation  of  Digitalis. — L.  E.  Martin,  Jl.  Ph.  Exp.  Ther. 
July  *27,229. 
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TABLE  OP  THE  COMMON  ENZYMES  AND  FERMENTS. 


Enzyme  or  Ferment. 


Amviase  and 
Diastase 
Catalase  ( see  also 
Peroxidase) 
Cellulase  c . 


Emuisin 


Erepsin 

Fibrin  Ferment 
see  Thrombin  . . 
Inulase 

Invertase  or 
Sucrase 

Lactase 

Lactic  Acid  Fer¬ 
ment  (organised) 

Lipase 

Myrosin  * . 


Oxidases,  see 
Catalase  and 
Peroxidase 
Papain 

Pepsin 


Peroxidase 


Farhyriridase 

Ptyalin 

Rennin  or 
Chymosin 

Steaosin,  or  Lipo¬ 
lytic  Ferment 
Thrombin 


Trypsin 


Urease 


Zymase 


Chief  Source. 


Human  saliva,  Malt 
and  pancreas. 
Blood,  most  animal 
and  plant  juices. 
Grass  eatin  g  animals 


Almonds. 


Mucous  membrane 
of  small  intestine. 


Inula  helenium  and 
Squill. 

Intestinal  juice  and 
yeast. 

Animal  body. 

Lactic  Acid  bacteria 

q.v. 

Pancreatic  juice  and 
seeds  of  plants. 
Mustard  seeds. 


The  juice  of  Carica 
Papaya. 

Stomach,  e.g.,  pigs. 


Blood,  milk  and 
many  plant  tissues, 
e-g.  potato  and 
fungi. 

Ditto. 

Saliva  of  the  mouth. 

Stomach  of  sucking 
animals,  e.g.  calf. 

see  Lipase 

Blood,  after  it  is 
shed,  in  the  pres- 
ence  of  Ca.  salts. 

Pancreas. 


The  Soy  Bean  and  in 
urine,  especiallv  in 
catarrh  of  bladder. 
Yeast. 


Substrate  and  Product(s). 


Hydrolyse'  starch, forming  dex¬ 
trin  and  Maltose. 

Decomposes  Hydrogen  Per¬ 
oxide  and  other  Peroxides. 

Converts  cellulose  into  sugar, 
as  in  the  case  of  gramini¬ 
vorous  feeders. — L.i./i3,470. 

Hydrolyses  glueosides,  '  e.g., 
Amygdalin,  ride  postea,  also 
Vol.  I.,  p.  151. 

Forms  simple  amino  acids 
from  proteoses  and  peptones. 


Decomposes  inulin,  forming 
fructose. 

Can  convert  many  times  it?o<vn 
weight  of  cane  sugar  into 
glucose  and  fructose. 

Converts  lactose  into  glucose 
and  galactose. 

Converts  lactose  into  Lactic 
Acid. 

Convert*  fat  into  fatty  acids 
and  Glycerol. 

Hydrolyses  tim  mustard  glu- 
eoside  in  the  presence  of 
water. 


Digests  proteins  in  acid  or  alk. 
sol.  CJ.  Vol.  I,  p.  651. 

Converts  proteins  into  meta- 
protein,  proteoses  and  pep¬ 
tone,  in  Acid  solution  only. 
Cf.,  Yol.  I,  p.  661. 

Oxidizer.  Sets  free  Oxygen  from 
H202.  When  an  organic  per¬ 
oxide  is  in.  the  plant  tissue 
the  system  is  called  oxidase- 

Reducing  agent. 

Converts  cooked  starch  into 
dextrin  and  maltose. 

Coagulates  the  casein  in  milk, 
effecting  clotting.  Cf.,  Yol. 
L,  p.  661. 


Coagulates  fibrinogen  into 
fibrin,  forming  the  clot. 

Converts  proteins  into  amino 
acids  and  a  polvpeptide  in 
t  dilute  alkali,  Vol.  I.  p.  637. 

Converts  urea  into  Ammonium 
Carbonate,  v.  Urine  chapter. 

Converts  sugars  into  alcohol 
and  CO  2,  Vol.  I.,  p.  279  et  seq. 
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Coenzymes  or  Activators  accelerate  the  action  of  enzymes,  e.g.,  Enter- 
okinate,  the  constituent  of  the  intestinal  fluid  which  activates  tryptase  or 
trypsin. — L.  i./i3,470. 

E.  H.  Farr,  in  his  Pres.  Add.  B.P.  Conf.,  19x4,  gave  an  interesting  account 
of  enzymes  of  which  he  states  120  are  known.  He  pointed  out  the  methods 
of  stabilisation  that  are  used  in  France  for  herbs  and  at  the  same  time  indi¬ 
cated  that  our  methods  should  not  be  hastily  altered  seeing  that  our  drugs 
have  gained  repute  on  non-atabiiised  material. 

In  some  cases  several  enzymes  may  take  part  in  the  hydrolysis  of  a  glucoaide. 
With  the  complex  emulsin,  for  instance,  the  hydrolysis  of  amygdalin  takes 
place  in  three  stages : 

1.  Amygdalase  resolves  amygdalin  into  amygdalic  nitrile  glucoside  and  one 
molecule  of  glucose. 

2.  Beta-glucosidase  hydrolyses  the  amygdalic  nitrile  glucoside  into  amygdalic 
nitrile  and  glucose. 

3.  ci-Oxynitrilase  decomposes  the  amygdalic  nitrile  into  benzaldehyde  and 
HCN. 

Lipase.  Action  on  Lecithin. 

It  has  been  suggested  that  Lipase  might  be  employed  to  split  up  Lecithin 
in  the  treatment  of  malignant  disease  (c/.  Vol.  I.,  p.  763).  We  made  a  number 
of  experiments  on  the  matter.  Castor  Oil  Lipase  is  however  unsuitable.  It 
cannot  be  purified  from  adherent  Ricin,  and  we  have  proved  wouldl^e  danger¬ 
ous  to  inject. 

Saliva  contains  a  lipase  which  is  destroyed  at  65°  C.  and  has  optimal 
pH  =  7.  It  is  activated  300  %  by  Calcium  Chlorate  and  Sodium  Oleate. — 
B.C.A.,  Sept.  ’28,1047. 

Vitamin  ‘A5  Concentrates  appear  to  accelerate  lipase  activity — B.C.A. 
Nov.  ’28,  1282. 

Rennin. — Differs  widely  from  Pepsin.  It  is  a  decomposition  product  of 
protein,  of  Acid  Albumin  type,  not  precipitated  by  boiling  the  solution  (cf. 
Pepsin).  It  dialyses  through  parchment  but  is  hydrolised  in  the  process 
(the  main  bulk  in  the  case  of  Pepsin  is  not  dialysed).  Rennin  i3  precipitated 
on  saturating  the  liquid  with  Sodium  Chloride.  Proteolytic  activity  does 
not  seem  to  be  a  part  of  the  true  physiological  characteristics  of  Rennin. — 
Jl.  Am.  Chem.  Soc.  1923,  p.  249,  per  C.D.  Mar.  31/23,437. 


ERGOTA. 

In  Vol.  I.  we  deal  fully  with  the  active  principle  of  Ergot  to 
which  reference,  is  to  be  made. 

Ergot  was  found  to  become  7  or  8  times  weaker  after  being  kept  one  year, 
whilst  aqueous  extracts  of  Ergot  begin  to  lose  activity  in  a  few  hours. 

It  has  been  suggested  that  Ergot  might  possibly  be  cultivated  on  nutrient 
media  made  from  cereals  such  as  wheat  and  rve. 

The  Annual  Report  of  the  Medical  Research  Council  for  1922 — 1923  in¬ 
cludes  data  on  the  investigation  of  Ergot. 

Assay  of  Ergot  Preparations. — In  the  U.  S.  P.,  X.  Biological 
Test  a  dose  not  exceeding  0-5  Cc.  per  kilo  of  the  fluid  extract,  injected  intra¬ 
muscularly  to  single-comb  white  Leghorn  cocks,  shoud  produce  a  darkening 
of  the  comb  corresponding  to  that  caused  by  a  standard  extract  prepared 
according  to  directions. 

Ergot  preparations  are  tested  at  the  Pharmacological  Laboratories  of  the 
Pharmaceutical  Socy.  of  Gt.  Britain  on  the  lines  of  the  U.S.P.,  where  a  com¬ 
posite  fluid  extract,  made  once  a  year  from  numerous  samples  of  Ergot,  is 
used  as  a  standard. — J.  H.  Burn,  P.J.  ii./ 26,577 ;  i./27,356.  Query  as  to 
validity  of  this  test. — F..  W.  Mann,  ibid  633. 

The  usual  standardisation  by  the  Cock’s  Comb  Method  (causing 
gangrene),  giving  varied  results  due  to  the  varying  susceptibility  and  increased 
susceptibility  with  repeated  injections,  together  with  the  non-dependability  of 
other  methods,  led  to  the  trial  of  a  susceptibility  procedure,  based  on  the 
action  of  Ergot  on  the  isolated  rabbit’s  uterus.  In  this  method  the  Ergot 
alkaloids  paralyse  the  motor  sympathetic  endings  in  the  uterus,  and  the  action 
is  unaffected  by  the  presence  of  amines  such  as  Histamine  and  Tyramine. 
With  the  isolated  guinea-pig  and  the  cat’s  uterus,  in  situ,  results  giving  an 
indication  of  the  amine  content  were  obtained.  The  method  of  Adrenalin 
reversion  can  be  used  to  measure  the  alkaloidal  content,  the  results  agreeing 
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well  with  those  obtained  by  the  cock’s  comb  method*  Liquid  Extract  of 
Ergot,  B.P.  was  found  to  be  almost  completely  devoid  of  Ergot  alkaloids. 
Further  plea  for  modification. — W.  A.  Broom  and  A.  J.  Clark,  Jl.  Ph.  and 
Exp.  Ther.,  Vol.  XXIL/23,59.  P.J.  ii-/ 23,89.  _  _  ...  .  , 

Until  a  better  correlation  exists  between  clinicians  and  chemists,  to  estab¬ 
lish  the  identity  of  the  constituent  most  useful  in  medicine,  the  Cock’s  Comb 
Test  may  be  regarded  as  the  most  dependable. — H.  A.  D.  Jowett,  P.J. 
ii./23,511 ;  see  also  H.  C.  Hamilton,  ibid.  L/24,131. 

Rot  one  ounce  of  the  thousands  of  gallons  of  Ext.  Ergot.  Liq.  made  accord¬ 
ing  to  the  B.P.  ’14  can  have  been  of  the  slightest  medicinal  value.  The 
clinician  cannot  form  any  opinion  of  the  value  of  his  remedies  in  many  cases. 
— Second  Report  1927,  Pharmacol-Labs.Ph.Socy.  of  Gt.  Britain, P.  J.  i./28, 126. 

Hi8tamme(B-imjnazoi-e  i]fiylaimiie)  in  large  doses  produces  symptoms 
very  like  those  of  anaphylactic  shock  and  the  latter  has  many  features  in 
common  with  surgical  shock.  Its  vasodilator  action  seems  to  be  on  the  capil¬ 
laries  rather  than  on  the  arteries  or  arterioles  and  the  fall  of  pressure  in  surgical 
shock  is  almost  certainly  due  to  a  similar  capillary  dilatation. — Abst.  Ann. 
Rep.  Chem.  Soc.  1919  (Vol.  XV.),  p.  151. 

Histamine  is  present  in  small  amounts  in  enzymatic  products,  e.g.,  Witte’s 
Peptone ;  it  is  found  among  the  hydrolytic  products  of  crystallised  albumin 
and  casein,  and  may  be  obtained  from  acid-treated  tissues,  e.g.,  the  liver,  the 
posterior  lobe  of  the  pituitary,  and  other  tissues,  such  as  the  gastric  mucosa, 
especially  when  precautions  are  taken  to  avoid  bacterial  contamination.  It 
has  been  isolated  from  the  intestinal  wall  of  the  ox  and  from  aqueous  extracts 
of  the  fish  called  Maguro  ( Thymus  thunnus). 

It  is  not  considered  that  Histamine  is  present  as  such,  or  in  the  tissues  of 
the  living  animal,  but  as  a  labile  precursor,  from  which  it  is  liberated  by 
acid  and  heat  employed  in  the  treatment  of  the  organ  extracts.  Protein 
metabolism  of  the  body  may  be  its  true  source.  Injected  subcutaneously  into 
human  beings,  it  produces  a  violent  and  intense  erythema  all  over  the  body, 
headache,  conjunctivitis,  partethesias,  vomiting,  tenesmus,  bronchial  spasm 
and  unconsciousness.— J.  J.  Abel,  Jl.  Ph.  Exp.  Ther.,  Feb.  ’24/I. 

Injury  to,  or  irritation  of,  the  skin  causes  liberation  of  Histamine  or  an  allied 
body  which  produces  the  reddening. — per  Pres.,  Oct.  ’28,317. 

Histamine  derivatives.— B.C.A.  *28,A.1145. 

The  stimulating  power  of  Histamine  Phosphate  on  the  ureter  is  greater 
than  that  of  Pituitary  Extract.  It  increases  the  general  tonus  of  the  ureter. 
— C.  M.  Gruber,  Jl.  Pharm.  and  Exp.  Therap.,  Oct.  *28,207. 

Furtner  on  Histamine,  see  Vol.  I.,  pp.  406,  666,  670,  673,  and  Pituitary 


History  and  Chemistry  of  Ergot.— Outbreaks  of  Ergotism  in  the  six¬ 
teenth  century  in  Germany  (Hessen).  There  was  little  in  England,  probably 
because  rye  was  little  cultivated  here.  Epidemics  ceased  about  1770.  A 
complete  statement  of  the  chemical  constituents. — G.  Barger,  P.J.  ii./2o,470. 

of  Manches ter!— B .MX^/ 28  consumers  amoagst  Jewish  population 


FEKRUM. 

Pharmacology  of  iron. 

protein  solutions'oi^fn  iLS! £reciPitated  in  the  highest  concentrations  of 
erythrocytes  Thov  have  rS21'  h°r  do  they  agglutinate  or  dissolve  washed 
cutaneous  or  in&nZ*  lmtatmg  01  astringeilt  action  011  sub’ 

and6  dissolve3  ^Seferythrocyte^^Th?1?^1  f0tlutiou, and  they  agglutinate 
organic  or  Hydroivcarboxvli/^m.  Jh®  temolytic  action  of  Ferric  salts  of 
—B.C.A.  ’27, A  172!  b  Yh  d  13  stronSer  than  that  of  inorganic  salts. 

ously  is^ibsorbed°aiul  \*s intravenously,  or subcutane- 
converted into  the,U7er  antl  sPleen,  but  is  not 

haemorrhage  is  futile.  Ilie  eflkfiencv  of  f  S  #°f_Iron  tor  an8emia  following 
A.M.A.  ii./25,H4i.  uuuency  of  food  Iron  seems  pronounced.— Jl. 
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Pilula  Ferri  (B.P.  ’14). 

A  little  Reduced.  Iron  added  would  prevent  oxidation.  The  employment 
of  sodium  bicarbonate  in  place  of  sodium  carbonate,  together  with  plenty  of 
water,  a  little  honey  and  gum  acacia,  makes  a  pill  which  will  keep  unoxidised 
for  a  long  time. 

Iron  acts  more  as  a  stimulant  to  the  blood-forming  organa  than  as  a  con¬ 
stituent  of  new  blood.  In  whatever  way  it  enters  the  blood  corpuscle  iron  is 
an  essential  factor  in  treatment. 

Patients  suffering  from  chlorosis  improve  more  rapidly  under  a  ferrous  car¬ 
bonate  preparation  so  far  as  haemoglobin  content  is  concerned,  than  under 
Iron-protein  preparations. 

The  pate  op  Iron  given  by  the  Mouth. — In  cases  where  large  doses 
of  Iron  failed  to  increase  haemoglobin,  63  to  83%  of  Iron  given  by  the  mouth 
was  found  unchanged  in  the  faeces,  but  among  cases  whose  haemoglobin  was 
increased  by  large  doses  the  discharge  of  unchanged  Iron  was  up  to  18% 
less.  No  difference  in  amount  discharged  whether  patient  had,  or  had  not, 
free  Hydrochloric  Acid  in  gastric  juice,  and  the  amount  of  unchanged  Iron 
found  in  faeces  was  the  same  whether  large  or  small  doses  of  reduced  Iron 
were  given.  Authors  conclude  that  the  best  therapeutic  results  are  obtained 
with  large  doses. — B.M.J.E.L/24,42. 

Ferrous  Carbonate  Estimation. — Remove  the  coatings  from  two  pills 
and  weigh.  Dissolve  in  a  small  quantity  of  water,  say,  15  Cc.  with  sulphuric 
acid  5  Cc.  Titrate  with  N/10  potassium  bichromate,  using  potassium  ferri- 
cyanide.  Multiply  the  number  of  Cc.  of  Bichromate  solution  used  by  0-0115 
to  obtain  the  amount  of  ferrous  carbonate  in  grammes  in  the  two  pills.  Prefer¬ 
ences  on  the  matter  in  17 th  edition,  p.  72. 

Diphenylamine  is  better  than  Ferricyanide  in  titration. — F.  J.  Dyer  and 
W.  B.  Forbes,  B.P.C.  ’26;  P.J.  ii./26,167  ;  C.D.  ii./26,253. 

Iron  in  Blood. — Determination  of,  as  Sulphocyanide,  by  means  of  a  colori 
meter. — Y.B.P.,  1922,35.  (A  colorimeter  could  be  improvised.) 

Iron  Content  of  Foods. 

Of  150  common  food  materials  examined  the  figures  for  Iron  content  range 
from  0-00015%  for  lemon  juice  to  0-0192%  for  parsley.  Arranged  in  descend¬ 
ing  order — dried  legumes,  green  leafy  vegetables,  dried  fruit,  nuts,  cereals, 
poultry,  green  legumes,  roots  and  tubers,  non-leafy  vegetables,  fish  and 
fruits.  Cabbages,  celery  and  head  lettuce  are  low  in  Iron  :  salt-water  fish 
contain  more  Iron  than  fresh-water  fish,  and  fish  with  dark-coloured  tissue 
more  than  those  with  light-coloured,  and  the  dark  meat  of  poultry  more  than 
the  light  meat. — Jl.  A.M.A.  ii./28,251. 

Ferri  et  Ammonii  Citras  Viridis. 

To  prepare  a  scale  compound  of  ferric  ammonium  citrate  of  a  green  colour, 
as  distinct  from  B.P.  ’14  which  is  dark  red,  the  proportion  of  acid  should  be 
raised  to  one  molecule  and  a  half  of  citric  acid  to  one  atom  of  ferric  iron. 
Larger  quantities  of  citric  acid  heighten  the  green  colour,  but  the  salt  becomes 
more  hygroscopic. — R.  C.  Cowley,  C.D.  i./n,315. 

borne  experiments  by  ua  on  this  matter  showed  that  the  proportion  of 
Ammonia  is  also  of  importance.  Very  light  green  scales  can  be  produced  by 
using  only  1£  molecules  of  Citric  Acid  to  1  atom  of  “  ic  ”  Iron  and  1J  mole¬ 
cules  of  NH„  This  viplds  a  preparation  containing  22%  Fe5Os. 

A  minimum  of  5-5%  Ammonia  is  more  than  necessary  to  ensure  stability 
in  aqueous  solution. — G.  J.  W.  Ferrey,  P.J.  ii./28,87. 

Syrupus  Ferri  Iodidi. 

The  addition  of  Hypophosphorous  Acid  in  U.S .  is  objected  to — it  is  the  in¬ 
stability  of  Ferrous  Iodide  that  makes  it  so  valuable  therapeutically.  The 
absorption  of  the  Iodine  is  required — added  preservative  prevents  this.  It 
is  recommended  to  use  more  iron  as  follows.  Place  Iron  Wire  25  Gm.  in  a 
500  Cc.  flask  and  wash  well  with  water,  add  Water  150  Cc.  and  then  Iodine 
41-5  Gm.  Shake,  and  when  the  mixture  is  of  greenish  colour  and  free  from 
Iodine  odour  boil  for  five  minutes.  Filter  through  a  folded  filter  paper,  the 
point  of  which  dips  below  the  requisite  700  Gm.  of  Syrup.  When  the  liquid 
has  run  through,  wash  the  flask  and  Alter  with  a  mixture  of  Syrup  and  Water 
each  25  Cc.,  previously  heated  to  boiling,  finally  make  the  weight  1,000  Gm, 
—P.J.  il./io,576. 

Citric  add  £%ia  a ven  strongs?  than  hype-phosphorous  acid  as  preservatives* 
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Ferro- Silicon. — A  physico-chemical  alloy  of  Iron  and  Silicon  used  in  the 
manufacture  of  steel  goods  where  easy  working  and  high  tensile  strength  is 
required.  In  contact  with  water  or  moist  air  gives  off  poisonous  gas,i.«.,  Phos- 
phoretted  Hydrogen,  Arseniurctted  Hydrogen,  inter  alia,  hence  dangerous 
unless  correctly  used.  That  containing  between  40  to  60%  Silicon  contains 
the  most  impurities. — L.  ii./io,220. 

Syrupus  Ferri  Phosphatis  Compositus. 

Estimation  of  Iron  and  Calcium. — The  estimations  of  Iron  and 
Calcium  in  this  preparation  have  to  be  conducted  separately. 

Iron. — Dilute  20  Cc.  of  the  Syrup  with  water  considerably,  heat  on  a  water 
bath,  add  Ammonia  in  slight  excess  and  allow  precipitate  to  deposit  on  the 
water  bath.  Collect  and  wash  quickly  with  boiling  water.  Ignite  and 
dissolve  in  Hydrochloric  Acid,  add  Ammonia  in  slight  excess,  collect  and 
wash  slightly  and  dissolve  in  dilute  Sulphuric  Acid.  Reduce  by  boiling  with 
copper  foil  and  titrate  with  Permanganate.  The  iron  is  expressed  as  Ferrous 
Phosphate 

Calcium. — Add  about  1  to  2  Gm.  of  Citric  Acid  to  20  Cc.  of  Syrup  and  a 
little  Hydrochloric  Acid.  Make  slightly  alkaline  with  Ammonia  and  finally 
just  acid  with  Acetic  Acid.  Add  Ammonium  Oxalate  in  excess  and  estimate 
Calcium  as  usual. 


FILIX  MM. 


Extractum  Filicis  Liquidum  (B.P.  ’14}. 

See  also  Vol.  I.,  p.  422. 

The  Sp.  Gr.  of  the  liquid  extract  should  not  be  below  1-0  (B.P.  T4)  R.I. 
at  20°  C. /not  below  1-5,  usually  1-505  to  1-509.  Must  dissolve  entirely  in  10 
volumes  Petroleum  Ether.  Saponification  value  230  to  250.  Unsaponifiable 
matter  8  to  11%.  _  Fatty  Acids  should  have  mean  combining  weight  of  240 
to  255.  Crude  Filicin  not  less  than  20%  (B.P.  ’14  requirement).  At  one 
time  it  was  systematically  adulterated  with  castor  oil.— E.  J.  Parry. 

P.  H>lv.  requires  26 — 28%  Crude  Filicin.  This  is  higher  than  usually  found. 


GEL5EMXI  RADIX  (B.P.  ’14). 


UUCii 

r*  Older  refs,  on  the  Alkaloids  are  provided  in  Edn.  XVII.,  Vol.  II.  v.  74  75 

nvrl  V.TZ/P  mor,  in  *  »  ^  1  *>  '  ° 


and  Y.B.P.,  1920,  p.  10. 


of  Formaldehyde  — P.J.  ii./i2,7.C 
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HEXAMINA 


Microscopic  Glycerin  Jelly. — 

Dissolve  Gelatin  12-5  in  Water  100,  add  Glycerin  100  (warmed),  clarify 
with  egg  albumen  12-5  and  to  the  product  add  Salicylic  Acid  1  in  Alcohol 
12-5.  We  find  this  formula  to  work  satisfactorily. 

Arsenic  Limit  in  Glycerin  ( B.P .  ’14). — 4  parts  per  million. 

Detection  of  Glycerin. 

By  oxidation  with  Permanganate  and  treatment  with  Schiff’s  reagent, 
Glycerin  gives  a  positive  coloration  in  0.04%  solution.  The  common  organic 
acids  do  not  interfere. — J.C.S.,  A.  ii./25,162.  See  also  Analyst,  26,382. 

The  identification  of  Glycerin  by  a  bacterial  method. — A.  Castellan!  and 
F.  E.  Taylor,  Jl.  Trop.  Med.,  Oct.  15/24,271. 

Solubilities  of  various  chemicals  in  Glycerin. — K.  Holm,  Y.B.P.,  ’22,286. 

Glycerin  as  an  antiseptic,  see  p.  273. 


HEXAMINA  (B.P.  ’14). 

Estimation  of  Hexamine. — Modification  of  B.P.  process.  Dis¬ 
solve  1  Gm.  in  water  g-s-  to  make  100  Cc.  To  10  Cc.  of  this  add  25  Cc.  1ST/1 
Potassium  Bichromate  and  10  Cc.  Sulphuric  Acid.  Heat  on  water-bath  1  hour, 
shaking  occasionally  ;  cool  and  dilute  to  250  Cc.  To  25  Cc.  of  this  add  Potas¬ 
sium  Iodide  1  Gm.  and  titrate  the  liberated  Iodine  with  N/10  Thiosulphate. 
Deduct  the  number  of  Cc.  of  Thiosulphate  used  from  25-  The  figure  multi¬ 
plied  by  5-833  gives  the  percentage  of  Hexamine. — J.  Bae,  P.J.  i./s 8,71. 

Experiments  to  determine  which  of  the  following  : — Hexamine 
itself.  Formaldehyde  set  free  therefrom  in  an  acid  urine ,  or  even  the  Acid  Sodium 
Phosphate  alone  used  to  increase  the  acidity  of  the  urine,  is  the  active  agent 
in  overcoming  bacilluria. 

The  amount  of  Formaldehyde  passed  in  the  urine  by  a  patient  taking  a 
drug  of  the  nature  of  Hexamine,  even  if  split  up,  would  be  small  compared 
with  the  volume  of  the  urine. — cf.  Analytical  Memoranda  chapter. 

Hexamine  is  in  itself  non-bactericidal.  We  substantiated  that  even  a 
10%  Solution  will  not  kill  B.  Coli  in  vitro  (cf.  Antiseptic  Powers  Chapter). 
In  this  connection  it  should  be  added  that  the  Salicylate  (Yesalvine  ‘  S  ’)  is 
more  potent  on  B.  Coli.  It  kills  in  2£%  Solution  in  30  minutes.  Now  it 
should  be  noted  that : — ■ 

(1)  Hexamine  is  in  reality  a  stable  compound.  It  is  only  very  slightly 
decomposed  into  Formaldehyde  at  body  temperature.  It  needs  boiling  with 
mineral  acid  to  decompose  it  quickly — or  prolonged  warmth  at  40°C.  as 
mentioned  in  Vol.  I.  p.  451. 

(2)  Our  experiments  showed  that  2%  Formaldehyde  (  =  5%  of  Formalin) 
would  have  to  be  present  in  the  bladder  and  other  organs  to  promptly  sterilise 
the  urine  1  This  quantity  is  never  present  in  taking  even  a  number  of  10 
grain  doses  of  Hexamine. 

We  were  therefore  at  first  inclined  to  the  view  that  the  useful  effects  of 
Hexamine  could  not  be  due  to  the  small  amount  of  Formaldehyde  set  free. 

It  is  known  that  a  patient  with  bacilluria  and  relatively  low  acid  index 
( e.g .,  2°  or  less),  taking  hexamine  alone,  fails  to  improve,  but  if  Sodium  Acid 
Phosphate  be  given  simultaneously  bacteria  diminish  as  the  degree  of  acidity 
rises.  The  high  acidity,  however,  cannot  be  kept  up  for  long,  as  it  causes 
intense  discomfort. 

The  following  specimens  of  urine  were,  therefore,  inoculated  with  B.  Coli 
and  loopfuls  transferred  to  MacConkey's  broth  after  2\  minutes,  30  minutes 
and  3  hours  contact,  then  the  urines  themselves  were  incubated  and  loopfub 
transferred  to  MacConkey’s  culture  medium  after  18  hours  incubation  : — 

(1)  Urine  alone  with  Acid  Index  07,  as  control. 

(2)  Urine  with  Sodium  Acid  Phosphate  to  make  Acid  Index  =  6°, 

(2a)  ,,  ,,  ,,  ,,  ,,  ,,  ,,  ?=30. 

(2b)  ,,  ,,  ,,  ,,  ,,  ,,  ,,  =  1J° 

(3)  Urine  Acid  Index  6°  (No.  2  Urine)  +  Hexamine  013%. 

(4)  Urine  Acid  Index  07  (No.  1  Urine)  +  Hexamine  Q’13%. 

(This  amount  of  Hexamine — 0*13% — is  such  as  would  possibly  be  present 
in  the  bladder — 1500  Cc.  content — after  2  doses  of  1  Gm.).  Not  one  inhibited 
ihe  organisms  with  three  hours’  contact.  After  18  hours  incubation,  No.  3  urine 
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was  quite  bright,  all  the  rest  showed  strong  growth.  Inoculation  of  Mac- 
Conkey’s  broth  showed  that  No.  3  was  sterile,  all  the  rest  giving  growth. 
No.  3  gave  a  distinct  reaction  for  Formaldehyde  by  Iiimini’s  test,  No.  4 
gave  none.  This  proves  that  although  the  proportion  of  Formaldehyde  is 
(to  our  knowledge)  insufficient  to  kill  B.  Coli ,  nevertheless,  the  small  amount 
slowly  generated  from  the  Hexamine  is  sufficient  to  inhibit  _  growth  of  the 
organisms  and  thereby  to  have  a  marked  influence  on  bacilluria. — W.  H.  M., 
1914  Experiments. 

Experiments  and  clinical  work  by  others  indicate  similar  conclusions.  Cj. 
Vol.  pp.  450,451.  Knott  has  shown  that  Hexamine  is  antiseptic  in  presence 
of  alkalinity.  McDonagh  says  that  to  view  the  activity  of  Hexamine  as  due 
to  Formalin  is  a  myth. 

Sterilisation  of  Hexamine  Solutions. — Having  occasion 
recently  to  prepare  sterile  solutions  of  Hexamine  for  Intravenous  use 
( cf .  Vol.  I.,  p.  457)  both  of  15  and  40%  strength,  the  point  arose  as  to  whether 
the  Hexamine  would  be  decomposed  by  heating  at  100°  C.  It  was  deter¬ 
mined  that  prior  to  heating,  the  15%  and  40%  solutions  contained  respectively 
6  and  16  parts  Formaldehyde  per  million,  and  after  heating  20  minutes  at 
100°  C.  the  content  was  100  and  200  parts.  In  the  case  of  15%  solution 
the  amount  of  Formaldehyde  is  1  in  10,000  or  1/60  grain  in  10  cc.  The 
quantity  is  negligible. 


HYDRARGYRUM  (B.P.  ’14). 

Mercury,  Detection  of  in  Human  Hair. 

An  amount  corresponding  to  1  in  90,000,000  can  be  found,  using  2  to  10  Gm. 
of  the  hair,  in  those  who  have  undergone  Mercurial  treatment. 

Free  the  specimen  from  grease  by  washing  with  ether,  alcohol,  and  water, 
then  digest  in  hydrochloric  acid  containing  potassium  permanganate.  On 
complete  solution  treat  with  H2S.  Collect  pp.  and  treat  with  Potassium 
Chlorate  and  Hydrochloric  Acid.  Filter  and  evaporate  to  small  bulk.  Boil 
gently  a  strip  of  copper  foil  in  same.  Dry  the  foil  and  place  in  a  tube  one 
end  of  which  ends  in  a  capillary.  Exhaust  and  seal,  then  heat  in  a  flame 
so  as  to  sublime  the  mercury  in  the  capillary.  Globules  may  then  be  seen 
under  the  microscope. 


Hydrargyrum  cum  Greta  (B.P.  ’14). 
preparation  of  this,  it  is  a  good  plan  to  add  a  few  drops  of  Ether  to 
Mercury  m  the  mortar — then  fan  to  remove  the  bulk  of  it  and  finally 
add  the  Chaik  with  moderate  trituration.— P.  Boa,  C.D.  ’20, 279.  See  also 
D.  B.  Dott,  P.J.  u./20,131. 

1  .a •  ^  Hydrargyri  Subchloridum. 

Finely  Divided  Calomel.  (JJuret.) 

snIppS0TUo«0mUmiBiCarb0n?t1e  and  Glucose  10  Gm.  in  Distilled  Water 
80  Cc.  Then  dissolve  separately  Magnesium  Chloride  Cryst.  7-5  Gm.  in  water 

li^Cm  6  lTbv°d rnoh t<?/ 1?1^01  3olution  consisting  of  Mercuric  Chloride 
11  o  Cm.,  Hydrochloric  Acid  10  drops  and  water  100  Cc  Shake  well  and 

witTrBat^imtU  iS  e«olved%  When  thi3  Slackens  warm  on 

10 Gmofa  ®2?\es  °Jf  V  wash  and  ^  the  Precipitate.  Yield 

1  a  1  ,  of  Calomel  which  may  be  more  active  for  local  nw 

a dd  t he ^falom e  /and^th e* G1  y< cerol^o^S  ta r  ch^  mel  w 11 Wfith- the  Wrter » 

oftheArachis  Oil  and  to  this  aootvi Wool  Fat  with  10  Gm. 
remaining  5  Gm  of  Oil  Whiw t  f  Camphor  dissolved  in  the 

beat  together  untU  homogenem??  add  th  s,to  the  first  mixture  and 

absorbed.-B.M  J .  i./i  “7iS.  °  3  a  m3rcunal  preparation  it  is  well 

LanSSn°6' 1Q?‘ "fb? othw^SftViS®  °,lntm3nt  ls  Calomel  33, 
produce  1  in  1,000  iolution  lor  washfng^V?/^^1?,  PermaDsanate  to 
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Hydrargyri  et  Potassii  Iodidum. 

Mayer’s  Reagent.  Tanret’s  Reagent  is  identical  in  composition. 

Mercuric  Chloride  13-546  grammes,  Potassium  Iodide  49-8  grammes,  Dis¬ 
tilled  Water  to  1  litre.  This  reagent  gives  a  precipitate  with  alkaloids. 

Formerly  methods  of  volumetric  estimation  of  alkaloids  by  means  of  the 
above  were  in  vogue,  but  the  composition  of  the  precipitates  is  variable. 

Mercury-Potassium  Iodide  Tablets  for  Lotions . 

Syn.  Biniodide  Tablets. 

We  prepare  these  to  contain  8f  grains  of  Anhydrous  Mercuric  Potassium 
Iodide  (HgloKl)  with  a  sufficiency  of  Potassium  Iodide  in  excess  to  make  tne 
body  HgI22Kl  as  explained  Vol.  I.,  p.  464.  One  dissolved  in  1  pint  of  water 
makes  a  1  in  1000  Solution  of  Mercuric  Potassium  Iodide. 

These  contain  6-4  grains  of  Mercuric  Iodide  Hgl2  (c/.P.J.  ii./27,479,576). 
A  trade  custom  has  developed,  however,  of  making  them  on  various  assump¬ 
tions,  e.g.,  to  contain  8f  grains  of  the  soluble  Iodide  HgI2.2KI,  which  renders 
the  content  of  Mercuric  Iodide  in  the  solution  far  less,  namely,  5  grains. 

There  are  various  formuke  assigned  to  Mercuric  Potassium  Iodide — solid 
and  in  solution,  and  these  form  the  basis  of  scientific  disagreement  and  com¬ 
mercial  advantage.  So  far  as  this  work  is  concerned,  the  Mercuric 
Potassium  iodide  basis  as  first  mentioned  is  intended. 

To  estimate  the  Mercury  in  Lotion  Tablets  of  this  kind,  Formalin  reduction 
as  recommended  by  E.  Rupp  is  used.  For  the  Iodine  the  Iodate  Reaction  in 
presence  of  strong  Hydrochloric  Acid.  2HI  +  HIO,-f-  3  HC1=»  3  IC1+  3H*0. 
The  whole  matter  is  well  dealt  with  in  a  paper  by  A.  J.  Jones,  C.D.’  20,523. 

Hydrargyri  Oxycyani&um. 

Manufacture.— To  obtain  the  pure  sait,  Mercuric  Cyanide  40  Gin. 
and  yellow  Mercuric  Oxide  30  Gm.  are  mixed  and  then  made  into  a  smooth 
cream  with  water  15.  On  stirring  reaction  occurs  and  almost  a  jelly  is  produced. 
0-5  Cc.  of  Caustic  Soda  Solution  20  %  is  then  added  with  further  stirring.  The 
colour  rapidly  changes  and  the  mass  stiffens.  Water  is  added  to  make  the 
mixture  workable  and  it  is  allowed  to  stand  overnight.  Dilute  with  water 
200  Cc.  and  render  acid  to  Phenolphthalein  with  Acetic  Acid.  Transfer  to 
a  flask  containing  about  700  Cc.  of  boiling  water  with  20  Gm.Mercuric  Cyanide 
in  solution.  Continue  heating  until  dissolved  and  set  aside  to  crystallise. 

The  pure  substance  is  dangerous.  It  explodes  at  190°  C.  It  begins  to 
decompose  at  160°  C-  The  product  of  commerce  is  about  34%  Oxycyanide 
and  66%  Cyanide.  See  Vol.  I.,  p.  460. 

Unguentum  Hydrargyri. 

Several  new  formulae  suggested,  e-g.  Mercury  300,  Hydrous  Lanolin  15, 
pale  yellow  Beeswax  7i,  Benzoated  Lard  47-£. — J.  H.  Franklin, P.J.  ii. /28,8a. 

Unguentum  Hydrargyri  Nitrafcis. 

Martindale’s  Formula  for  Citrine  Ointment. — Use  only  one-third  of  the 
B.P.  ’14  quantity  of  Acid  and  a  volume  of  water  equal  to  volume  of  Acid  to 
dissolve  tne  Mercury  (in  the  cold),  also  employing  White  \  aseime  in  place 
of  the  lard,  aud  a  temperature  of  67°  C.  for  mixing.  Stir  until  cool  and  smooth. 
Even  this  reduced  quantity  of  acid  is  more  than  theory  demands  for  making 
Mercurous  Nitrate  (and  slightly  more  than  theory  for  Mercuric  Nitrate), 
but  excess  of  acid  appears  to  be  necessary  for  keeping  qualities.  Furthermore, 
the  water  we  found  was  also  desirable.  This  ointment-  examined  three  months 
after  making  was  Gf  good  colour,  smooth,  and  easily  rubbed  into  the  skin. 

(Note. — B.P.  ’14  maintains  temperature  90°  C.  until  frothing  ceases) — the 
mixed  lard  and  oil  has  initial  temperature  150"  C. 

The  principle  on  which  the  official  ointment  is  made  appears  to  be  that  the 
Nitric  acid  acting  upon  the  mercury  in  the  cold  produces  Mercurous  Nitrate 
anl  Nitrous  Acid,  an  excess  of  Nitric  Acid  being  present.  On  adding  to  the 
fat  the  Nitrous  Acid  forms  eialdin,  and  the  heat  of  the  fat  causes  oxidation 
of  the  mercurous  salt  with  formation  of  more  Nitrous  Acid  from  the  excess 
of  Nitric  Acid  present.  The  excess  of  Nitrous  Acid  is  driven  off  in  the  form  of 
Oxides  of  Nitrogen. 

The  Mercury  in  the  B.P.  Ointment  is,  in  the  main,  not  in  the  form  of  Mer¬ 
curic  Nitrate,  but  on  the  contrary  at  least  50%  of  it  is  in  the  condition  of 
salts  of  fatty  acids  or  their  oxidation  products,  and  all  the  Nitric  Acid  is 
decomposed  or  dissipated  by  the  process. 
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Mercurochrome. 


( See  also  Vol.  I.,  p.  479.) 

The  various  specimens  on  the  market  differ  markedly  in  chemical  composi¬ 
tion.  Toxicity  appears  to  hear  a  direct  relationship  to  purity  and  the  nearer 
the  composition  approximates  to  theoretical  requirements  the  better  the 
therapeutic  efficiency  and  the  lower  the  toxicity.  A  1  %  solution  frequently 
gives  rise  to  Mercurial  poisoning,  but  a  0-4%  solution  is  relatively  free  from 
this  objection.- — John  Eyre  and  Sir  W.  J.  Pope,  B.M.J.  ii./2 8,239. 
Estimation  of  Ionised  Mercury  in  Mercurochrome , 

The  following  is  the  method  used  in  the  author’s  laboratory  : — 

Take  50  Cc.  of  a  1  in  1500  solution  and  acidify  with  Hydrochloric  Acid. 
Filter.  The  resultant  solution  should  be  clear  and  bright  and  practically 
colourless.  Place  ina‘  Nessler’  glass  and  in  a  similar  ‘  Nessler  ’  glass  place  50 
Cc.  water.  Add  to  each  1  Cc.  1-5%  Sodium  Sulphide  solution.  A  darkening 
in  colour  indicates  the  presence  of  ionised  Mercury.  To  estimate  the  amount 
match  by  adding  to  the  50  Cc.  water  a  solution  of  HgCl2  1  in  10,000.  1-65  Cc. 

of  this  solution  =  CP37%  ionised  Mercury  in  the  sample,  and  pro  rata. 

Three  samples  of  commerce  (6.7.29)  showed  &  practically  identical  amount , 
viz.  (P7%  approx,  of  ionised  Murcury. 


The  following  are  recent  additional  Notes  to  those  contained  in  Vol  I 
Intravenously  in  gonorrhoea  and  prostatis  20  Cc.  1%  solution  followed  by 
severe  rigor,  temperature  of  105°  F.,  and  passing  of  crimson  urine.  Moral 
effect  terrific  but  therapeutic  effect  doubtful.— -L.  1./2 8,209. 

Extremely  toxic  to  nervous  system  ;  intraspinal  injections  cause  death 
rapidly.— per  Pres.,  Jan.  ’28,7. 


HYDRASTIS  EHIZOMA. 

e  d,rug  in,  powder  is  treated  with  ether, 

A  volume  of  the  filtrate  is  shaken  out  with  sulphuric 

flhaLn  mU  wHh  iEKL*?/1  sofcltloVs  ?endered  alkaline  with  ammonia  and 
wpicrhprl° U?T  ether.  the  ethereal  souttion  is  evaporated  and  the  residue 

weu,hed.  u-S-  X.  process  is  on  this  principle  (not  less  than  2-5%  alkaloids). 
•T.  14  is  not  standardised,  though  the  Liquid  Extract  infra  is. 

rp  ,  Hydrastina  (Alkaloid). 

dilute0,  Sulphuric  solution  of  about  0-1  Gm.in  10  Cc. 

Potassiuiu  Pprman^i,! + 1  n°  blue  fluorescence,  but  on  gradually  adding 
develops.  (U.S.  IX.)  iote  ®olutlon  1 111  avoiding  excess,  the  fluorescence 

"Justine.- In  an 

cipitate  which  is  comoletelvmlnWp  m  T  mi  T  Watei-  ^oduces  a  yellow  pre¬ 
colourless  solution —Ij!s  y  bl  L  q  °r  Amm°uisb  Producing  an  almost 

to  1  Cc .  o'? 0  aq us# scd utiori  frIrL<ir0],S  of  Ammonia  Solution  added 
u  aqueous  solution  produces  no  turbidity.— U.S.  IX. 


p.r,  vr  nVCRGGEXII  FEKOXIBI  LIQUOR. 

Potassium  Iodide.meUl°d  °f  “‘■muting  by  titrating  Iodine  liberated  froi 

jP  veservatives . 

a  good7p^e™tive°5%  added  to  Peroxide  Solution  is  said  to  b 

Acfdd0-li%wm\eep°10/Y51.i tHyd?d|mPerovid<:i)  °'02%  or  witl'  Fhosphori 

combination  was  best  of  the  scrief  bm  +h o  il?  f°r  seyeral  weeks.  The  firs 

nr^vek  1  loss  after  keeping  4  years  ls  nevertheles 

P-P.  Conf.  1920.  ^  0  *  ycars  amounted  to  70  to  99%.—  H.  R.  Jensei 

Ethyl  alcohoi  added  in  proportion  of  mo/  k 

0  /o  by  volume  has  been  suggested 
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HYOSCINA. 

For  details  as  to  isolation  of  the  alkaloid  in  Toxicology  ( the  alkaloid  with¬ 
stands  putrefaction )  and  of  the  Crippen  case,  see  Edn.  XVIII.,  Vol.  II.,  p.  83 
We  found  the  alkaloklremained  unchanged  in  putrified  meatfor  two  months . 

Datura. — Applicability  of  mydriatic  test  in  decomposed  viscera. — Analyst 
’26,344. 


HYOSGYAMI  FOLIA.  (B.PfU). 

Cultivation. — -The  plant  is  difficult  to  grow.  Proximity  to  the  sea-shore 
— often  its  natural  habitat— is  an  essential.  The  tops  of  the  young  biennial 
plants  die  down  in  the  autumn,  and  the  roots  remain  quiescent  during  the 
winter.  Hence  many  of  the  plants  succumb  to  the  weather  conditions  and 
insect  parasites.  Self-sown  plants — in  waste  places  and  on  rubbish  heaps — 
often  attain  a  height  of  5  feet  or  more.  It  grows  wild  on  the  north  coast  of 
Somerset. 

Hyoscyamus  Seed  from  wild  plants  germinated  well  and  gave  biennial  crop, 
while  commercial  seed  is  not  good. — T.  W.  Hazelby,  P.J.  i./2i,227. 

If  the  whole  of  the  seeds  of  a  biennial  plant  are  saved  and  sown  the  seed3 
will  consist  of  a  mixture  of  different  sizes,  some  being  small  and  brown  in 
colour.  The  latter  are  usually  immature  and  will  when  dried  float  on  water. 
These  may  be  thrown  away.  If  the  seeds  are  sifted  there  will  be  a  con¬ 
siderable  proportion  of  smaller  grey  seed3.  These  produce  the  annual  plants 
and  the  larger  seeds  will  produce  the  biennial  plants.  Note  chemical  analysis 
of  the  plant  solids — Phosphoric  Acid  44,  Magnesium  21,  Potassium  18,  Lime  6, 
Sodium  5.  The  excess  of  Magnesium  over  Calcium  is  rather  unusual. 
It  explains  the  liking  for  the  sea  shore  anti  Magnesian  soils 
(oolite,  etc.)  inland.  Directions  for  culture. — E.  M.  Holmes,  P.J.  i./2i,249. 

The  root  is  richest  in  total  alkaloids  and  the  annual  plant  is,  if  anything, 
a  trifle  richer  than  the  biennial  leaves  either  of  the  first  or  second  year  :  thus 
Biennial  B,oot  0-16%;  Leaves  biennial  first  year  0-069  to  0-069%;  Leaves 
and  tops  second  year  0-065  to  0-068%  ;  Leaves  and  tops,  annual,  0-064  to 
0-07%. — S.  Jensen,  P.J.  i./i5,98. 

The  B.P  stares  the  leaves  or  H.  Niger  collected  from  the  flowering  plants 
and  dried  are  to  be  used  in  making  the  tincture.  II  the  biennial  leaves  are 
used  the  tincture  makes  an  opalescent  or  slightly  milky  solution  with  water. 
If  the  annual  plant  is  used  it  makes  a  clear  solution.  The  ‘  flowering  tops  ’ 
wording  as  in  the  1898  B.P.  might  have  remained. — E.  M.  Holmes,  P  J. 
ii./isA 


IODUM. 

Historical. — Discovered  by  B .  Courtois  ,  1811,  in  the  mother  liquor  from 
alkali  manufacture  from  sea  weed.  Discovery  as  an  element  (Humphry  Davy). 
Distribution  in  Nature,  Manufacture,  Action  and  Therapy. — G.  Sharp,  P.J. 
ii./i3,98.  See  also  D.  Curie,  Pr.  Dec.,  1912,846. 

Kei&  Industry  ( see  also  Vol.  I.,  p.  510). 

Laminaria  extraction  for  Iodine  is  still  practised  to  some 
extent  in  Scotland  .  The  dried  weed  contains  about  0-55%.  Keip-burning  is 
also  practised  in  Prance  and  Japan  (and  in  Ireland. — W.H.M.),  Re  Caliche  it 
is  not  possible  to  extract  over  20  %  of  the  Iodine  it  contains.  The  International 
Combine,  composed  of  the  Chilian  Association  and  the  Scotch  and  French 
producers,  arranges  sales.  World’s  output :  Long  tons  in  1925,  Chili  983, 
U.K.  25,  France  53,  Japan  16.— Imperial  Inst.  Brochure  on  Iodine,  1928. 

Except  where  Guano  or  Chile  Nitrate  is  used — we  quote  from  a  booklet  by 
F.  E.  Corrie — no  iodine  is  restored/  to  the  soii}  which  with 
every  crop  lifted,  with  every  animal  sent  to  the  abbatoir,  grows  consequently 
poorer  and  poorer  in  this  vital  element.  Furthermore,  many  countries,  e.g. 
Australia,  New  Zealand,  Canada,  Northern  U.S.A.,  and  the  cattle  country 
of  Brazil,  are  naturally  deficient  in  it.  The  Argentine  campo  was  once 
rich  in  Iodine  but  in  the  last  three  or  four  decades  it  has  been  literally 
eaten  out  of  the  soil.  Lack  of  Iodine  has  militated  against  the 
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live-stock  industry*  A  little  over  i  grain  of  Iodine  added  as  Potassium 
Iodide  showed  improvement  in  size  and  weight  (10%)  in  pigs.  Further,  the 
Iodine-consuming  pigs  consumed  less  food  and  made  more  use  of  it. 

We  cannot  agree,  however,  regarding  the  sweeping  statement  concerning 
the  *  50,000  cretins  or  imbecile  dwarfs  recognisable  at  sight  in  Switzerland 
—an  Iodine-free  country.’  (In  the  course  of  a  recent  stay  in  that  country 
— 1928 — we  were  amazed  at  the  wonderful  physics ue  of  the  agri¬ 
cultural  men  and  women,  cutting  broad  swathes  of  grass  with  the  scythe  on 
the  side  of  the  mountain  and  carrying  4  or  5  crops  a  year  up  ladders  into 
barns— feats  which  the  English  agricultural  labourer  would  hardly  attempt. 
Young  cyclists,  of  splendid  physique,  clad  only  in  short-sleeved  vests  and 
shorts,  were  on  tour  on  the  highways.— W-H.M.),. 

The  next  statement  is  that  patchy  wool  is  a  concomitant  of  goitre  in  Canada 
and  Iodine  prevented  it — ‘  100%.’  The  matter  was  confirmed  by  the  writer 
(F.  E.  Corrie)  by  experiments  in  Kent.  Orkney  sheep  with  fine 
fleeces  are  great  eaters  of  seaweed.  Iodine  also  improves  milk  secre¬ 
tion.  Mineral  mixtures  are  advised,  e.g.  for  cattle  and  sheep  : — Feeding  bone- 
flour  40  lbs.,  fine  ground  limestone  40  lbs.,  Salt  20  lbs.,  Potassium  Iodide  2 
ounces. — Sept.  ’28. 

In  the  Black  Sea,  about  the  middle  of  the  triangle  formed  by  Sebastopol, 
Odessa  and  in  the  mouth  of  the  Danube,  30  to  50  metres  below  the  surface, 
a  spacious  field  of  a  red  alga  exists  in  which  may  be  important  quantities  of 
Iodine;  likewise  in  the  Sea  of  Azof. — P.J.  i./i5,41. 

Biochemical  studies  of  Iodine. — B.C.A.  ’28, A. 1152. 

Red  and  Chinook  Salmon  contain  4  times  as  much  Iodine  as  Butter  and 
undergoes  no  apparent  loss  on  canning.  Canned  Salmon  should  be  included 
in  the  diet  of  goitrous  patients. — Jl.  A.M.A.  i. (26, 1339. 

Iodine  in  Natural  Waters ,  see  p.422. 

Estimation  of  Organic  Iodine  Compounds.  It  is  a  good  plan  to  saponify 
with  KOH  2  Gm.,  Water  12  Cc.  and  Alcohol  30  Cc,  After  cooling  place  in 
separator  and  make  acid  with  H2S04 ;  add  Chloroform  and  then  a  few  drops 
of  RaNOj  Solution.  Shake  and  withdraw  the  Chloroform,  and  then  add  a 
little  more  NaNOj  and  more  Chloroform,  and  so  on  until  all  Iodine  is  removed. 
Wash  with  water,  add  NaHCO,  and  titrate  with  IST/10  Xa2S303. — P.J.  ii./ix, 
711,  c/.,  Thyroid  Gland,  Martindale’s  estimation  process. 

Limit  of  Color  produced  by  Iodine  visible  in  Carbon  Disulphide, 
and  in  Chloroform  and  Ether  ;  In  Carbon  Disulphide  and  Chloroform  we 
found  decided  mauve  color  is  visible  in  1  in  500,000  solution.  In  Ether  the 
brown  color  is  visible  in  the  same  dilution. 


ESTIMATION  OF  THE  ‘  IODINE  NUMBER  * 

FAT  OR  OIL. 


OF  A 


In  the  following  methods,  Chlor-Iodine  addition  products  are  formed  of 

thatSSeerronTamlri  m  ^at”ated  fatty  acids  and  of  the  acids  themselves 
tnat  are  contained  m  the  oils  so  treated. 

The  Iodine  number  indicates  the  percentage  of  Iodine  capable  of  absorption 

r^hfn  be1determi(ied  by  the  original  method  of  Yon  Htibl,  or  by  themore 
reliable  and  convenient  modification  proposed  by  Wijs.  y 

25*Gm1  PrePared  hy  dissolving  Iodine 

hi  a  further  ^50 f ' J mm- ,and  also  Mercurk  Chloride  30  Gm. 
.  “  runner  auu  cc.  01  Absolute  Alcohol,  filterins  and  tBpn  mivirwt 

600  Cc.  stoppered  bottle  ^Thc" Iodine^ohfiirm1  oh  rvf'1]?011  T?trachloride  in  a 

8*0?  a  short  SS?  a 

foOcH:  of°water.m  Tboui 
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the  oil,  is  conducted,  and,  from  the  difference  in  the  two  volumes  of  Thio¬ 
sulphate  required,  the  amount  of  Iodine  absorbed  can  be  calculated,  and  this 
is  then  expressed  as  units  per  cent,  of  the  oil. 

Example.-— 0-8  Gm.  of  a  fat  required  48 — 19  Cc.  of  Thiosulphate  Solution  = 
29  Cc.  =  0-3651  Gm.  Iodine,  therefore  100  of  the  fat  combines 
with  0-3651  x  100  Iodine  =  45-6,  which  is  therefore  the  Iodine 
‘  0-8 

Number  of  the  fat. 


Wijs’  Method. 

The  Iodine  Monochloride  solution  is  prepared  by  dissolving  13  Gm.  of  Iodine 
in  about  800  Cc.  of  pure  Glacial  Acetic  Acid,  and  then  passing  in  Chlorine 
until  the  titre  against  Thiosulphate  is  doubled.  When  tills  point  is  reached, 
there  is  a  sharp  change  in  color  from  the  brown  to  a  brownish-yellow,  and 
the  solution  is  then  made  up  to  1  litre  with  Acetic  Acid.  The  Iodine  value 
is  determined  as  previously  described,  but,  since  the  Wijs’  solution  has  the 
advantage  of  keeping  its  strength  unchanged  for  a  considerable  time,  it  is 
not  necessary  to  conduct  a  blank  experiment  for  each  estimation,  and,  the 
absorption  being  more  rapid,  thirty  minutes  standing  in  the  dark  is  usually 
sufficient,  except  for  the  drying  oils  which  need  2 — 6  hours.  For  dissolving 
the  fat,  Carbon  Tetrachloride  is  preferable  to  Chloroform. 


iodine  Numbers  of  certain  Oils  and  Fats. 

Maize  Oil  111—122-9. 


Almond  Oil  93—101-9. 
Apricot-kernel  Oil  100 — 108 
Arachh  Oil  85-6 — 105. 

Cacao-butter  34-0—37-7. 

Castor  Oil  83-4 — 85-9 

Coco  Nut  Oil  9-5  (but  see  also  Vol.  I., 

p.  102). 

Cod-liver  Oil  155—173. 

Cottonseed  Oil  102 — 116-9 
Human  Fat  61-5. — L.  ii./o'/,691. 
Japan  Wax  4-2 — 6-6. 

Lard  46—63-8. 

Linseed  (boiled)  Oil  73-7—101-3. 
Linseed  (raw)  Oil  170 — 187-7 


Neatsfoot  Oil  62 — 72. 

Olein  (pure)  81-7. 

Olive  Oil  77-28—88. 

Poppy  Seed  Oil  132-6 — 143-3.  We 
found  recently  138-1. 

Sesame  Oil  102-7 — 112. 

Rape  Seed  Oil  97 — 106. 

Soya  Oil  121-3 — 123-2.  (Vide  also  Vol. 
I.,  p.  860.  We  found  only  80-8, 
with  a  doubtful  sample). 

Sperm  Oil  81-3 — 85. 

Sunflower  Seed  Oil  119-7 — 135.  We 
found  recently  136-1. 


Mcllheney’s  Bromine  Method  is  better  than  the  iodine  ones. — P.J.  ii./og, 
146,201. 

Halogen  Compounds  of  fats  formed  by  Flnbl’s  Reagent. —  P.J  ii./ri,437. 

Hydrogenated  Fats. — Determination  of  Iso-oleic  Acid  content  permits 
recognition.  This  has  Iodine  value  of  90  and  produces  a  Lead  salt  insoluble 
in  organic  solvents. — P.J.  i./24,537. 

Thiocyanogen  Value — a  new  constant  of  oils  and  fats — is  of  special  use 
in  determining  the  amount  of  Linolic  Acid  in  an  oil.  Thiocyanogen,  like 
Iodine,  is  quantitatively  absorbed  by  substances  containing  a  double  bond, 
but  with  fatty  acids  containing  a  triple  bond  (Stearolic,  Behenolic)  there  is 
no  absorption ;  and  with  Linolic  Acid  there  is  only  absorption  of  half  the 
Thiocyanogen,  corresponding  to  its  Iodine  Value.— Analyst,  *26,157,264. 

Commercial  Resublimed  Iodine  in  France  has  been  found  to  contain  traces  of 
Sulphur.  Probably  due  to  use  of  Sulphite  in  making  to  reduce  lodates,  any 
Calcium  Thiosulphate  formed  would  be  precipitated  with  the  Iodine  and  would 
yield  some  Sulphur  on  sublimation. — P.J.  ii. /25,1c). 

“  Propyl.” 

Iodine  1-25%  in  70%  Isopropyl  Alcohol  recommended  as  a  substitute  for 
the  commonly-used  Iodine  in  Rectified  Spirit.  An  efficient  antiseptic.  Is  not 
harmful  to  the  skin,  has  penetration  power  and  evaporation  rate  equal  to 
Ethyl  Alcohol,  and  costs  much  less. 

It  should  be  recently  prepared. — J.  Wicliffe  Peck,  L.  ii./28,444. 

Mmol  40%  ( Martindale ). 

Chemistry.  An  additive  compound  of  Iodine  and  Poppyseed  Oil 
containing  40%  by  weight  of  Iodine  in  combination.  It  is  of  pale  yellow 
colour,  Sp.  Gr.  1*328  ;  it  can  be  heated  to  100°  C.  without  decomposition. 

Uses.— With  due  care,  it  may  be  employed  to  render  the  bronchi  and  their 
ramifications  opaque  to  X-rays,  its  chief  value  lying  in  its  ability  to  show  the 
preseaoe  or  absence  of  non^obstmctive  bronchiectasis  and  when  present,  even 
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in  the  early  stages,  its  locality,  extent,  and  type.  It  is  non-irritant  to  the 
mucous  membrane,  etc.  After  injection  in  the  bronchi,  it  is  absorbed  in  t  le 
lung  and  Iodine- can  be  detected  in  the  urine  for  many  days  after  , hence  it  s 
an  antiseptic  agent  rational  in  treatment  in  chronic  affections  of  the  lower 
respiratory  tract.  (For  Iodlnol  25  %  per  os,  see  \ol.  I.,  p.  oIj). 

Con  f  ra  in  die  a.  tions. — High  fever  or  marked  intolerance  to  Iodine, 
and  in  grave  septic  conditions  of  the  lung,  or  active  tuberculosis- 

Method. — Test  first  for  Iodine  intolerance  with  Potassium  Iodide  10  grains 
three  times  in  the  course  of  a  day.  ,  .  ^ 

The  amount  used  varies  from  5  to  40  Cc.,  the  average  being  20  Cc.  For 
outlining  the  bronchial  tree,  6  to  10  Cc.  is  sufficient.  (To  lessen  the  viscosity 
the  oil  Is  first  warmed  in  water  at  100°  F.) 

Ora !  use . — Given  the  confidence  and  co-operation  of  the  patient,  this  is 
best,  but  it  is  unsuited  in  children  and  nervous  patients.  The  patient  should 
be  seated  with  his  head  on  his  hand  and  his  elbow  on  a  rest,  the  operator  m 
front.  The  tongue  is  protruded  and  a  blunt-ended  cannula  placed  over  its 
base,  between  the  pillar  of  the  fauces  and  the  uvula.  The  warm  oil  (100°  F.) 
is  given  with  a  20  Cc.  syringe,  while  the  patient  breathes  slowly  and  regularly. 
If  patient  heaves,  useiess  to  continue.  He  should  lean  to  the  side  injected, 
and  then  be  semi-recumbent  with  head  lowered. 

The  Crico-thyroid  Membrane  route.— The  patient  reclines  on 
a  couch  with  head  projecting  over  the  end,  to  keep  the  membrane  stretched. 
To  inject  the  bases  of  the  lungs,  the  shoulders  must  be  kept  raised,  and  for  the 
apices  the  patient  lies  flat  during  the  injection,  the  head  and  shoulders  being 
lowered  after.  A  drop  of  Novocain  solution  to  produce  a  small  bleb  is  injected 
over  the  mid-point  of  the  membrane  exactly  in  mid -line.  With  a  strong  needle, 
0.5  Cc.  of  5%  solution  of  Cocaine  HC1.  (warmed  to  100°  F.)  is  slowly  injected 
through  the  spot  into  the  trachea,  and  the  patient  can  then  sit  up  for  2  minutes 
and  is  allowed  to  cough.  A  20  Cc.  syringe  filled  with  the  Iodinol  is  attached 
to  a  trochar  and  cannula  which  has  been  inserted  into  the  trachea.  To  be  sure 
the  needle  is  in  correct  position,  withdraw  the  piston  ;  bubbles  of  air  should 
freely  enter  the  syringe.  With  the  patient  in  the  right  position  he  should 
breathe  deeply  through  the  mouth,  avoiding  swallowing  and  coughing,  the 
injection  being  given  slowly.  Radiograph  quickly,  vertically  and  horizontally, 
afterwards  placing  a  Collodion  dressing  on  the  spot.  For  the  young  or  ex¬ 
tremely  nervous  a  general  anaesthetic  (Ethyl  Chloride,  open  method)  is  given. 
After  every  injection  screen  the  stomach  to  ascertain  whether  much  of  the  oil 
has  been  swallowed. 

Other  methods  are  direct  injection  into  the  lung,  the  Bronchoscopic,  the 
Transglottic,  the  Intubation,  the  Catheter,  and  the  ‘  Swallowing  ’  method. 

Caution—  There  is  an  element  of  danger  in  the  above  technique,  though 
with  the  oral  method  it  is  almost  negligible.  The  procedure  is  a  serious  one  and 
should  not  be  employed  indiscriminately.  The  possible  dangers  are  symptoms 
of  Iodine  poisoning  (this  only  applies  with  the  Crico-Thyroid  route),  injury  to 
local  tissues  in  the  neck,  and  broncho -pneumonia  resulting  from  dissemination 
of  infection  throughout  the  lung.  Minor  symptoms,  which  normally  disappear 
in  L4  hours,  are  injection  malaise,  anorexia,  and  headache.  In  pulmonary 
tuberculosis  the  injections  are  undesirable,  and  its  use  is  dangerous  in  patients 
with  advanced  bronchiectasis  with  foul  secretion. 

Ihe  resulting  pictures  are  excellent  and  there  is  no  irritation  of  the  mucous 
membrane. — I.  G.  Chandler,  B.M..T.  ii./28,1157. 

X-Ray  Pictures  of  the  Male  Urethra. — Shadows  obtained  with  Iodinol 
0 /o  \ci;y  satisfactory.  A  o  irritation  of  the  urethral  mucous  membrane. 
A  urethral  pouch  demonstrated  at  the  Midland  Medical  Society.— G.  P.  B. 
Muaay,  0/0/29. 

Ca^d?f?gRovlf  Tof?^STyn  j^e.uterus  fncl  faliopian  tubes  found  satisfactory  at 
Caiclih  Royal  Inf j . .  Ao  toxic  symptoms. — W.  Panes, 20/6/29. 

Lipiodol— The  use  of  opaque  substances  as  an  aid  to  the  diagnosis  in 
gynsecoiogica1  conditions.— R.  A.  Gibbons,  B.J.R.  Feb  ’28  87  a°QOSls  m 

woma™?hoP4aaK^ 

told  of  the  possible  danger  1  ““ 

Sodium  Bicarbonate  before  pleural  examination  pi^duces  gas' in  the 
S.  Melvil^THh^SQ.565  °f  the  kmss  more  visible. — L.  S.  T.  Burrell  and 
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IPECACUANHA, 

(See  also  Vol.  I.,  p.  523.) 

Historical. — The  Brazilian  root  was  first  brought  to  Europe  in  1648 
by  Pison.  It  was  subsequently  given  for  dysentery,  chiefly  in  small  doses,  by 
several  Anglo-Indian  physicians.  In  1858  E.  S.  Docker,  I.M.S.,  introduced 
large  doses  (60  grains  two  or  three  times  daily)  for  severe  dysentery  in  Mauri¬ 
tius.  G.  Foy  pointed  out  that  we  are  indebted  to  Dr.  J.  L.  Bardsley,  of 
Manchester  (1829)  for  the  empirical  use  of  Emetine  in  dysentery. 

Paul  itnd  Oowuley  stated  tne  average  composition  ot  Km  and  carthagena 
alkaloids  to  be:  Emetine  in  Rio  72  per  cent.,  in  Carthsgena  40-5%;  Cen'nae- 
line  in  Bio  25-9,  Carthagena  56-8%.  See  also  H.  B.  Jensen,  P.J.  i./i6,519. 

Estractum  Ipseacaanhse  Liqtiidum  (B.P.  ’  14J. 

Alternative  Estimation  Process. — 

Evaporate  10  Cc.  of  Liquid  Extract  in  a  flat  basin  with  5  Cc.  of  N/l  Acetic 
Acid  and  10  Cc.  of  Water  to  5  Cc.  Twenty  Cc.  of  water  are  added  with  5  Cc. 
Acetic  Acid  and  the  resinous  matter  broken  up  and  removed  by  filtering 
through  a  pledget  of  cotton  wool  into  a  cylinder.  The  capsule  is  washed  with 
10  Cc.  water  and  1  Cc.  Acetic  Acid.  To  the  cold  mixture  is  added  1  Cc.  liquor 
ferri  dialysatus  (1885),  the  whole  made  up  to  50  Cc.,  well  shaken  and  set  aside 
to  separate. 

Twenty-five  Cc.  are  filtered  off  into  a  separator,  mixed  with  excess  of 
Ammonia  and  20  Cc.  of  equal  volumes  of  ether  and  chloroform,  well  agitated, 
warmed  and  set  aside  to  settle.  Thi3  extraction  is  repeated  with  another 
20  Cc-  of  ether  and  chloroform  mixture.  Other  two  extractions  are  made 
with  10  Cc.  of  chloroform,  which  gives  a  more  complete  extraction.  The 
bulked  liquids  are  distilled  off  and  the  residue  dried  at  80®  C.  until  weight  is 
constant. 

The  weighed  residue  is  dissolved  in  excess  of  N/10  HCl  and  back-titrated 
with  N/20  NaOH,  using  tincture  of  cochineal  as  indicator. — W.  B.  Cowi6, 
P.J.  i./i3,433.  1  Cc.  N/10  HCl *=0*02867  Gm.  combined  or  mean  of  emetine 
and  ceohaaline. 

Tschirch  found  the  P.  Hung,  assay  method  best : — Shake  5  Gm.  of 
powdered  root  in  a  well  corked  Erlenmeyer  flask  with  Ether  75  Gm.  for 
15  minutes.  Add  4  Cc.  of  10%  Ammonia  Solution  and  shake  well  for  15 
minutes  further.  Set  aside  15  minutes,  then  filter  off  60  Gm.  («=  4  Gm.  of 
root)  into  a  200  Cc.  stoppered  flask.  Distil  off  the  solvent  to  dryness.  The 
residue  is  twice  treated  with  5  Cc.  of  Ether  and  the  Ether  evaporated  each 
time.  On  cooling,  30  Cc.  of  ether  saturated  with  water  and  10  Cc.  of  N/10 
solution  of  hydrochloric  acid  are  added.  After  solution  has  been  effected, 
add  90  Cc.  of  water  and  a  few  drops  of  solution  of  iodeosin.  Shake  and  set 
aside  for  five  minutes,  agitating  gently  from  time  to  time.  Titrate  with  N/l  0 
solution  of  sodium  hydroxide  until  the  aqueous  layer  assumes  a  faint  rose 
tint.  The  difference  between  the  amount  of  Cc.  of  N/10  solution  of  hydro¬ 
chloric  acid  and  N/10  solution  of  sodium  hydroxide  solution  multiplied  by 
0  0241  indicates  the  amount  of  alkaloids  present  in  4  grams  of  powder. — 
C.D.  *20,1371. 

Vinum  Ipecacuanha  {B.P.  ’14). 

The  amount  of  true  alkaloids  (volumetric)  used  in  compounding  this  pre¬ 
paration  might  fall  as  low  a3  0-07%,  though  the  amount  put  into  it  must  be 
0'095  to  0-105%  (gravimetric).  The  B.P.  uses  sherry,  and  the  tannin  content 
will  cause  precipitation  of  the  alkaloids.  The  B.P.  makes  no  suggestion 
as  to  alkaloidal  strength,  and  the  assay  method  used  for  the  liquid  extract 
cannot  be  properly  applied  in  the  case  of  the  wines.  Titration  of  the  alkaloids 
in  the  assay  of  the  liquid  extract  is  better  than  gravimetric  method. — H.  B. 
Jensen,  P.J.  i./i6,518. 

Adsorbed  Emeiine  made  by  means  of  Aluminium  Silicate  found 
effective  in  stopping  the  excretion  of  cysts  and  free  from  the  gastric  irri¬ 
tation  common  with  Emetine  Bismuth  Iodide.  A  similar  Cephaeline  com¬ 
pound  was  found  to  be  irritant.  Similar  compounds  of  Opium  alkaloids 
with  Hyoscyamine,  Quinine.  Acriflavine,  etc.,  had  been  made. — H.  B. 
Jensen,  B.P.  Oonf.,  1920. 

Emetine  Paisaninej. — A  case  in  the  Courts  in  S.  Africa  at  the  end  of 
1928  turned  upon  the  possible  cumulative  effect  of  Emetine.  A 
child  had  had  both  injections  and  ‘  E.B.I.’  per  os.  The  prolonged  adminis¬ 
tration  of  relatively  small  doses  i3  more  to  be  feared  than  what  may  be  termed 
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heroic  doses  over  the  first  few  days  of  treatment, 

noisonine  mav  occur  from  oral,  intramuscular,  or  intravenous  use.  ±ne 
curative  dose  for  schistosomiasis  would  seem  to  be  that  needed  m 

amoebic  dysentery.  Watch  for  abnormal  pulse.  Kidiney  Albumin  .  a 
dangerous  sign.  Use  cardiac  stimulants.— F.  G.  Cawston,  Jl.  nop.  lueci., 

Jan.  15/29. 


JABORANDI  FOLIA. 

P.  ificrophyUvs  is  largely  used  in  making  pilocarpine  and  was  official  in 
U.S.  IX.  if  yielding  net  less  than  0-8%  alkaloids. 

1  a.  (JX.  directs  P.  JaJjorandi  to  be  used,  but  states  that  P.  Pennatxfolxus 
is  much  employed.  It  states  further  that  P.  Microphyllus  Stapf.  (Maranh&m 
jaborandi)  ia  esteemed  by  manufacturers  on  account  01  its  high  alkaloid 
content,  but  is  the  most  adulterated.  .  ...  ,  „  , 

P.  PenruUifoiius,  P.  Sdloanus,  and  P.Trachy  tophus  are  substitutes  and 
differ  from  the  leaf  as  described  in  B.P.  ’98. 

P.  Trac/iyZopftwscontainedasmuchasO-75%. — Southall. 

P  Ractmosus. — Jowett  aud  Fyman  obtained  Pilocarpine  Nitrate  “UT- 
per  cent,  of  the  leaves  but  no  other  crystalline  constituent  (contrary  to  pre¬ 
vious  workers). — Proe.  Cbem.  Soc.,  19x2,28,288. 

Venezuelan  Jaborandi,  referred  to  as  P.  heterophyllus ,  yielded  0-25%  total 
alkaloids  and  0*04%  Pilocarpine  Nitrate. — Y.B.P.  ’23,326. 


Piloearpinse  Mitras. 

Por  an  aqueous  solution  of  2  Gm.  in  1 00  Cc.  Pd  =»  +  82-2  @  18°  Cc. — FB.  Cx. 
Pure  Pilocarpine  Nitrate  melts  at  177-178°  C.  Isopilocarpine  Nitrate 
(the  salt  of  an  isomeride  and  conversion  product  of  Pilocarpine)  melts  at  159°  C. 
That  in  U.S.  melts  at  1 70  to  173°C.  FB.  Cx.  177eC. 

Detection  of  Pilocarpine  and  Quinine  in  Toilet  Preparations. 
-The  relative  solubility  of  Quinine  Chromate  and  insolubility  of  Pilocarpine 
Chromate  is  used. — P.J.  ii./i2,317. 


LECITHIN. 


Lecithin  is  a  Mono-amino  Phosphatide.  Pho3phatides  are  complex  bodies 
of  more  or  less  fatty  nature  which  can  be  extracted  from  tissues  by  Alcohol, 
Ether,  etc.,  aud  which  contain  fatty  acids,  Nitrogen  and  Phosphorus.  They 
are  of  unstable  composition. 

On  hydrolysis  Lecithin  yields  Stearic  Acid,  Glyceropho3phoric  Acid  and 
Choline. 


Lecithins  may  be  derivatives  of  either  Stearic,  Palmitic,  or  Oleic  Acid, 
alone  or  mixed.  Ovo-lecithin  is  generally  assumed  to  be  mainty  Stearyl, 
i.e.,  Choline-distearo-glycerophosphate,  and  plant  Lecithin  to  be  mainly 
an  Oleic  Acid  body,  but  the  fatty  Acids  are  not  determined  with  certainty. 


Lecithin  Content  of  Various  Substances  in  joercentacges — 


Brain  . .  . .  . .  16-0 

Heart.  . 4-5 

Liver  . 4-3 

Kidneys . 8*5 

Lung  . 1*5 

Spinal  Cord  . .  . .  li-o 

Nerve  Tissue  (dry)  . .  17*0 

Blood  Corpuscles. .  . .  0*46 

Mushrooms  . .  . .  0-9 


Examination  of  Lecithin. — 


Egg  Yolk 

12-0 

Peas 

1-2 

Lupin  Seeds 

2-0 

Ergot  . 

1*7 

Y  east  (dry) 

2-0 

Barley 

0*7 

W  heat  and  Eye  . . 

0-6 

Gr^en  Pea« 

015 

Milk,  see  Milk  Analysis. 

From  our  experience  we  recommend  the  following  as  tests  for  purity  : — 

■ul  ^  .rP'  should  be  soluble  in  10  Cc.  of  Alcohol  y()%,  leaving  only  a  negli¬ 
ge,  residue  not  exceeding  2-5%.  1  Gm.  dissolved  in  10  Cc.  of  Alcohol 

should  not  require  more  than  0-5  Cc.  of  N/l  Sodium  Hydrate  to  neutralise 
(Plienolphthalem). 

.  (2)  All  the  Nitrogen  should  be  present  in  the  form  of  Choline,  i.e.,  it  should 
be  Alcohol  soluble. 

inSiS1085110^?8  8£ould  be  estimated.  Lecithin  should  be  entirely 
soluble  in  Chloroform  indicating  absence  of  added  mineral  Phosphates. 
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If  the  Cadmium  compound  of ‘Lecithin’  (the  Cadmium  Chloride  method 
is  the  usual  method  of  purification)  is  recrystallised  from  a  mixture  of  Ethyl 
Acetate  and  80%  Alcohol  the  true  lecithin  can  be  freed  from  Kephalin  and 
then  liberated  from  its  Cadmium  compound  by  means  of  Ammonium  Car¬ 
bonate. 

(1)  Tiie  ratio  of  Phosphorus  to  Nitrogen  should  be  approximately  2  :  1 

Phosphorus  should  be  3-5 — 3-7%. 

Nitrogen  should  be  1-9 — 2-0%  • 

Iodine  Value  should  he  60—65%. 

Lecithin,  Determination  of  in  Preparations. — Extract  1  to  2  Cm. 

of  a  Lecithin  preparation,  or  5  to  20  Gm.  of  a  food  stated  to  contain  it,  with 
96  %  Alcohol — first  in  the  cold  and  then  twice  under  a  reflux  condenser.  Then 
extract  the  insoluble  portion  with  boiling  Chloroform  2  hours.  The  com¬ 
bined  Alcohol  and  Chloroform  extractives  are  evaporated  and  the  residues 
are  digested  two  hours  with  100  Cc.  Chloroform  to  separate  the  Lecithin 
from  Phosphoric  Acid,  Glycerophosphoric  Acid,  etc.  To  estimate  Phos¬ 
phorus  Pentoxide  in  the  purified  extractive  incinerate  and  oxidise  with  Sul¬ 
phuric  and  Nitric  Acids  or  ignite  with  Magnesium  Oxide  and  bring  to  weight 
as  Pyrophosphate  in  the  usual  manner.  The  factor  11-36  is  used  to  convert 
the  amount  found  of  P205  into  Lecithin. 

Lipoids  are  an  essential  in  the  food  of  animals.  Among  the  lipoids  there 
is  a  series  of  definite  phosphatides,  of  which  the  molecule  consists  of  Glycero¬ 
phosphoric  Acid  and  a  fat  acid  with  a  nitrogenous  base. 

Each  organ  of  the  body  elaborates  one  or  more  specific  lipoids. 

These  lipoids  represent  to  the  organs  what  the  alkaloids  represent  to  the 
plants.  Lipoids  from  the  organs  of  man  are  in  nowise  different  from  those  of  a 
dog,  horse,  etc.,  or  even  fish.  Organs  or  glands  which  are  insufficient  or 
impaired  are  found  to  lack  lipoids,  their  power  to  elaborate  them  from  the 
materials  of  the  blood  being  diminished. 

For  every  organic  affection  it  is  said  there  is  a  lipoid  which  is  its  natural 
specific. 


LITMUS,  CUDBEAR,  ORCHIL  and  TURNSOLE. 

Litmus.  Sun.,  Lu.ckm.us  (German),  is  i  blue  pigment  obtained  from 
Roccella  tindoria  (Discomycetes).  Employed  chiefly  as  an  indicator  for  re¬ 
spectively  acid  and  alkali  as  Litmus  Paper,  also  in  form  of  solution  in  Volu¬ 
metric  analysis.  Litmus  is  made  in  Holland  by  fermenting  lichens  in  presence 
of  amm  miacal  liquids  and  potash. 

Litmus  Solution  (B.P.  Appendix,  1914). — Boil  litmus  2,  with  alcohol  90% 
8  for  1  hour,  pour  off  clear  liquid,  repeat  with  6  and  again  with  6  parts  of 
alcohol.  Digest  the  litmus  thus  washed  in  distilled  water  20,  and  filter. 

In  titration,  all  CO  2  must  be  removed  by  boiling  before  taking  end  reaction. 
Not  suitable  for  weak  bases.  Quinine,  Mor&foine  and!  Strychnine 
are  neutral  to  it  and  the  acids  in  their  salts  can  be  titrated  as  if  base 
were  absent. 

Carbon  Dioxide  only  turns  Litmus  “  wine  red  ”  when  alkaline  bicarbonates 
are  present  as  impurities,  otherwise  it  turns  red  just  like  any  other  acid. 

Lacmoid,  also  known  as  Resorcin  Blue,  is  chiefly  Diazo -Resorcin. 
Solution  0-2%  in  Dilute  Alcohol  employed  as  indicator  closely  resembles 
Litmus  in  reactions. 

Cudbear.  Syn.  Red  Indigo, 

A  purplish  red  powder  obtained  by  the  ammoniacal  fermentation  of  Lecanora 
tartarea  and  other  lichens,  designated  in  Germany  Per, Ho,  in  Prance  OrseiUe  ds 
terre.  Excepting  for  the  fact  that  it  is  in  the  condition  of  a  fine  powder  it 
is  virtually  the  same  as  Orchil. 

Tinctura  Persionis. — Percolate  Cudbear  2£  ounces  with  1  pint  of  a 
mixture  of  90%  alcohol  1,  and  water  2.  Used  as  a  coloring  agent.  Acids 
increase  the  red  and  alkalis  change  to  purple. 

The  following  process  renders  percolation  more  rapid  : — 

Filter  paper  or  brown  paper  is  torn  up  into  shreds,  soaked  in  water  for 
some  hours  and  the  water  poured  off,  when  fresh  water  is  added  and  boiled 
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to  reduce  the  paper  to  a  pulp,  using  an  egg  whisk.  This  is  drained  off  while 
still  hot  and  worked  up  with  cudbear  in  a  mortar  and  then  placed  in  a  perco- 
lator  Suggested  formula :  incorporate  Cudbear,  2i  ounces,  with  the 
moist  paper  (li  ounces),  percolate  with  stronger  Chloroform  water  to  produce 
15  ounces  and  add  Alcohol  5  ounces. — E.  Quant,  P.J.  i./22,281. 

Archil  Syn.  Orchil, 

The  word  Archil,  or  more  properly  Orchil,  was  originally  the  name  of  the 
plant  from  which  the  dye  which  goes  under  the  name  is  obtained.  It  appears 
that  before  the  introduction  of  Archil  into  this  country  a  similar  dye  obtained 
from  certain  lichens  in  Scotland  was  in  use  under  the  name  “  Cork.”  This 
U  given  in  Miller’s  “  Plant  Names  ”  as  the  name  of  the  lichens  yielding  Archil. 

It  is  made  from  various  lichens,  eg.,  Roccclla,  Lecanora,  etc.  The  lichens 
are  ground  up  and  fermented  with  addition  of  stale  urine  or  ammonia.  Its 
production  is  similar  to  that  used  for  Litmus  except  that  the  Potash  is 
omitted.  In  commerce  it  is  usually  in  the  form  of  a  pasty  mass  known  as 
Archil  (French,  Orseille  en  pate). 

Tamsole  (Fr,  Toamesol). 

The  familiar  coloring  used  on  Dutch  cheeses.  The  word  has  been  more 
particularly  applied  to  a  product  from  Crozophora  tinctora,  A.  Jiiss  (Croton 
Tinctorium  Linne) — a  native  of  Southern  Europe  and  the  Orient.  Hags 
soaked  in  the  juice  of  this  plant  are  exported  to  Holland.  They  change 
color  on  exposure  to  Ammonia  vapour,  and  this  purple  color  can  be  ex¬ 
tracted  with  water  for  the  purpose  in  question.  Turnsole  was  at  one  time 
supposed  to  form  the  coloring  matter  of  litmus. 

Perfumes  of  Lichens. — In  addition  to  their  inherent  perfumes  lichens 
have  considerable  utility  as  basis  of  Pot  Pourris. 


MAGNESIUM. 

Magnesium  metal  may  prove  dangerous  in  certain  conditions,  e.g.,  when 
powdered  and  mixed  with  an  equal  quantity  of  Silver  Nitrate  and  a  drop  of 
water  added.  Slight  explosion  with  flash  may  occur.  With  Mercuric  Nitrate 
there  is  vigorous  reaction,  brown  fumes  rise  but  no  flash. 

Magnesium  and  Palladious  Chloride  together  in  certain  proportions  will 
cause  water  to  decompose  at  ordinary  temperature. 

Magnesia  Mixture  for  estimation  of  Phosphate?. 

Solution  of  Magnesium  A mmonio -fl n! phat* .  Dissolve  Magnesium  Sul¬ 
phate  20,  Ammonium  Chloride  40,  in  Water  160,  add  Ammonia  Solution  84. 
Allow  to  deposit-  id  stoppered  bottle  before  use.  Employed,  for  the  gr&vi- 
metric  rifc;  no  at 'on  of  phosphates.  <  Ammonium  Magnesium  Phosphate  is  pre- 

vrpltiw!  a^oo°,?F(v'rter*  by  itinerating  into  Magnesium  Pyrophosphate 
M.ga  PjO,  •=222-694. 


MALTUM. 

Exfcractum  Haiti.  Assay. 

Mad  Ext r act  should  convert  its  weight  of  arrowroot  in  20  minutes. 

aXE  foEmt&tpriOoVc®"1'  ^  W““  100  «*•  *”»  10 
|  TiucEe  “ai*„lfeTcc.  vZ&VMWc*™  100  °C' 

of  aorSso0fltGCi’on°  T?}  fla!k, 011  th®  }Tatei’  bath  to  100°  F.  Add  10  Cc . 
of  ta)  aLo  at  11.0  F.,  mix  and  keep*  at  tms  temperature  for  20  minutes. 

Remove  4  Cc.  of  toe  solution  and  add  1  Cc.  of  Cc).  "There  shouldT  be  no  evi¬ 
dence  of  unconverted  starch.  miouia  De  no  evi- 

Estimation  of  Diastasic  Power. 

thS-O-OO^Gm  cTth,FeUi11^  Solution,  1  Cc.  of 

A  nroDerlv nrVnnid 5  °!  ?tarch  converted  thereinto, 

and  Dextrin  a  f-esmnrdi  a  ct  co^ai?s  5.°  to  75  %  Maltose.  Glucose 

is  consequently  lowered aS  n°P  ^St!cations’  an(^  Protein  content 

of  the  total  solfdi  d  r  3h°Uld  be  about  6%  of  the  whole,  or  8% 
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The  Diastasic  Power  can  be  expressed  as  the  percentage  of  Starch  digested 
by  a  sample  of  Malt  Extract  in  half  an  hour  at  40°  C.,  i.e.,  a  Diastasic  Power 
of  500  means  an  extract  digesting  five  times  its  weight  of  starch. 

The  late  E.  F.  Harrison  assayed  Malt.  Extract  by  determining  the  amount 
of  Maltose  produced  from  a  given  weight  using  Anhydrous  Potato  Starch  1  Gra. 
in  Water  100  Cc.  with  0-2  Om  Malt  Extract.  After  half  an  hour  at  40°  C.  the 
Maltose  formed  is  titrated.  If  the  Diastasic  Power  is  over  500  repeat  the  test 
using  less  Malt  Extract.  Glycerin  is  a  frequent  addition  and  might  be  approved 
of  for  an  Oificial  preparation  to  extent  of  5%  by  volume.  Proteins  might 
bi  5%  at  least.  A  lower  figure  for  Protein  would  point  to  added  Glucose 
cr  other  non-uitrogenons  matter. 

Diastasic  power  of  Malt  determined  and  expressed  as  Gm.  of  Maltose  pro¬ 
duced  per  100  Gm.  of  Malt.  Modification  of  Baker  and  Hulton’s  Process. — 
Y.B.P.  ’22,104. 

Adulterants, — Starch,  syrup  and  molasses-syrup  (from  beet  sugar)  have 
also  been  used. 

Incompatibilities  with  Malt  Diastase . 

We  conducted  experiments  a  few  years  ago  on  lines  somewhat  analogous 
with  those  carried  out  in  the  case  of  Pepsin  and  Pancreatic  Ferments  ( q.v . ; 
this  Yol.)  The  chemicals  and  preparation  were  mixed  with  600  Cc.  of  an 
Arrowroot  Mucilage  1%  strength,  30  Cc.  of  a  20%  malt  extract  were 
added  and  the  mixtures  kept  at  100°  F.  and  examined  at  15  and.  30  minutes  for 
unconverted  starch. 

Acids . — -Various  Inorganic  and  Organic,  and  Acid  preparations,  e.g.,  Ferri 
Perchloridum  and  Pepsin  preparations  were  found  to  he  incompatible 
with  Malt  Distase. 

Per  contra  a  large  number  of  substances  which  might  have  been  expected 
to  have  inhibitory  action  on  the  ferment  are  compatible  and  may  be  pre¬ 
scribed  simultaneously  when  required.  The  subject  is  more  fully  dealt 
with  in  the  17th  Edn.,  Vol.  II.,  pp.  91-93. 

Free  Ammonia  is  stated  to  inactivate  Malt  Diastase. 


MEL  DEPXJRATUM  (B.P.  ’14). 

The  honey  of  commerce  melted  on  a  water  bath  and  strained  hot,  adjusted 
to  Sp.  Gr.  1-36  if  necessary. 

For  neutralisation  10  Gm.  of  Honey  after  diluting  with  5  volumes  of  water 
shall  require  at  most  0-5  Cc.  N/1KQH  using  Phenolphthalein  as  indicator — 
(Test  for  rancid  honey). 

Honey  on  incineration  should  yield  not  le3s  than  0-1  or  more  than  0-8% 
residue  ( Invert  Sugar  and  Starch). 

U.S.  X.  gives  the  following  : — 

If  1  Gm.  of  Honey  be  triturated  with  20  Cc.  of  ether  in  a  mortar  and  flit  jred 
and  the  filtrate  be  allowed  to  evaporate  and  1  drop  of  a  1%  resorcin  solution 
in  Hydrochloric  Acid  be  added,  a  pink  colour  may  form  which  disappears 
in  half  a  minute,  but  an  orange,  cherry  or  brown-red  colour  must  not  be  pro¬ 
duced.  ( Artificial  honey  or  added  invert  sugar). 

Biochemistry  of  Honey.  Contains  carbohydrate  in  a  form  ready  for  direct 
absorption. — L.  ii./24,1346. 


Morphine  see  Opium. 

Recent  Drug  Addiction  Matters  are  under  Cocaine. 


NITROGLYCERINUM. 

/Issuy  of  Nitroglycerin  in  Solutions  and  Tablets. 

Pure  fused  Potassium  Nitrate  0-722  Gm.  la  dissolved  in  Distilled  Water,  q.s., 
to  1,000  Cc.  and  used  as  standard.  One  Cc.  of  this  solution  contains  0-0001  Gm. 
Nitrogen  in  form  of  Nitrate — thus  1-2  Cc.  will  contain  the  same  amount  of 
Nitrogen  as  TJ0  grain  of  pure  Nitroglycerin.  If  an  Alcoholic  Solution  be  the 
subject  of  analysis  the  equivalent  of  0-00065  Gm.  (too  grain)  of  pure  Nitro¬ 
glycerin  (calculated)  is  measured  out  and  allowed  to  evaporate  spontaneously 
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in  a  dish  and  in  another  dish  1-2  Cc.  of  the  standard  is  measured  and  evaporated  1 
at  a  low  heat.  When  both  are  dry  2  Cc.  of  Phenol-disolphonic  Acid  Reagent 
are  added  to  each — both  are  well  stirred  and  left  10  minutes,  diluted  with  water, 
rendered  slightly  alkaline  with  KOH  and  diluted  to  100  Cc.  or  less  in  Nessler 
tubes  and  compared.  For  Tablets,  5  tablets  are  powdered,  dissolved  in  10  Cc., 
filtered  and  2  Ce.  of  the  filtrate  (or  equivalent  of  Too  grain)  treated  as  above. 

Phenol  Di-Sulphonic  Acid  Reagent. — Heat  Phenol  3  Gin.  with  Sul¬ 
phuric  Acid  37  Gm.  in  a  flask  on  a  water  bath  at  or  near  1008  C.  for  6  hoars 
— Sutton’s  Volumetric  Analysis. 

We  have  found  the  method  to  give  concordant  results  with  Alcoholic  Solu¬ 
tion?.  of  Nitroglycerin,  but  it  is  not  suitable  for  the  Tabellfe  as  made  by  the 
writer. 

Nitroglycerin  is  rapidly  decomposed  in  the  body  and  is  unlikely  to  be  found  [ 
in  the  liver  or  in  the  urine.  It  might  be  extracted  with  Ether  from  stomach 
contents. — P.,T.  i/26,406. 


NUTRIMENTA. 

For  the  maintenance  of  health  and  for  satisfactory  growth  the  food  intake, 
in  addition  to  Oxgyen  and  Water,  must  consist  of  the  following  factors  : — 

(1)  Protein  either  from  plants  or  animals. 

(2)  Fats. 

(3)  Carbohydrates,  or  Starches,  Sugars,  and  Cellulose. 

(4)  Certain  inoroanio  salts. 

(5)  At  least  five  Vitamins,  A,  B,  C,  L>  and  E. 

Proteins  are  colloidal  substances  constituting  the  nitrogenous  elements 
of  animal  and  vegetable  tissues.  On  digestion,  they  are  converted  in  the 
stomach,  by  the  action  of  the  enzyme  Pepsin,  to  Proteoses  and  Peptones  ;  and 
then  on  further  hydrolysis  in  the  intestine,  in  presence  of  Trypsin  and  Erepsin, 
to. Ammo  Acids.  Some  of  the  Amino  Acids  are  absolutely  essential  for  the 
building  up  of  tissue.  It  is  stated  that  kidney,  liver  and  milk  proteins  are  of 
imusua,  value.  On  the  other  hand,  some,  for  example.  Gelatin  and  Zein  of 
Maize,  do  not  yield  all  the  important  Amino  Acids,  and  therefore,  although 
serving  as  sparers  of  protein,  they  are  incomplete  as  tissue-builders. 

,,  j  ue  Ammo  Acids  not  required  by  the  system  are  broken  up  by  the  liver  ceils, 
^rogen  being  excreted  as  Urea,  Creatinin,  Uric  Acid,  etc.,  and  the  balance 
ot  the  molecule  converted  into  Glycogen  or  neutral  fats. 

Fats  are  converted  into  Glycerol  and  fatty  acids  by  the  enzyme  Lipase 
aerivea  from  the  stomach  and  pancreas,  the  action  being  facilitated  in  the 
i  ntestme  by  the  emulsifying  power  of  the  bile.  The  products  of  digestion 
are  absorbed  by  the  cells  covering  the  villi  in  the  small  intestine  and  are  passed 
?n  /If  ^P^ral  hits  the  lacteal  system  to  the  blood.  They  are  then  stored 
m  the  tissues  or  oxidised  to  produce  heat  and  energy. 

Carbohydrates  may  be  classified  as 

(1)  Monosaccharides  of  the  formula  C6H12O0  (Glucose,  Galactose, 

Fructose,  etc.). 

iol  -Cisaccharides  (C12H22O11)  include  Saccharose,  Maltose,  Lactose. 

V  ]Uyti4n^CCH^RID^S  frlc*u<te  Starch,  Cellulose,  Glycogen  and 

In 'n68  u11  the  carbohydrates  are  hydrolised  by  appropriate  enzymes 
and  are  finally  absorbed  as  Glucose  and  Levulose.  These  are  converted 
in  tlm  thie  net {ors  of  Insulin,  and  this  starch  is  stored 

f-nep'v  hviwinfi^r?  g  Tl/lual:y  hberated  when  required,  furnishing  heat  and 
intofeteaSZd  stoX such 3hydrates  is  assimilated  »  to  synthesised 

Salts.  Complete  deprivation  results  in  the  death  of  the  indi- 

H vdro CTen 1  Nffcro rui  nThe  foll°Tng.  dements,  in  addition,  to  Carbon, 
eScium  Potassfum  s>,f  i;^lgen/fI,tcr  mto  the  composition  of  the  tissues  : 
Chlorine’  and  ImS’  ,  Phosphorus,  Sulphur,  Iron, 

nu>stfr*M 
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In  addition  to  Vitamins  the  endocrine  secretions  excite  and  control 
metabolic  activity  and  therefore  the  vital  processes  of  the  organism. 

Errors  of  diet,  and  especially  the  ingestion  of  excessive  Quantities 
of  carbohydrates,  with  the  probability  of  accompanying  gastric 
fermentation,  are  thought  to  be  predisposing  factors  in  such  diseases  as  pellagra , 
sprue,  tuberculosis,  nephritis,  calculi,  arteriosclerosis  and  diabetes.  Cancer 
has  been  found  to  be  preceded  by  digestive  and  other  disturbances  usually  met 
with  in  people  using  an  excessive  carbohydrate  diet. 

Sucrose  taken  in  large  amount  with  a  "meal  is  especially  prone  to  fermenta¬ 
tion,  with  the  production  and  absorption  of  irritating  organic  acids  and  toxic 
products.  Abundance  of  carbohydrate  also  usually  implies  a  deficiency  in 
mineral  salts  and  Vitamins. 

The  ordering  of  a  properly-balanced  diet,  with  a  full  recognition  of  the 
patient’s  idiosyncrasies,  is  one  of  the  fundamental  steps  in  the  treatment  of 
any  organic  disease. — W.  E.  Deeks,  Am.  Jl.  Trop.  Med.,  May, ’27, 111- 

Diabetics  may  eat  large  amounts  of  vegetables  and  fruit.  New  figures. — 
It.  D.  Lawrence  and  R.  A.  McCance,B.M.J.  ii/29,241. 

(i)  Proteins. 

Biuret  Reaction. 

This  reaction  is  one  of  several  general  reactions  for  proteins. 

To  obtain  good  results  with  the  test  in  the  recognition  of  Protein,  the  test 
solutions  of  Albumin,  Copper  Sulphate  and  Sodium  Hydrate  are  best  of  follow¬ 
ing  strengths  : — Albumin  in  Distilled  water  0-2%,  Sodium  Hydrate  1  Gm.  in  10 
Cc.,  and  Copper  Sulphate  5  Gm.  to  100  Cc.  water. 

It  is  used  to  recognise  Urea,  which,  heated  in  a  capillary  tube  until  the 
melted  Urea  is  distinctly  turbid  and  dissolved  on  cooling  in  water  with  a  few 
drops  of  Soda  Solution  added,  gives,  on  adding  a  drop  of  dilute  Copper  Sulphate 
Solution,  a  red  to  violet  colour,  which  turns  to  blue  on  further  addition. 

Amino-Acids.  Syn.  Amido-Acids. — The  hydrolysis  of  Proteins  gives  the 
amino-acids  glycocoll,  alanin,  leucin,  etc.  Fischer,  starting  with  glycocoll, 
synthesised  100  bodies  closely  allied  to  peptones,- — he  designated  them 
‘  polypeptides  ’ — the  work  gave  biology  a  clearer  insight  into  the  chemistry 
of  animal  and  plant  life. 

These  organic  acids  contain  the  Amino  (NH2)  group.  It  has  been  suggested 
that  all  proteins  are  derived  from  Aspartic  Aldehyde  by  condensation.  They 
are  both  basic  and  acidic,  e.g.,  the  following  : — 

Carbamic  Acid  NH2.COOH.  (Amino-formic  Acid.) 

Glycocoll  NH9.CHt.COOH.  (Amino-acetic  Acid.) 

Sarkosin  CHS.NB  CH*.COOH.  (Methyl-glycocoll.) 

Alanin  CH3NH9.CH.COOH.  (Amino-propionic  Acid.) 

Leucin  CHs.(CHs),.CH(NHs).COOH.  ( Amino-caproic  Acid.) 

Aspartic  Acid  HOOC.CH2.CH(NH.).COOH.  (Amino-succinic  Acid.) 

Glutarininic  Acid  HOOC.(CHa)iCH.NH*.COOH.  (Amino-glutaric  Acid.) 

Tyrosin  HO.C8H».CHt.CH(NH1).COOH.  (Hydroxyphenyl-amino-propionic 
Acid.) 

Taurin  NH3.CRs.CH2.SOaH.  ( Amino-ethaue-sulphonic  Acid.) 

Amino-Acid  fractions  of  the  protein  molecule  are  occasional  constituents 
of  the  excreta,  e.g. ,  leucin,  tyrosin,  cystin,  in  which  last  the  Sulphur  of  Proteins 
resides.  From  others  the  equally  familiar  excretory  products,  or  products 
of  putrefaction,  are  derived, — such  as  Indol  from  tryptophane,  cadaverin 
from  lysin,  and  putrescin  from  arginin. 

For  further  data  on  Amino- Acids,  see  Yol.  I.,  pp.  4-5. 

Estimation  of  Amino-Acids  in  the  Urine,  vide  Analytical  Memoranda. 

Quantitative  determination  of  most  amino-acids  conducted  by  titration 
with  Hydrochloric  Acid  with  the  amino-acid  dissolved  in  90-95%  Acetone, 
using  Naphthol-Pv.ed  as  indicator. — B.C.A.,  Sept.  *28,977. 

The  Amount  of  Protein  food  needed  for  the  actual  physiological 
want  of  the  body  is  not  more  than  half  that  ordinarily  consumed  by  the  average 
man.  A  diet  of  low  protein  value  is  generally  recommended  for  a  healthy  man 
and  for  those  suffering  from  arteriosclerosis.  Man  was  not  intended  to  be  the 
carnivorous  animal  he  has  become.  It  is  frequently  stated  also  that  one  should 
ceduce  carbohydrate  intake. 
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Excessive  protein  feeding  as  such  is  not  harmful  to  the  kidneys  s 
• — the  damage  done  to  them  being  due  to  lack  of  Vitamins  in  diet. — Work  at  . 
St.  Thos.  Hosp.,  P.J.  i. /26,293. 

Quality  of  Protein  in  Nutrition.  Importance  of  biological  values  of  pro¬ 
teins.  Pellagra  broke  out  among  Armenian  refugees  in  Port  Said  1916.  On 
improving  diet  it  stopped.  Meat  has  thrice  the  value  of  maize. — R.  H.  A. 
Plimmer,  L.  i./2i,947. 

Protein  metabolism  during  starvation  and  after  giving  Milk  protein.—- 
L.  i./i4,236. 

Edible  protein  and  fat  from  Glucose,  converted  sawdust  and  Ammonium  1 
Phosphate. — B.M.J.  i./22,115. 

Diets,  effects  of  various,  and  the  resistance  of  animals  to  certain! 
poisons. 

The  results  of  the  experiments  using  Acetonitrile  CH3CN  indicate  that 
there  are  factors  entering  into  the  composition  of  foods,  more  complicated  l 
than  its  Protein,  fat  and  carbo-hydrate  composition,  and  suggest  lines  of 
research  to  find  means  of  increasing  resistance  of  the  body  to  the  poisons  of  t 
disease.  Hygienic  Lab.,  Bulletin  No.  69,  June,  1910.- — LT.S.  Public  Health  and  1 
Marine  Hosp.  Service,  Washington,  1910,  v.  also  B.M.J.  ii./io,1270. 

Acetonitrile  as  a  test  for  thyroid  and  further  feeding  experiments. — P-J. 
i./i4,534,599. 


(ii  )  Fats.  This  group  comprises  the  glycerides  of  a  large  variety  of  fatty 
acids,  e.g.,  Oleic,  Palmitic,  Stearic,  etc.  Mention  may  also  be  made  of  Lecithin  1 
(q.v.  Vol.  II.),  which  is  an  important  constituent  of  eggs  and  various  animal 
tissues,  and  the  important  grou  p  of  substances  known  as  Sterols ,  one  of  which 
is  associated  with  Vitamin  D.  This  Sterol  is  not  apparently  svnt.hesised  in  the 
body  and  must  be  supplied  in  the  food.  The  type  of  fatty  acid  present  in  the 
ingested  fat  is  important ;  thus,  fats  such  as  Linseed  Oil,  containing  highly 
unsaturated  fatty  acids  have  greater  inhibitory  effect  on  gastric  secretion  than 
fats  like  Olive  Oil  which  contain  more  saturated  fatty  acids. 

Pats  formed  from  carbohydrates  contain  a  larger  proportion  of  Stearin  and 
Palmitm,  hence  the  firmness  of  the  fat  of  cattle  compared  with  that  of  omnivor¬ 
ous  animals.  In  carbohydrate  starvation  oxidation  of  fat  may  be  incomplete, 
and  intermediate  products,  p-Oxybutyric  Acid,  Diacetic  Acid,  and  Acetone, 
will  pass^  into  the  blood  and  urine.  Two  ounces  is  usually  considered  the 
average  daily  allowance  of  fat  for  an  adult.— S.  J.  Cowell,  L.  1/29,99$. 

(iii)  Carbohydrates.  (See  Bread  and  Flour  Control  posted). 

Importance  of  removing  Carbohydrate  matter  from  the  teeth.  Many 

01  gams  ms  in  the  mouth  ferment  Carbohydrates  producing  chiefly  Lactic  Acid. 
Monosaccharides^  are  the  most  readily  fermented.  Disaccharides  require 
first  inverted  to  Monosaccharides  by  an  enzyme  formed  by  certain 
of  the  mouth  organisms  before  Lactic  Acid  can  be  produced.  Starches  require 

bpfnrpbfprmZf+ai°U_ firs^,stage  brought  about  by  ptyalin  or  organisms 
before  fermentation  to  an  acid  can  occur.  1  mol.  C«K,,(}„  ('ehicosel  nr o duces 

Hmo^ive«Ctl1Cm  H d ’  1  imn  of+the Disa1ccharide  Cane  Sugar  +  1  mol. 

Td/Si r  h ri *  nn ri V n  h  Pextr°se  and  Lsevulose,  with  ultimate  formation  of 

DextrirS+P  TT1  *0®  1M1,^acchari1cle  . *)n( Starch)  +  H 20  gives  C6H 10O 6 

tv  \vP 3 \  Maltose,  which  Maltose  is  converted,  into  2  mols* 

^lte^ofSto^enamM^ndeq^f^v^C^C  ^c-id  +  Jhe  Lactic  Acicl  dissolves  the  lime 
salts  of  the  enamel  and  a  cavity  is  originated  at  the  point  of  action. 

(iv)  Mineral  Salts. 

whilst1  tlm  allmlin rfhP  wmfpi f  hemoglobin  and  Iodine  into  Thyroxin, 
osmotic  pressure  in  the  hnd  and  Phosphorus  control  a  constant 

is  as 

thereby  produced.— £  J.  Co wd  1L .'i Soq?0118 ’  symptoms  of  disease  being 

In1^ rinar^an^re’naf^is eases f  results  in  arrest  of  the  disease, 

excluded .Iy Pr efer ence  f or  Mq  cm ea a n d+  ^ ds  coptaiuing  lime  are  to  be 
For  Diabetic  Foods? see  VoL  F  ^.  591. 6S  t0  be  glven  ln  treatment  of  oxaluria. 

Queer  foods  and ‘faddists.’ — J1  Trnn  m«i  . 

Seaweeds,  etc.,L.  L/05,1524.  irop  Mcd-’  Apl*  2/2 3*113.  See  also  Agar 
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CALORIE  VALUES  OF  FOODS. 

The  following  figures  (Calories)  are  usually  given  as  the  true  worth  to  the 
body  of  the  different  nutritive  constituents  as  sources  of  potential  energy: 
Protein  4.  Carbohydrates  4,  Fat  9  Calories.  Proteins  and  carbohydrates  seem 
to  be  oxidized  quickly  in  the  tissues,  fats  more  slowly.  Therefore,  if  a  rapid 
mtput  of  energy  is  required,  the  first  group  will  be  more  serviceable,  whereas 
i  slow  production  over  a  long  time  will  be  equally  well  met  by  fat. 

Method  o!  Applying  the  Calorie  Standard.  Multiply  the 

>ercentage  of  protein  or  carbohydrate  (or  both),  that  the  food  contains  by  4-1 
ind  the  percentage  of  fat  by  9-3  to  obtain  the  total  Calories  yielded  by  100 
parts  of  the  food  in  question. 

Standard  Nutritive  Requirements.  A  healthy  man  of  150  lbs-  requires 
Eood  equivalent  to  3,000  calories  e.y.,  the  following:  Protein  120  grammes, 
Carbohydrates  500  grammes,  Fat  50  grammes-  Such  a  standard  may  be 
regarded  as  suitable  for  a  man  of  average  build  and  weight,  doing  a  moderate 
amount  of  muscular  work  :  if  a  greater  intake  of  energy  is  demanded  it  should 
be  met  by  increasing  the  amount  of  fat  consumed.  A  calorie  ( i.e .,  a  Kilo 
calorie)  is  the  amount  of  heat  necessary  to  raise  a  litre  of  water  1°  C.  or  a  lb. 
of  water  4°  F.  The  amount  of  food  consumed  varies  in  caloric  value  from 
1,800  to  8,000  units. — W.  E.  Deeks,  Am.  Jl.  Trop.  Med.,  May,  ’27. 

The  lack  of  fat  is  a  serious  matter  when  preserved  meat  is  used.  The 
proportion  of  fat  to  meat  in  fresh  meat  is  about  1  to  4,  but  in  corned  beef  this 
is  reduced  to  1  to  10.  A  good  form  of  fat  ration  is  cheese,  but  lard  or  suet  are 
also  suitable. 

The  criteria  of  an  efficient  diet. — Sir  F.  Gowland  Hopkins,  Pr.,  Mar.,  ’26,214. 


Calorie  Values  in  Army  Rations.  The  recruit  who  is  a  growing  lad 
requires  more  food  than  the  trained  adult  soldier  and  during  the  war  it  was 
recommended  that  young  recruits  should  receive  food  representing  an  extra 
200  calories  per  day  over  the  ordinary  ration,  receiving  a  diet  representing 
not  less  than  3,750  calories  per  day.  The  present  Army  peace  ration  is 
3,600  calories,  while  for  an  army  in  the  field  a  diet  containing  4,000  calories 
is  needed,  and  for  men  on  lines  of  communication  3,350  is  sufficient.  Lemon 
juice  made  from  fresh  lemons  now  substituted  for  lime  juice  in  our  Army. — 
Sir  W.  Beveridge,  Pr.,  Mar.,  ’26,181-6. 


Calorie  Values  (Kilo  calories) 

Milk  0-70. 

Potatoes  0-98. 

Lean  Beef  0-98. 

Eggs  1-59. 

Cheese  2-4- 

Fine  Wheat  Bread  2-74. 
Wholemeal  Bread  2-78. 

—Hutchison’s 
Apples,  fresh  0-53 
Bananas,  without  skin  0-80 
Cabbage 
Cauliflower 
Carrots  r  0-20 

Onions  I 

Turnips  J 

Chicken  1-40. 


of  a  few  common  foods. 

Coarse  White  Bread  3'03. 

Fat  Beef  3-27. 

Peas  3-31. 

Lentil  Flour  3-55. 

Fat  Mutton  4-03. 

Butter  8-60. 

Bacon  8-86. 

Food  and  Principles  of  Dietetics. 
Cream  2-07. 

Dates,  dried  3-30 
Fish  1-10 
Grapes  0-66 
Margarine  7-50 
ltabbit  2-9 
Bice,  boiled  0-93. 

Tomatoes  0-17. 

— U.C.H.,1926. 


The  above  Calorie  Values  are  calculated  from  the  percentage  composition 
and  represent  the  kilo  calories  yielded  by  complete  combustion  of  1  Gm.  of  each 
ood. 

One  pound  of  Raisins  contains  1,635  food  units  of  energy,  the  same  as 
three  dozen  Eggs.  One  pound  of  Beans  contain  less  than  half  as  much 
food  value,  one  pound  of  Peas  less  than  one  third,  one  pound  of  Potatoes 
and  one  pound  of  Milk  together  fall  925  point®  short.  Even  one  pound 
of  Beef  fails  to  equal  it  by  1,055  food  units. — '  A  Patriot,’  P.J.  i./i5,825,886. 
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Horlick’s  Malted  Milk  Lunch  Tablets.  Total  large  calorie  value  of 
a  bottle  probably  about  450.  The  following  figures  were  obtained,  but  they 
do  not  include  all : — 

Protein  from  total  Nitrogen 
Pat  . .  ..  ..  .  • 

Reducing  Sugars . 

(Abstd.,  B.M.J,  1. /i 6,345). 


. .  15-4  Gm. 

X 

4-1  = 

63-1 

7-8  Gm. 

X 

9-3  =* 

72-5 

. .  59-7  Gm. 

X 

4-1  =  244-8 

330-4 

Calorie  Values  of  some  proprietary  food  preparations.  See  B.M.J. 
l./io,1239. 

Yeast  Extracts  as  Food. 

Yeast  Extracts,  providing  they  are  correctly  labelled,  may  be 
quite  good  and  wholesome  in  their  way.  They  are  practically  identical  in  com¬ 
position  with  Meat  Extracts  and  similar  in  taste.  Their  presence  in  Meat  Ex¬ 
tracts  can  sometimes  be  determined  microscopically  by  observing  yeast  cells. 
Diluted  Pehling’s  Solution  on  being  brought  to  the  boil  after  adding  a  quantity 
of  the  Aqueous  Solution  of  the  extract  to  be  examined  shows  a  bulky  curdled  I 
precipitate  of  greenish  grey  colour  if  yeast  extract  be  present. 

Nucleic  Acid  of  Yeast  compared  in  its  chemistry  with  Thymus-Nucleic 
Acid.  The  resemblance  between  Nucleic  Acids  and  Phosphatides. — Abst. 
Ann. Rep. Chem.Soc. 1919  (Yol.  XV.)  p.  157. 


ACCESSORY  FOOD  FACTORS. 

VITAMINS. 

Much  work  has  been  done  on  the  Accessory  Food  Factors  since 
we  issued  the  last  edition  of  Vol.  II.,  and  we  outline  in  the  following 
pages  the  extent  of  investigations  by  leading  authorities,  with  their 
conclusions  up  to  date.  Whilst  not  wishing  to  minimise  the  im¬ 
portance  of  the  subject,  we  are  inclined  to  think  that  a  certain 
amount  of  the  early  V  itamin  work  must  have  been  completely 
erroneous,  and  that  a  great  deal  that  is  now  accepted  as  fact  will 
h  ave  to  be  revised  in  the  light  of  subsequent  knowledge.  A  selec¬ 
tion  of  1  general  ’  information  relative  to  the  matter  is  given, 
followed  by  an  alphabetical  classification  of  the  Vitamins  from 
A  to  E.  The  production  of  \  itamin  ‘  D  ’  by  the  irradiation 
of  Ergosterol  is  dealt  with  on  p.  104,  and  forms  one  of  the  most 
important  additions  to  this  chapter. 

Vol.  I.,  p.  592,  should  also  be  consulted. 


Clark,  P.J.ii./28;518) 


Vitamins  in  General. 

The  current  classification  of  Vitamins  (Prof  4  J 
may  be  given  thus  : — 

Fat- Soluble  : 

A.  Anti-infective. 

D.  Anti-rachitic. 

E-  Reproductive. 

Water-Soluble  : 

Bj  Anti-neuritic. 

B. .  Anti-pellagra. 

C.  Anti-scorbutic. 

by^ela^ed^ttontiorftnVi^/^ff115  withe-pastcan  never  be  entirely  repaired 
ing  fooS  mav  a  dT  f°r  V'tamia\but  the  use  of  Vitamin-eontain- 

Pu,  Mar., ^232-24^  t  damage  from  Retting  worse— R.H.A.  Plimmer, 

Food  and  the  Public  Health.  The  diet  of  the  poor — white  bread  marcrarinp 

sumc/entlk’toheensui'i 

or  resistance  Vi  a*et?J?ate  output  of  labour 

Mar.r^fe'ilS  attacks  of  hfness.- W.  J.  Howarth,  Pr„ 
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This  country  spends  £500,000,000  ca  year  on  imported 
Food.  These  products  may  he  deficient  in  vital  principles. 

— W.  E.  Elliott,  B.M.J.  iL/23,199.  We  believe  then  are. 

The  Danish  peasants’  diet  of  50  years  ago,  mainly  consisting  of  dairy 
produce  and  vegetables  was  the  most  healthy  and  by  far  the  cheapest.— 
M.  Hindhede,  Pr.,  Mar.,  *26,260. 

Diet  in  Public  Schools.  Allowance  of  butter  should  not  be  less  than  l£  oz. 
per  day  and  of  milk  f  pint,  with  fresh  fruit  daily  and  stone-ground  flour  (80  %) 
made  compulsory. — -L.  R.  Lempriere,  Pr.,  Mar.,  ’26,204. 

Diet  of  whole  wheat,  milk,  sprouted  legumes,  far  surpasses  one  of  white 
bread,  tea,  sugar,  and  margarine. — It.  McCarrison,  B.M.J.  ii./26,730. 

Bone  Marrow  changes.  Effect  of  deficiencies  of  Vitamins- — G.  M.  Findlay, 
B.M..T.,  i ,/s 5, 359. 

Following  a  diet  deficient  in  Vitaminsor  Phosphorus,  the  blood  of  rats  shows 
a  distinct  reduction  in  bactericidal  activity  to  Staphylococcus  aureus. — G.  M. 
Findlay  and  I.  Maclean,  Jl.  Biol.  Chem.,  XIX.,  p.  63  ;  C.  &  D.  i./25,453. 

While  in  Greenland,  where  the  natives  subsist  exclusively  on  fish  and  meat, 
scurvy  and  rickets  are  unknown,  in  Labrador,  where  civilisation  has  trained 
the  natives  to  buy  cereals  and  dried  and  canned  provisions,  both  diseases  are 
universal.  Possibly  fish  and  fish-eating  animals  contain  much  Vitamin  ‘  C,’ 
as  well  as  ‘  A,’  in  their  tissues,  derived  from  marine  vegetation. — L.  i./27,1358. 
For  a  recent  R6sum6  on  Vitamins,  see  It.  It.  Bennett,  P.J.  ii./28,79,  et  seq. 
Man  and  most  other  animals  cannot  synthesize  Vitamins — -they  must  be 
taken  from  food,  either  animal  or  vegetable.  Lack  of  them  means  lack  of 
stability  of  the  nervous  system,  resulting  in  irritability,  excitement,  fear,  anger, 
and  other  mental  disturbances. — W.  E.  Deeks,  Am.  Jl.  Trop.  Med.,  May,  ’2 7. 

International  Standards  of  Vitamins  ‘  B,’  ‘  C,’  and  ‘  E  ’  are  needed.— K.  H. 
Coward,  P.J.  ii./2S,575. 

WaterCress. — Remarkably  rich  in  Vitamin  (A’;  0-1  Gm.  of  green 

leaf  promotes  normal  growth  in  rat.  Also  contains  small  amount  of  Vitamin 
‘  D.’  Growth-promoting  properties  stronger  in  spring  and  summer.  Very 
rich  in  Vitamin  ‘  C  ’ ;  1  Gm.  daily  protects  guinea-pigs  for  70  days.— E.  Id. 
Coward  and  P.  Eggleton,  L.  i. /28,9s.  (We  incline  to  the  view — by  instinct 
— that  the  early  spring  growth  is  far  richer  than  the  later.) 

VITAMIN  “  A  ” 

Reactions  of  Vitamin  “  A  ’  {Qualitative). 

Arsenic  Chloride  Test  ( Rosenheim  and  Drummond)  for  Detection  of 
Vitamins  in  Oils. 

Add  a  drop  of  the  oil  to  Arsenic  Chloride  1  Cc.,  shake  gently.  A  blue  colour 
will  appear  in  the  Arsenic  Chloride  if  Vitamins  are  present.  The  colour  is 
not  permanent. 

We  have  tried  numerous  oils  with  the  method  : — 


Egg  Oil. 

Castor  Oil. 
Sesame  Oil. 
Soya  Bean  Oil. 


Almond  Oil. 
Linseed  Oil. 
Cod  Liver  Oil. 
Olive  Oil. 


but  a  positive  result  was  only  obtained  with  Cod  Liver  Oil. 

Antimony  Trichloride  (SbCl3)  20%  in  Chloroform  gives  a  colour 
not  quite  so  definite  as  the  Arsenic  Chloride  colour,  but  the  reaction  is  possibly 
more  sensitive.  2  Cc.  of  the  solution  is  added  to  a  solution  of  the  Oil  in  Chloro  - 
form. 

Cod  Liver  Oil  exposed  to  the  air  for  a  few  hours  does  not  respond  well  with  . 
Arsenic  Chloride,  due  no  doubt  to  oxidation. 

Arsenic  Chloride,  Methyl  Sulphate,  Trichloracetic  Acid,  Acetyl  and  Benzoyl 
Chloride, give  a  blue  colour  with  substances  containing  Vitamin  ‘  A.’  Reaction 
is  very  sensitive  and  persists  sufficiently  long  to  enable  a  colorimetric  compari¬ 
son  with  a  suitable  standard.  A  definite  parallelism  between  intensity  of 
colour  and  growth-promoting  property  of  a  number  of  oils  and  fats  was 
observed.  Irradiated  active  Cholesterol  did  not  react  with  Arsenic  Chloride. 
— O.  Rosenheim  and  J.  C.  Drummond,  Biochem.  Jl., ’25,19,  p.  753 ;  J.C.S., 
Ai./25,1515. 

Rosenheim’s  Test  thought  specific. — L.  ii./26,806. 
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The  colour  intensity  (blue)  in  using  the  above  methods  is  measured  against 
standard  glasses  in  a  Lovibond  Tintometer.  The  method  drawn  up  in  1925 
by  Prof.  Poulsson  for  the  biological  assay  of  Vitamin  ‘  A  ’  is  defective  in  that 
no  provision  was  made  for  an  adequate  supply  of  Vitamin  D  to  the  animals 
during  the  period  of  the  test ;  the  method  chosen  by  the  investigators  included 
the  administration  of  excess  of  anti-rachitic  Vitamin  during  the  latter  part 
or  the  whole  of  the  pre-observation  period.  The  Vitamin  ‘  A  ’  values  of  the 
seven  oils  as  determined  by  the  workers  using  the  biological  test  came  out  in 
roughly  the  same  order.  The  colorimetric  method  affords  information  con¬ 
sistent  with  that  derived  from  the  biological  tests,  but  tests  should  be  made 
with  other  substances  containing  Vitamin  ‘  A,’  e.g.,  butter  and  palm  oil,  before 
concluding  it  is  generally  valid. — L.  i./ 2 8,148. 

Vitamin  s  A  ’  does  not  appear  to  be  identical  with  Chlorophyll  A  or  B, 
Carotin  or  Xanthophyll,  but  these  should  be  removed  from  foodstuffs  and 
natural  products  by  shaking  a  Petroleum  Ether  solution  with  Norite  10  Gm. 
to  100  Gm.  of  butter,  fat,  etc. 

While  Vitamin  ‘  D  ’  does  not  qualitatively  interfere  with  the  colours  for 
A,’  Olive  Oil  and  Oleic  Acid  appear  to  inhibit. 

An  Acetone-Ether  extract  of  early  spring  spinach  is  a  highly  potent 
source  of  Vitamin  ‘  A,’  measured  either  by  feeding  or  by  colour  tests.  Cod 
Liver  Oils  subjected  to  irradiation  and  aeration  failed  to  respond  to  tests  for 
Vitamin  ‘  A.’ — S.  G.  Willimott  and  E.  Wokes,  L.  iL/27,8  ;  143,305. 

Search  for  colour  reactions  of  Vitamin  ‘  A.’  The  Antimony  Trichloride 
colour  test  is  unaffected  by  moisture,  and  hence  special  precautions  are  nor 
needed. — H.  T.  Cocking  and  E.  A.  Price,  P-J.  ii./*6,175  ;  C.D.  ii.,/26,246  ;  See 
also  J.  R.  Walmsley,  P.  J.  i./a6,73  • 

Detection  and  estimation  of  Vitamins  ‘  A  ’  &  ‘  D  ’  in  Cod  Liver  Oil  and 
various  food  products. — F.  Wokes  and  S.  G.  Willimott,  P.J.  ii. /s 5,718  :  ii  /2  6, 
473,495,521,571;  i./27,752. 

Comparative  experiments  showed  that  there  is  no  agreement  between  the 
Antimony  Trichloride  test  (Carr  and  Price,  B.C.A.,  526,A870)  and  feeding  tests 
with  young  rats-  Whale  Oil  gives  the  colour  reactions,  but  does  not  prevent 
avitamosis  with  rats  on  Vitamin  e  A  ’  deficient  diet-  Doubt  is  expressed 
whether  the  colour  is  due  to  Vitamin  ‘  A.’ — B.C.A.,  *28,A9*25. 

Some  hold,  however,  that  the  Antimony  Test  nans  noarly 
parallel  with  the  Biological  Test  for  Vitamins-  The  matter 
is  being  investigated,  and  it  is  probable  that  either  this  or  the  Arsenic  Test 
may  do  away  with  the  Biological  Test. — K.  Coward,  P.J. 
ii./28,575. 

(optional)  cannot  be  regarded  as  satisfactory  and  occupies 
-  j  weeks.  It  is  based  on  the  estimation  of  the  minimum  a.mnvmt.  nf  nil 
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gastric  secretion  of  the  stomach  inactive,  the  following  formula  is  recommended: 
Milk  24  ounces  (710  Cc.),  Water  12  ounces  (355  Cc.),  Sucrose  \  ounce  (15  Gin.), 
Lemon  Juice  21  Cc.  This  is  well  tolerated  by  infants.  To  secure  adequate 
anti-rachitic  elements  in  infants’  diet  the  addition  of  one  egg  yolk  to  a  quart 
of  milk  is  of  decided  value.  The  egg  yolk  added  to  milk  acidified  by  lemon 
juice  ensures  a  food  rich  in  Vitamins  A  and  C,  which  is  easily  assimilated  by 
delicate  children. — A.  E.  Hess  and  M.  J.  Matzner,  J.A.M.A.,  May  17/24,  per 
B.M.J.  ii./24,118. 

The  production  of  Vitamin  A  in  plants,  though  dependent  on  light,  is  in¬ 
dependent  of  Carbon  Dioxide,  Oxygen  and  Chlorophyll.  In  the  animal,  its 
physiological  function  appears  to  be  related  to  the  metabolism  of  fats,  Calcium 
and  Phosphorus. — Med.  Res.  Counc.  Report  on  Vitamins. — B.M.J.  i./24,332. 

According  to  Drummond  and  others  the  Vitamin- active  material  in  Ccd 
Liver  Oil  is  represented  by  not  more  than  10%,  and  probably  a  good  deal 
less,  of  the  unsaponifiable  fraction  from  the  active  oil.  The  amount  of  active 
substance  needed  to  enable  a  young  rat  of  100  Gin.  weight  to  grow  is  perhaps 
2/1,000,000  Gm.  per  diem. — P.J.  i./a6,292. 

1/200  milligramme  of  active  fraction  from  Vitamin  ‘  A  ’  maintains  a  rat 
in  health. — J.  C.  Drummond,  L.  i.,/2 6,272. 

Vitamin  ‘  A  ’  as  an  Anti-infective  Agent. 

Experience  in  nutritional  work  suggests  that  Vitamin  ‘  A  ’  is  more  directly 
related  to  resistance  to  infection  than  any  other  food  factor,  and  although 
the  specificity  of  this  Vitamin  and  infection  is  not  settled  the  evidence  obtained 
is  in  its  favour.  Vitamin  *  A  ’  plays  an  important  part  in  conferring  resistance 
to  many  types  of  infection — puerperal  septicaemias  and  acute  rheumatism 
may  be  related  to  Vitamin  ‘  A  ’  deficiency.  Although  Vitamin  ‘  D  ’  controls 
the  calcification  of  bones  and  teeth  it  has  no  direct  power  to  promote  resistance 
to  infection  and  if  a  substitute  for  Cod  Liver  Oil  is  given  it  ought  to  be  at 
least  as  powerful  as  this  oil  in  content  of  both  Vitamins  ‘  A  ’  and  ‘  D.’ — H.  N. 
Green  and  E.  Mellanby,  B.M.J.  ii./28,695. 

In  the  absence  of  Vitamin  ‘  A  ’  the  epithelial  linings  of  all  parts  of  the  body 
show  degeneration,  and  become  an  easy  prey  to  invading  organisms.  A  trace 
of  Hydroquinone  renders  it  relatively  stable. — K.  H.  Coward,  P.J.  ii./28,572. 

Stability. 

Pasteurisation  (heating  to  145  or  150°  F.  for  £  hour)  has  practically  no 
effect  on  Vitamins  A  and  B,  which  have  relatively  high  resistance  to  heat. — 
J.  M.  Hamill,  Ministry  of  Health  Report,  L.  ii./23,339. 

While  the  Vitamin  in  butter  is  not  diminished  by  exposure  to  120°  C.  for  4 
hours,  it  is  in  the  same  period  greatly  diminished,  and  in  12  hours  completely 
destroyed,  if  the  butter  is  thoroughly  aerated  during  the  heating,  i-e.  one  must 
conclude  that,  though  fairly  resistant  to  heat,  this  Vitamin  is  readily  destroyed 
by  oxidation. — B.M.J.  i./2i,237  ;  i./22,236.  Heating  at  120°  C.  and  32  hours 
aeration  destroys  it. — E.  Mellanby,  B.M.J.  i. /24,89s. 

Ozone,  even  in  the  dark,  destroys  Vitamin  ‘A.’ — S.  S.  Zilva,  B.M.J.  i . / 2 5 , 
1110. 

Exposure  of  Cod  Liver  Oil  to  any  source  of  white  light  of  sufficient  intensity 
results  in  ‘  dclumination  ’ — disappearance  of  normal  golden  fluorescence— and 
destruction  of  Vitamin  ‘  A.’  Kept  for  some  months  in  dark  it  regains  much 
of  its  fluorescence  but  Vitamin  ‘  A  ’  is  permanently  destroyed. — P.  R.  Peacock, 
L.  ii./26,329. 

Experiments  with  rats  indicate  some  connection  between  deficiency  in 
Vitamin  ‘  A  ’  and  formation  of  phospliatic  calculi. — Prof.  E.  C.  van  Leersum, 
B.M.A.  1927,  per  B.M.J.  ii./27,874. 

Gastric  lesions  occurred  in  rats  fed  on  synthetic  diets  in  which  the  only 
deficiency  was  want  of  Vitamin  A. — Pappenheimer  and  Larimore,  quoted  by 
McCarrison,  B.M.J.  L/25,359. 

Relative  content  of  Vitamins  ‘A  ’  and  e  D  ’  in  Cod  Liver 

OH.  The  ash  content  of  bones  of  nearly  200  rats  showed  that  the  Vitamin 
A  ’  content  in  Cod  Liver  Oil  bears  no  necessary  relationship  to  that  of  Vita¬ 
min  ‘  D.’  The  medicinal  worth  of  Cod  Liver  Oil  depends  more  on  its  anti¬ 
rachitic  value  than  upon  its  Vitamin-A  content.  If  the  amount  of  one  of 
these  Vitamins  in  a  particular  oil  bears  no  relationship  to  the  other,  the  bio¬ 
logical  method  of  testing  in  the  U.S.P.,  which  aims  at  the  assay  only  of  Vita¬ 
min  ‘  A,’  is  open  to  criticism. — J.  L.  L.  Clare  and  K.  M.  Soames,  L.  i./28,150. 

The  sexual  condition  of  the  cod  during  spawning  does  not  influence  the 
Vitamin  ‘  A  ’  content  of  the  oil. — E.  Poulsson,  L.  ii./2 8,479. 
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jfcAdvita.  (T.M.  478190).  A  concentration  of  Vitamins  ‘A’  anti  ‘  D  ’  of 
potency  50  times  the  minimum  for  Cod  Liver  Oil  U.S. 
s^Essogen.  (T.M.  477726).  A  preparation  of  similar  type  10  times  the  U.S. 
Cod  Liver  Oil  strength. 

VITAMIN  “  B  ” 

Stability  of  Vitamin  e  B.’  Jansen  found  that '  paddy  ’  of  over  100 
years  old,  kept  in  storehouses  in  Java,  was  still  almost  as  rich  in  anti-beri-beri 
vitamin  as  fresh  rice. — Trans.  Hoy.  Soc.  Trop.  Med.,  Vol.  17,  Ho.  4,  p.  237. 

Extreme  heat  and  undue  alkalinity  are  unfavourable  to  its  preservation, 
and  on  both  sides  of  neutrality  the  rate  of  destruction  by  heating  was  a  func¬ 
tion  of  the  pH  of  the  medium  in  which  it  was  dissolved. — Jl.  A.M.A.  i./27,407. 

Vitamin  ‘  B  ’  content  of  seeds  may  diminish  somewhat  with  lapse  of  time, 
but  diminution  is  not  great.  Seeds  which  have  lost  power  of  germination 
have  not  necessarily  lost  Vitamin  ‘  B  ’  content.  Experiments  with  38-year 
old  lentils  and  peas. — B.M.J.E.  L/24,24. 

The  antineuritic  food  factor  is  completely  destroyed  by  exposing  a  layer, 
2—3  mm.  deep,  of  aqueous  yeast  extract  for  a  few  hours  to  radiation  froiri 
a  quartz-mercury  lamp. — J.C.S.,  Ai./25,751. 

Marmite  8%  corresponds  to  4%  of  Dried  Yeast,  as  tested  in  pigeons. — per 
C.D.  ii./27,3$7. 

Bread,  nutritive  value  of,  in  reference  to  Vitamin  content. 

— see  Bread  Chapter. 

The  Dual  Nature  of  Vitamin  s  B.’  Two  factors  are  concerned, 
ope  the  anti- paralysis,  and  the  other  independent  of  this  and  concerned  with 
digestive  processes.  The  separation  is  effected  bv  extracting  rice  polishings 
with  4  times  their  weight  of  Acetic  Acid  (1%)  for  8  hours  at  40°  C.  After 
filtering  and  evaporating  in  vacuo  to  a  1  in  1  extract,  this  .is  treated  with  Lead 
Acetate.  The  Lead  is  removed  from  the  filtrate  by  precipitation  with  Sul¬ 
phuretted  Hydrogen,  and  the  liquor  evaporated  in  vacuo.  The  filtrate  causes 
polyneuritis,  but  the  precipitate  portion,  while  ensuring  maintenance  of  health 
and  growth,  wiL  not  prevent  polyneuritis.  On  the  other  ha/nd.  it,  relieves. 


— B.M.J.  i. I26, 239. 
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Taking  Dried  Yeast  as  100,  the  relative  Vitamin  ‘B’  content  of  various 
cereals  is  as  follows  :  Wheat  Germ  68,  Bran  12 — 13,  Middlings  12 — 13,  Whole 
Wheat  8 — 10,  Rye,  Millet,  Dari,  Maize,  Barley  7 — 9,  Buckwheat  5 — 6,  Oat¬ 
meal  4,  White  Rice  and  White  Flour  nil. — C.D.  ii./27,8tl. 

Fresh  lemon  rind  contains  appreciable  amounts  of  ‘  B.’ — S.  G.  Willimott, 
Biochem.  Jl.,  No.  1,  ’26,31. 

Function  of  the  Lymphocyte  and  of  Lymphoid  Tissue  in  Nutrition. 
When  a  rat  is  kept  on  a  diet  free  from  Vitamins  the  animal  dies.  Tnere  is 
a  profound  atrophy  of  lymphoid  tissue — obvious  to  the  naked  eye.  _  The 
lymphocyte  has  an  important  and  specific  function  in  maintaining  nutrition. 
The  disturbances  in  nutrition  which  follow  the  withholding  of  Vitamin  B  are 
secondary  to  a  specific  lesion  which  leads  to  an  interference  of  the  functional 
activity  of  the  lymphoid  tissues.  Absence  of  the  Fat  Soluble  A  Vitamin 
does  not  lead  to  atrophy  of  lymphoid  tissue  and  there  is  no  lymphopsenia. 
Vitamin  B  is  necessary  for  life,  not  because  it  is  necessary  for  all.  the.  cells  of 
the  animal,  but  because  it  is  needed  for  normality  of  lymphoid  tissue. — 
W.  Cramer  and  Co-workers,  L.  ii./2i,1202. 

Vitamin  B  and  appetite.  Palm-kernel  Oil  heated  4  hours  at  160°  C-  and 
subsequently  treated  with  super-heated  steam  at  230°  C.  is  quite  free  from  Fat 
Soluble  A  Vitamin,  used  as  a  source  of  fat  in  rat  experiments.  The  animals 
were  first  fed  on  a  basal  ration  containing  Vitamins  A  and  B  in  the  form  of 
Cod  Liver  Oil  and  Marmite  respectively.  Results  showed  the  Vitamin  B 
acts  by  facilitating  the  efficient  carrying  out  of  the  functions  of  the  intestinal 
canal. — S.  Wright,  L.  ii./2i,1208. 

Mode  of  action  of  Vitamin  B.  The  digestive  tract  is  the  key  to  the  pro¬ 
blem.  The  functional  integrity  of  the  digestive  tract  is  dependent  on  presence 
of  substances  with  specific  drug-like  actions.  One  group  (Water  Soluble 
Vitamin  B)  has  a  specific  effect  on  lymphoid  tissue.  The  other  (Fat  Soluble 
Vitamin  A)  has  a  stimulating  effect  on  the  intestinal  mucous  membrane  and 
directly,  or  indirectly,  on  the  formation  of  blood  platelets. — W .  Cramer, 
L.  i,/23,1046.  See  also  Vol.  I.,  page  595. 

Cp}  Metatone  (T.M.  490271).  A  general  tonic  and  is  stated  to  contain  in  each 
fluid  ounce  Vitamin  ‘  B  ’  Extract  10  grains,  Nucleimie  Acid  2  grains,  Calcium 
ana  Potassium  Glycerophosphate  of  each  4  grains,  Sodium  Glycerophosphate 
2  grains,  Manganese  Glycerophosphate  %  grain,  Strychnine  Glycerophosphate 
8/200  grain.  Dose. — -1—4  drachms- 

For  a  further  consideration  of  Vitamins  in  relation  to  Beri-Beri — 
especially  with  regard  to  the  earlier  work — see  Beri-Beri,  Vol.  II. 


VITAMIN  “  C  ” 

Destruction  of  Vitamin  C  hy  heat. 

A  greater  destruction  of  Vitamin  C,  present  in  fresh  milk, 
occurs  when  heated  to  60°  C.  for  J  hour  than  when  hosted 
for  a  minute.  Vitamins  are  destroyed  much  ipore  easily  in  alkaline  than 
in  acid  fluid — it  need  be  only  feebly  acid.  Prolonged  boiling,  as  in  making 
stews,  destroys  nearly  the  whole  of  Vitamin  C  in  vegetables.  Zilva  found 
that  this  Vitamin  was  completely  destroyed  by  boiling  one  hour  in  presence 
of  Oxygen,  but  no  destruction  occurred  when  it  was  boiled  two  hours  in  an 
atmosphere  of  Carbon  Dioxide. 

Lime  Juice  has  only  a  quarter  the  Vitamin  C  content  of  Lemon  Juice.  . 
The  simplest  way  of  transporting  Vitamin  C  is  by  use  of  Dried  Peas.  They 
contain  little  Vitamin  when  dry,  but  produce  large  quantities  when  allowed 
to  germinate.  Germinating  seeds  contain  large  amounts  of  ‘  B  ’  and  *  C.’ 

Pasteurisation  of  Milk  at  145°  F.  for  30  minutes  weakens  Vitamin  C. — J.  M. 
Hamill,  Ministry  of  Health,  L.  ii./23,339. 

Vitamin  ‘  C  ’  content  of  cow’s  milk  diminished  by  Pasteurization.  Half  an 
hour  at  63°  C.  is  worse  than  quarter  of  an  hour  at  85°  C.  A  rapid  heating  of 
Pasteurized  milk  to  boiling  point  does  not  impair  it  any  more. — per  Jl.  A.M.A. 
ih/25,2002. 

In  Dried  Milk  there  is  a  risk  of  losing  the  '  01  factor.  — B.M.J.  i./2o,580. 
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Aeration  (bubbling  air  through)  of  an  antiscorbutic  solution  (Lemon  Juice 
deprived  of  acids)  inactivated  it.  Boiling  an  active  solution  2  hours  in  an 
atmosphere  of  CO?,  on  the  other  hand,  caused  no  diminution,  but  boiling  1 
hour  with  aeration  caused  almost  complete  loss.  The  fat  soluble  factor  be¬ 
haves  similarly.  The  antineurotic  factor  is  more  stable  towards  oxidation, 
e.g.  ozone. — S.  S.  Zilva,  L.  i./2i,478.  See  also  A.  F.  Ness,  ibid  938. 

Lemon  juice  can  be  decitrated,  concentrated  and  kept  in  vacuo  for  6  months 
without  loss  of  Vitamin  C. — B.M.J.  i./24,720.  It  is  present  in  Cort.  Limonis. 
It  can  be  concentrated  to  0-03  %  of  lemon  juice.  The  molecule  is  not  larger  than 
that  of  a  hexose.- — Prof.  Drummond. 

Experimental  scurvy.  Comparative  value  of  South  African  foodstuffs. 

Vitamin  content  of  diet  for  native  workers  on  the  Rand  mines  to  be  kept 
high.  Vitamin  C  to  be  supplied  by  oranges,  pineapples  and  naartjes  in  season. 
Vegetable  rations  not  to  be  given  after  too  long  cooking. — E.  Marion  Delf, 
L.  i./22,576. 

Scurvy  is  not  simply  due  to  lack  of  fresh  food,  as  Prof.  Mouriquand  holds. 
It  can  be  prevented  or  cured  by  the  juice  of  Citrus  fruit  which  has  been  pre¬ 
served  for  more  than  a  year. — B.M.J.  i./23,195. 

Ferrier  Deep  beer,  in  South  Africa,  which  is  fermented  for  onlv  2-3  hours, 
contains  as  much  Vitamin  C  as  fresh  English  dairy  milk. — E.  M.  Delf,  T.D.B., 
Vol.  19.,  1922,764. 

Potatoes,  antiscorbutic  properties  of.  Experiments  with  guinea-pigs  showed 
that  fresh,  raw,  peeled  potatoes  were  equal  to  cabbage  and  dandelion  in  anti¬ 
scorbutic  value.  Pounded  potatoes  or  extracted  juice  no  use. — Bezssonof, 
per  Jl.  Trop.  Med.,  Oct.  16/22,332. 

Lister  Institute  has  devised  a  method  of  keeping  the  antiscorbutic  factor 
for  5  months. — P.J.  L/25,77. 

The  antiscorbutic  Vitamin  of  Orange  Juice,  desiccated  without  heat,  found 
to  be  soluble  in  80  to  95%  Ethyl  and  Methyl  Alcohol.  The  solution  protected 
animals  from  scurvy.  Being  insoluble  in  Butyl  Alcohol,  Petroleum  Ether, 
Acetone,  Ether,  Chloroform  and  Ethyl  Acetate  indicates  that  the  Vitamin 
is  neither  a  fat  nor  a  lipin.—E.  B.  Hart  and  Co-workers,  Jl.  Biol.  Chem., 
1922,  per  T.D.B.  20/23,398. 

Antiscorbutic  value  of  Oriental  fruits  and  vegetables.  As  a  result  of  experi¬ 
ments  on  guinea-pigs,  pomelo,  cucumber,  chico  and  guava  were  found  to  afford 
the  best  protection  from  scurvy.— H.  Embrey,  Jl.  Trop.  Med.,  May  1/23,144- 

Orange  Juice  supplied  to  the  Navy  has  to  be  tested  for  ‘C,’ — P.J.ii./28,580. 

.Rats  and  prairie  dogs  apparently  have  the  power  to  synthesize  this  Vita¬ 
min  and  naturally  never  suffer  from  scurvy.  The  rat  is  regarded  as  not 
requiring  it.  L  canned  vegetables  and  fruit  are  sealed  before  being  subjected 
0  heat,  thus  reducing  oxidation,  all  the  Vitamins  are  fully  preserved. 

nnr.rin,fffj?iun>d  ^P.^nnentally  to  be  antiscorbutic,  but  as  ordinarily  pre- 
paied  for  table  have  little  value.  Raw  or  undercooked  meat  will  heal.  The 
problem  is  not  yet  solved. — F.  C.  B.  Gittings,  B.M.J  i./25,483 . 
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Further  work  showed  that  it  is  not  the  Cholesterol  that  is  acti¬ 
vated  hut  an  impurity  its  it.  (Cf.  B.M.J.  i./27,296.)  The  provi¬ 
tamin  is  a  Sterol  of  an  unsaturated  and  SciksiSe  type  of 
which  Ergosterol  is  the  only  known  representative.  The 

amount  of  Ergosterol  in  ordinarily  pure  Cholesterol  is  about  1  in  2000.  It 
was  found  that  a  daily  dose  of  1/10,000  mgr.  of  irradiated  Ergosterol  cures 
and  prevents  rickets  in  rats  given  a  rachitogenic  diet.  It  was  found  also 
that  the  band  247  m-m-  in  irradiating  is  characteristic  of  Vitamin  ‘  D.’  Some 
of  the  rays  were  found  to  have  destructive  effect.  Vita  Glass  cuts  off  rays 
below  260  w  and  hence  may  let  through  the  needed  rays,  but  this  is  not 
confirmed.  Some  contend  that  Ergosterol  is  not  the  only  precursor  of  Vitamin 
‘  D.’ 

Hypervitaminosis.  Bad  effects  only  likely  from  doses  100,000  times  the 
quantity  needed  to  cure  really  florid  rickets. 

There  is  no  known  colour  test  specific  for  Vitamin  ‘D.’ — K.  H.  Coward, 
P.J.  ti./48,572. 

The  content  of  Vitamin  ‘A  ’  in  Cod  Liver  Oil,  as  previously  mentioned,  bears 
no  necessary  relation  to  that  of  Vitamin  ‘D.’ — J.  L.  L.  Clare  and  K.  M.  Soames, 
L.  i./28,151. 

Stability.  The  antirachitic  Vitamin  in  Cod  Liver  Oil  is  not  destroyed  by 
Hydrogen  Peroxide,  Hydrogen  Sulphide,  Sulphur  Dioxide,  or  Formaldehyde 
Solution,  but  is  readily  destroyed  by  Nitrous  fumes,  and  slowly  by  direct 
steam  or  contact  with  mineral  acids . — Jl.  Biol.  Chem  ,  per  Jl.  A.M.Adi./25,224. 

Vitamin  ‘D’  is  not  destroyed  at  115°  C.  for  li  hours,  but  is  largely  destroyed 
in  1  hour  at  100°  C.  in  N/10  acid  or  alkali. — B.C.A.,  Dec.  *28,1405. 

Estimation  of  Ergosterol 

Ergosterol  made  with  Yeast  gives,  with  Antimony  Trichloride, 
blue  colours  very  similar  to  the  ‘  Vitamin  ’  colours  given  by  the  same  reagent 
on  Cod  Liver  Oil.  Quantitative  estimation  by  the  Lovibond  Tintometer 
showed  the  tint  produced  to  run  parallel  with  the  concentration  of  Ergosterol. 
— F.  Wokes  and  S.  G.  Willimott,  Qtrly.  Jl.  Pharm.,  Vol.  I.,  No.  2,i88. 

Quantitative  Estimation  Vitamin  ‘  D.’ 

There  are  two  units  of  antirachitic  potency  at  present  in  use  : 

1.  The  Coward  unit  (Coward,  Q.  J.  of  P.,’28,  l,  27)  represents  the 
amount  of  activity  contained  in  1/10,000  mgr.  of  a  standard  prepara 
tion  of  irradiated  ergosterol. 

2.  The  unit  of  Jephcott  &  Bacharach,  Biochem.  Jl.  ’26,  20,  1351 ;  ’28, 
22,  60),  which  is  identical  with  the  Ostelin  unit,  i.e.,  is  one-tenth  of  the 
amount  of  Vitamin  ‘  D  ’  which  will  change  the  fsecal  pH  of  rats  from 
an  average  value  of  7-3  to  an  average  value  of  6-7  in  not  more  than 
seven  days. 

For  the  purpose  of  comparison,  the  second  unit  may  be  regarded  as  approxi¬ 
mately  equal  to  five  Coward  units. 

Antirachitic  value  0 }  Cod  Liver  Oil.  The  children  of  the  Island  of  Lewis, 
in  spite  of  bad  domestic  conditions,  are  relatively  rickets-free.  The  explana¬ 
tion  is  the  large  use  of  cod  livers — a  first-rate  antirachitic,  and  the  plentiful 
use  of  oatmeal,  eggs  and  fish.  Remarkable  immunity  to  rickets  of  Jews  as 
against  Gentiles.  Dietary  of  the  former  includes  much  fatty  foods— -oil,  egg3 
and  milk.— E.  Mellanby,  L.i./2o,856.  See  also  Itoy.  Soc.  of  Med.,  Discussion, 
ibid  604. 

The  thyroid  gland  was  examined  of  dogs  fed  on  diet  containing  various 
fats.  When  fed  on  butter,  cotton-seed  or  linseed  oil  the  thyroid  was  invari¬ 
ably  large,  and  resembled  that  of  Graves’s  disease,  whereas  on  a  diet  of  Cod 
Liver  Oil  it  was  small  and  histologically  normal. — E.Mellanby,B.M.J.i./2i,779. 

Vitamin  ‘  D  '  has  powerful  inhibitory  effect  on  the  formation  of 
caries  in  children. — May  Mellanby  and  C  L.  Pattison,  B.M.J.  ii. /2 8, 1082. 
Criticisms  of  theory. — H.  Campbell,  ibid,  1155  and  J.  S.  Wallace,  ibid,  1156. 

Irradiated  Cholesterol  (a  3%  solution  in  Linseed  Oil)  cured  rickets 
after  Cod  Liver  Oil  had  failed.  Dose. — 1  to  2  drachms  three  times  daily. 
Irradiated  Cholesterol  loses  its  antirachitic  power  when  kept.  Prolonged 
exposure  to  Ultra-Violet  Rays  should  be  avoided,  as  this  renders  it  inactive 
again.  Cholesterol  is  more  soluble  in  Colza  Oil,  and  also  dissolves  easily  in 
warm  Liquid  Paraffin .-“L.  G.  Parsons,  B.M.J.  i./ad,620. 
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Actinotherapy  in  treatment  of  rickets  rapidly  becoming  a  thing  of  the  past- 
irradiated  Ergosterol  more  effective  than  Cod  Liver  Oil  or  Ultra-Violet  Rays- 

Antirachitic  properties  can  be  imported  by  Ultra-Violet  irradiation  on 
Phytosterol,  Cholesterol,  vegetable  oils,  and  on  etiolated  and  green  wheat  or 
lettuce  leaves-  In  the  activated  oils  the  active  substance  was 
found  to  be  in  the  unsaponibable  fraction.  Irradiation  does 
not  activate  Chlorophyll,  haemoglobin,  red-blood  corpuscles,  cream,  glycerol 
or  phosphatides  of  egg  yolk— A.  L.  Hess,  M.  Weinstock  and  F.  D.  Helman, 
Jl.  Biol.  Chern.,  *25,297,335;  J.C.S.  AL/25, 750.  _  , 

Fresh  spinach  leaves  contain  a  large  quantity  of  Vitamin  A,  but  no  detect¬ 
able  Vitamin  ‘D,’ except  in  mid-summer  when  they  contain  a  small  quantity, 
but  when  irradiated  for  30  minutes  at  a  distance  of  36  cm.  from  a  quartz- 
mercury  vapour  lamp  just  prior  to  consumption  they  become  powerfully 
antirachitic. — B.M.J.E.  i./26,66. 

Query  as  to  length  of  time  Vitamin  ‘  D  ’  keeps  in  margarine—  X.  Evers, 
P.J.  ii./28,579. 

Rickets  will  soon  become  a  disease  of  great  interest  to  the  historian  but 
will  present  no  terrors  of  ill-health  for  the  patient  or  cause  for  anxiety  of 
the  doctor. — L.  G.  Parsons,  L-  ii./28,489. 

Patent  rights  granted  to  the  Alumni  of  Wisconsin  University  for  use  of  ultra¬ 
violet  light  for  improving  foodstuffs — rights  used  for  the  furtherance  of  the 
University.  Biological  inventions  subserving  medical  treatment  should  not 
be  patentable  (Brit.  Sci.  Guild). — F.  H.  Carr,  P.J.  ii./28,579. 

Vitamin  ‘  D  ’  should  be  tested  for  in  addition  to  ‘  A  ’  in  Cod  Liver  Oil  in 
U.S.  Prof.  Poulsson’s  method,  using  X-Ray  photos  of  the  degree  of  rickets 
before  and  after  6  days,  and  the  gain  in  weight,  is  used.  Norwegian  Oil  thus 
has  450 — 500  *  A  ’  units  and  200 — 250  ‘  D  ’  units  per  Gm. 

it  has  been  found  that  Cod  Liver  Oil  given  during  pregnancy  prevents 
recurrent  abortion. 

The  now  well-known  Sterol-ergosterol,  as  precursor  of  ‘  D,’  is  described. 
Activated  Ergosterol  is  100,000  times  as  active  as  Cod  Liver  Oil.  It  is  by 
far  the  most  potent  antirachitic  substance  known  (Hess  and  Lewis,  Jl.  A.M.A., 
Sept.  15,  ’28),  and  it  is  specific.  The  percentage  of  Calcium  and  inorganic 
Phosphorus  in  the  blood  enables  accurate  estimation. — J.  W.  England,  Jl. 
Am.  Ph.  Assn.,  Feb.  ’29. 

/ii-EfFects  Possible . 

Irradiated  Ergosterol  given  by  the  mouth  in  very  large  doses  causes  the 
formation  of  urinary  calculi.  It  is  suggested  that  this  is  dependent  on  an 
increased  absorption  of  Calcium  and  Phosphate  from  the  gut  and  their  excre¬ 
tion  by  the  kidneys— W.  E.  Dixon  and  J.  C.  Hoyle,  B.M.J.  ii./a8,838. 

loxic  effects  from  Irradiated  Ergosterol  only  produced  when  given  in  enor- 

“o?8®*15*88*  an(t  poisoning  is  not  a  probable  danger  in  clinical  practice. — 
B.M.J.  ii./28,856. 

•  pa^^7^°sesof  2-5  5-0  mgr.  Irradiated  Ergosterol  remarkatly  effective  in 

rickets,  but  there  is  evidence  of  hypercalcsemia  even  with  these  doses,  and 
the  dosage  for  free  use  should  be  carefully  considered.- — L.  ii./2 8,827. 

The  quantity  of  Vitamin  ‘  D  ’  which  proves  toxic  to  a  rat  is  some  100,000 
times  an  adequate  physiological  dose.’  There  should  be  little  practical 
i8£r  S?  huma?s  °f  ill- effects  from  excessive  Vitamin  intake.— L.  J.  Harris 
and  T.  Moore  (Nutritional  Lab.,  Med.  Res.  Counc.),  L.  ii./28,893. 

x  .  VITAMIN  “E” 

The  most  active  preparation  of  Vitamin  ‘  E  ’  is  made  bv  fra ctinnn firm  nf 

tuLTar2#-230“a?eartOn  mhea*  °‘™  0il  ^trolV/et  tertioa  dte- 

the  o?l  A  <w“nf°5  m(rrt?’51+m^pre?sure  contains  the  whole  activity  of 

*  e  °y.’  ^  vPse  0*  0  fed  to  otherwise  sterile  female  rats  noon  the  rlsv 

LettuceaMWheat  Germ norma!  gestation.  Vegetable  foods,  especially 
t+  ,  an cl  vv  neat  Germ,  are  the  most  potent  sources  of  this  Vitamin 

nlati wiy^iooT s om ees  o'n fC0°  rln-g  plant  or  animal  tissues,  but  the  latter  are 
Burr  and  TLa£  lt«  J*  1irnot  easily  oxidised— H.  M.  Evans,  G.  O. 

urr  ana  1.  h.  Althusen,  The  Memoirs  of  the  University  of  California  ” 

'  °J;  concise  summary  was  published  in  ‘  Nature,’  Julv  28  1028  ’ 

57It  ,s  growth-promoting,  as  are  all  the  Vitamins.-!’.  H  Cowari9!  j.ii./28, 
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BREAD  AND  FLOUR  CONTROL. 

Flour  Bleaching  and  Improvers. 

Civilised  man  living  a  normal  life,  derives  a  large  portion  of  his 
carbohydrate  intake  from  cereal  foods.  The  Anglo-Saxon,  the 
Latin  and  the  Teutonic  races  have  chosen  wheat  flour  or  meal 
as  their  main  cereal  food.  A  portion  of  the  Teuton  races  and 
of  the  Eastern  peoples  use  a  considerable  quantity  of  rye  flour. 

Dr.  J.  M.  HamilPs  Food  Report  No.  14,  1911,  to  the  L.G.B., 
enumerated  milling  products  in  common  use  as  follows  : — 

*  Wnolemeal  ’  or  •  Graham  Flour  ’  (Actually  Whole  grain  flour). 

*  Entire  Wheat  Flour  ’  or  “  Fine  Meal  ” — a  product  obtained 
by  removing  a  portion  of  the  bran  and  grinding  the  rest  of  the  grain.  (This 
includes  so-called  “  Standard”  Flour). 

‘  Households  ’ — The  commercially  lower  gTade  of  flour  obtained  from 
roller  mills — it  is  darkish  in  color. 

4  Patent  Grade.’ — Commercially  the  higher  grade  flour  produced  by 
roller  mills.  It  is  a  better  color  than  any  other  flour  produced  in  the  mill. 

*  Straight  run  ’  or  ‘  straight  grade  ’ — intermediate  in  appearance  and 
quality  between  households  and  patent  grades. 

Special  flours,  prepared  from  any  of  the  above  usually  with  the  object 
of  improving  nutritive  qualities. 

The  following  special  distinctions  have  recently  been  applied  to  stons 
ground  fiours 

(1)  44  Stone-milled”  flour  refers  to  any  flour  produced  by  stone-grinding. 

(2)  Wholemeal  flour  contains  all  the  constituents  of  the  original  grain, 
including  bran  and  germ. 

(3)  Millstone  flour  contains  all  the  constituents  of  the  grain,  except  the 
bran.  It  includes  87  to  90%  of  the  germ.  It  keeps  well  under  proper  con¬ 
ditions.- — C.  E.  Shelly,  B.M.  J.  i./24,1883  ;  ii./24,720. 

In  regard  to  the  question  of  the  best  type  of  flour  and  bread 
made  from  it,  Dr.  Hamill,  in  the  same  report,  says  : — 

The  great  practical  difficulty  in  endeavouring  to  define  any  one  variety  of 
flour  in  terms  of  protein  content,  mineral  content,  or  other  criteria,  is  that  such 
a  definition  to  be  effective  would  require  preliminary  standardisation  of  wheat 
which  is  impracticable  in  view  of  the  fact  that  wheat  supplies  vary  from 
different  parts  of  the  world.  It  is  evident  that,  unless  we  live  wholly  on  bread, 
which  is  not  desirable,  the  differences  between  one  bread  and  another  do  not 
matter  much. 

With  regard  to  choice  of  bread  for  children,  however  (though  here  also  a 
varied  diet  is  insisted  on)  it  is  stated — “  For  those  children  who  live  largely 
on  bread — there  appears  to  be  advantage  in  bread  from  flour  of  the  ‘  entire,’ 
wheat  class  or  from  wholemeal  in  which  the  bran  is  very  finely  ground.  In  these 
the  presence  of  the  so-called  offal,  including  the  germ,  secures  a  somewhat  larger 
quantity  of  mineral  matter  and  of  suitably  combined  Phosphorus  or  other  sub¬ 
stances  as  yet  unknown,  which  has  been  proved  to  be  of  importance. 

The  above  view  is  illustrated  and  supported  by  taking  one  factor  alone — 
the  Albuminoid  content.  The  albuminoids  in  a  variety  of  wheats — Argentine, 
Australian,  English,  Canadian,  Indian,  etc. — may  range  from  8  to  16%  of 
the  grain. 

Grain  arrives  in  this  country  from  various  parts  of  the  world  at  divers 
times  of  the  year,  according  to  the  respective  local  seasons,  and  the  miller’s 
labours  are  taxed  to  blend  these  wheats  of  varying  qualities  to  produce  a 
grist  which  when  milled  will  provide  a  flour  suited  to  modern  baking  methods. 

Wholemeal  v.  White  Bread 

The  controversy  as  to  the  respective  merits  of  wholemeal  and 
white  bread  has  produced  a  constant  stream  of  literature  for  a 
generation  and  the  battle  of  opinions  is  still  with  us. 

The  Standard  Bread  agitation  started  in  1911. 

Standardisation  of  flour,  as  originally  understood,  is  impossible? 
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but  its  control  is  as  important  as,  if  not  more  important  than,  the 
standardisation  of  Drugs,  and  the  quality  of  Flour  (and  other 
foodstuffs)  should  be  kept  at  the  highest  possible  level. 

The  author  (W.  H.  M.)  communicated  a  paper  on  the  so-called 
“Standard  Bread”  to  the  “Chemist  and  Druggist”  (C.D.  i./n, 
Inder  Fo.  321),  which  may  be  consulted,  as  also  the  17th  edition 
of  this  volume. 

“  Standard  ”  bread  was  defined  as  bread  made  from  unadulterated 

wheat  flour  containing  at  least  80%  of  the  whole,  wheat  including  the 
germ  and  semolina. 

A  glance  at  the  sectional  diagram  of  a  grain  of  wheat,  e.g.,  as 
shown  in  the  Food  Report  referred  to,  or  in  Jago’s  “  Science  and 
Art  of  Breadmaking,”  shows  the  situation  of  the  “  germ  ”  (a  small 
portion  of  the  entire  grain)  in  the  grain  and  enables  one  to  under¬ 
stand  the  reason  why  it  is  in  great  measure  winnowed  away  by  the 
roller  process  of  milling.  The  husk  or  outer  envelope  yields  the 
bran,  and  consists  roughly  of  cellulose  and  salts  ;  the  endosperm 
yields  the  starch  ;  the  germ  is  rich  in  protein  and  fat. 

In  the  roller  process  of  milling,  as  now  generally  conducted,  about 
72%  of  the  cleaned  wheat  is  obtained  as  white  flour.  This  contains 
more  or  less  of  the  aleurone  layer,  which  is  rich  in  protein  and 
phosphorus  compounds,  and  most  of  the  “  starch  ”  cells  of  the 
original  kernel. 

Each  cell  contains  hundreds  of  starch  granules  embedded  in  the 
protoplasmic  material  composed  of  protein  matter,  in  this  case 
gliadin  and  glutenin.  It  should  be  clear  that  even  the  whitest 
and  most  starchy  part  contains  a  significant  amount  of  protein. 
Higher  grades  of  flour  are  characterised  by  a  lighter  colour,  more 
elastic  gluten,  better  granulation,  and  a  smaller  number  of  debris 
particles.  Low  grade  flours  contain  a  somewhat  higher  percentage 
of  protein,  but  are  not  so  valuable  for  breadmaking,  because  the 
gluten  is  less  elastic. 

Spring  wheat,  grown  mainly  in  the  North-Western  States  and 
in  Canada,  is  usually  harder  and  slightly  richer  in  protein  than  the 
winter  wheat  which  is  somewhat  more  starchy.  In  general,  a 
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Semolina.  (F.  Semoule).  A  wheat  meal  prepared  from  the  large  grains 
of  the  hard  wheats  of  Southern  Europe  by  a  special  process  of  milling,  which 
produces  a  very  white  coarse  flour,  rich  in  gluten,  rendering  semolina  a  valuable 
flesh-forming  food. 

Semolina  appears  to  us  a  product  of  some  value  in  milling,  and 
not  merely  ‘  a  physical  condition  of  flour.’ 

The  germ  differs  considerably  in  composition  from  other  parts  of 
the  grain.  We  have  placed  side  by  side  (from  W.  Jago — transposed 
from  his  figures  into  percentages)  the  amounts  of  certain  constituents 
of  a  (a)  wheat  mixture,  (6)  one  of  the  semolina  products — that 
coming  from  the  second  and  third  “  breaks,”  (c)  “  Flattened  Germ  ” 
from  the  same  mixture  and  (d)  Bran  : 


Wheat 

Semolina. 

Flattened  Germ.  Finished  Bran; 

Moisture 

38-171 

43-041 

14-822 

22-598 

Soluble  extract . . 

16-403 

13-577 

43-940 

17-567 

Soluble  protein . . 

4-361 

3-191 

15-652 

2-259 

Crude  gluten  {dry) 

19-093 

19-416 

— 

— 

Ash 

4-835 

8-394 

5-501 

12-742 

Phosphoric  Acid 

2-465 

0-747 

3-207 

7-322 

Fat 

4-993 

4-311 

11-982 

3-068 

Cellulose 

9-671 

12-627 

4-776 

34-4 

Note  the  figures  for  “ 

Soluble  Extract 

,”  Protein,  “ 

Ash,"  Phosphoric 

Acid  and  Fat  in  the  Gtrm  in  comparison  with  Wheat,  also  the  figures 
for  Ash  and  Phosphoric  Acid  of  Bran  compared  with  those  in  wheat. 

In  a  Memorial  to  the  then  Min.  of  Health  on  the  Advisability  of  introducing 
measures  to  protect  Meal,  Flour  and  Bread  from  Deterioration  and  Adulteration, 
presented  in  the  House  of  Commons,  Dec.,  1919,  S.  llideal  pointed  out  that  the 
millers  get  good  prices  for  offais  for  cattle  food,  hence  the  wheat 
is  not  use  of  to  best  advantage  of  the  human  consumer.  Sir  E. 
Fox  at  the  same  Meeting  said  that  the  process  for  removal  of  the  germ  (and 
the  color)  was  discovered  by  Hungarians,  who  took  the  idea  to  America  and 
from  there  it  came  to  us.  Hence  the  very  white  flour. 

Suggestion  to  raise  the  ‘standard’  to  even  90% — this  is  quite  palatable. 

• — D  Noel  Paton,  B.M.J.  b/25,170. 

Although  the  difference  in  protein  between  roller-milled  flour  and  stone- 
ground  flour  is  not  great,  it  is  the  quality  not  the  quantity  of 
protein  that  matters,  and  the  proteins  of  the  germ  are  particularly 
suited  for  promotion  of  growth.  In  the  case  of  children  who  have  abundant 
mixed  diet  this  special  protein  is  obtained  from  other  sources,  but  where  the 
diet  is  mainly  composed  of  bread  the  difference  might  be  of  considerable 
importance. — It.  Hutchison,  B.M.J.  ii./ 24,720. 

Mineral  constituents  in  the  ash  of  wheat  and  other  cereals : — 
Lime,  it  has  been  stated,  ranges  from  1  to  10%  ;  Magnesium  Oxide 
gives  an  average  of  1211%  ;  Silica  rarely  reaches  5%,  being  usually 
less  than  2%,  P20B  constitutes  an  average  of  49  to  50%.  Iron 
as  Fe203  averages  11%. 

Figures  giving  flour  analyses  vary  greatly  (c/.  Atwater  and  Bene¬ 
dict,  Hutchison,  Tankard,  etc.). 

Iodine  in  wheat  products.  Bran  contains  3-3,  germ  3-0,  and  whole¬ 
meal  2-5  parts  per  million.  White  flour  contains  less  than  1  in 
5,000,000.—  B.M.J.  i./25, 764. 

White  flour  and  bread  are  robbed  by  the  miller  of  Iodine,  along  with  valu¬ 
able  salts  and  Vitamin  B- — Review  of  Swale  Vincent’s  book  on  Internal  Secre¬ 
tions  and  the  Ductless  Glands. — B.M.J.  i./25,369. 

Copper  occurred  in  bread  from  the  Acetic  and  Carbonic  acid  of  fermenta¬ 
tion  attacking  bronze  parts  of  machinery.— T.  H.  Gardner,  B.M.J,  ih/25,798, 
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Nature ,  of  May  4,  1911,  had  a  good  article  on  the  position  on 
this  and  allied  matters  : — 

The  outer  coats  of  the  grain  yield  bran,  fine  pollards,  sharps,  and  middlings, 
the  germ  is  removed  as  offal,  while  ordinary  flour  is  derived  almost  solely  from 
the  endosperm.  The  flour  itself  is  divided  into  a  larger  portion,  “bakers” 
or  “households,”  and  a  smaller,  very  white  and  poor  in  protein,  known  aa 
"patents,”  from  which  genuine  Vienna  bread  and  the  best  class  of  fancy 
breads  and  pastries  are  made.  The  semolina,  derived  from  the  central  parts 
of  hard  wheat,  and  rich  in  glutin,  is  also  lacking  in  white  flour. 

It  will  thus  be  seen  that  ordinary  white  flour  and  white  bread  made  there¬ 
from  contain  little  or  none  of  the  bran,  germ,  and  semolina,  and  valuable  food 
constituents — mineral  matter  and  protein  of  the  bran  and  semolina,  and  fat 
and  protein  of  the  germ — are  lost.  Wholemeal  bread  is  therefore  richer  in 
the  nutritive  constituents  and  has  more  flavour,  but  is  darker  in  colour  than 
white  bread,  owing  partly  to  the  inclusion  of  the  bran  and  partly  to  an  inter¬ 
action  by  which  dextrin  and  sugar  are  formed  which  undergo  darkening  in  the 
oven.  Wholemeal  bread  is,  however,  apt  to  be  irritating  on  account  of  the 
cellulose  and  silica  of  the  outer  coat,  but  by  removal  of  the  outer  layers  of 
the  husk  the  irritant  material  may  be  excluded,  and  the  valuable  mineral, 
protein,  and  fatty  constituents  of  the  inner  branny  coat,  semolina,  and  germ, 
retained.  Such  a  flour  constitutes  the  “  80  per  cent,  flour  ”  emploved  in 
making  the  so-called  “standard”  bread.  The  term  “80  per  cent,  flour” 
means  that  a  wheat,  a  bushel  of  which  weighs  64  lb.,  yields  80  per  cent,  flour. 
In  the  old  method  of  milling,  the  wheat  is  ground  between  stones,  the  flour 
being  separated  by  sifting,  and  in  this  way  some  of  the  “offal  ”  is  retained: 
hence  the  term  “  stone-ground.” 

There  is  doubtless  some  difference  of  opinion  as  to  the  relative  values  of 
ordinary  and  “standard”  flour,  and  the  bread  made  therefrom.  The  roller 
mills  cleanse  the  wheat  in  a  very  efficient  manner.  Analysis,  except  re  salts, 
shows  little  difference;  ‘‘standard”  bread  may  even  be  slightly  poorer  than 
ordinary  bread  in  protein,  owing  to  the  greater  percentage  of  moisture. 


Rats  were  fed  xor  three  weeks,  some  on  standard  bread  and  some  on  white 
bread,  and  for  a  second  three  weeks  on  white  and  “  standard  ”  flour.  It  was 
found  that  rats  can  thrive  and  be  reproductive  on  wholemeal  and  water.  A 
diet  ot  white  flour  and  water  is  more  harmful  to  young  rats  than  old.  Germ 
ana  bran  are  needed  above  all  for  growth. — Leonard  Hill  and  M.  Flack. 

With  regard,  to  the  Phosphorus  in  wheat  bran, —  this  was  first  thought  to 
a  -a  morgamc  ihen  to  be  connected  with  the  nuclein  or  salts  of  Nucleic 
Acid — but  researches  show  that  only  33%  of  the  Phosphorus  could  he 
accounted  for  in  this  way,  and  that  the  chief  Phosphorus  compound  is  a  Mag- 
nesium-Caicium-Potassium  Salt  of  a  Phospho-organic  Acid, -probably  identfcll 
J.^.^-^J^O'^y-methylene-diphosphoric  Acid. — an  acid  which  is  widely 
distributed  in  the  vegetable  kingdom.— B.M.J.  ii./n, 861,  1137 

higher  animals  are  apparently  not  endowed  with  power  of  preparing 

Sto1a  ^SSt™ffifvP^hG,f„?>mpo"nfl!,  from  inorRamc  PtosphSX  iof 

of  another  4  tLm  hJdiZi  Jo  8  a1-1  compounds  of  one  group  from  those 
oi  auorner.  mese  Dodies  are  cu  far-reaching  importance  to  the  bionlasm 

of  ^hOT^horu^^uflibNifm^ahoiif  1  mix?d  diet  retires  for  maintenance 

to  aboi,t 


anMm‘ AKorX*  toSl4w!ritXtCnntiand  T7osin)  ™  no  doubt  of  import- 

and  certalta Tat  one  °Lth.eseJn  the  Re.rm 

with  flours  of  various  grades. — B.M.J.  ii/u  ilt^  effects  gained  by  feeding 

/taSBSSS  anl  K”  is  °T  f  *rin*  list 
dine  is  essential  in  nutrition because  it  nTt0  believe  that  Histi- 

which  purins  play  an  outstanding  part.— JhA.M-AAi^s  830^  synthesis  m 
L.  Hill  and  M.  Flack  stated:  £g  Wheat  *****»**»  ’  * 
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is  present  no  less  in  germ  than  in  bran  and  sharps.  In  fact,  rats  did  better  on 
white  flour  plus  germ  than  on  white  flour  plus  sharps,  bran,  and  a  trace  of 
germ.” 

Vitamin  ‘  B  ’  Content  of  White  Bread  and  Flour — Rat  experiments 

showed  that  mothers  fed  with  extract  made  from  wholemeal  flour 
did  better  than  those  fed  on  extract  from  white  flour,  i.e.,  there 
is  more  Vitamin  ‘  B  ’  in  wholemeal  than  in  white  flour.  The  author 
concludes  that  white  bread  contains  sufficient  Vitamin  ‘  B  ’  to  supply 
the  needs  of  a  rat  both  for  growth  and  reproduction.  White  flour 
contains  a  little  Vitamin  ‘  B,’  but  the  main  source  is  the  yeast. 
— Gladys  A.  Hartwell,  Biochem.  Jl.,  Vol.  XVIII.,  No.  1,  1924. 

Whilst  the  addition  of  yeast  has  no  material  affect  on  its  ‘  B  *  content  the 
addition  of  Wheat  Germ  produces  a  bread  rich  in  Vitamin  *  B '  and  yet  dis¬ 
tinct  from  wholemeal  bread  Av’nich  contains  bran — an  indigestible  substance. 
— W.  Cramer  and  J.  C.  Mottram.  L.  ii./z7,1090,  see  also  ibid  1153. 

Bulk  for  bulk,  white  bread  has  more  calories  available  for  nutrition  than 
brown  bread.  Vitamin  ‘  B  ’  is  present  in  the  yeast  introduced  into  the  white 
bread  and  if  the  effect  of  the  “  roughage  ”  is  to  produce  instead  of  a  formed 
stool  one  of  more  fluid  consistency  it  is  doubtful  whether  it  confers  any  known 
benefit  on  a  healthy  person. — Sir  T.  Horder,  L.  ii./27,103  ;  see  also  ibid  201. 

Yeast  may  be  dispensed  with,  and  actually  much  bread  on  the  market  to-day 
has  been  aerated  by  incorporating  already-formed  Carbon  Dioxide  with  the 
dough.  If  Persulphate  of  Potash  be  used  as  an  improver,  Ammonium  Per¬ 
sulphate  may  be  formed  by  the  gluten,  and  this,  acting  as  a  reducing  agent, 
is  likely  to  destroy  any  Vitamin  introduced  by  the  yeast. — J.  Oliver,  L.,  ib/27, 
254.  (‘  Improvers  ’  are  dealt  with  later). 

Unable  to  keep  rats  alive  longer  than  5  weeks  on  a  ‘  B  ’-deficient  diet, 
whereas  the  addition  of  Wheat  Germ  2%  enabled  them  to  live  normally. — 
M.  J.  Rowlands,  L.  ii.,/27,305. 

It  has  been  shown  that  the  highest  proportion  of  Yeast  (fresh)  normally 
employed  in  bread-making  will  not  supply  white  bread  with  more  than  l/7th 
the  amount  of  Vitamin  ‘  B  ’  found  in  good  wholemeal  bread,  and  it  has  been 
proposed  to  solve  the  problem  by  replacing  white  by  wholemeal  bread.  Such 
a  replacement,  however,  would  create  serious  milling  difficulties  and  would 
involve  extensive  alteration,  or  even  scrapping,  of  much  expensive  milling 
plant,  with  a  consequent  rise  in  the  cost  of  the  bread.  A  practical  alternative 
is  the  addition  of  dried!  yeast  to  ordinary  white  flour.  Dried 
yeast  is  several  times  more  potent  in  Vitamin  4  B  ’  content  than  the 
fresh  yeast  employed  in  bread-making,  and  if  used  in  a  proportion  of  2  to  4% 
would  yield  a  palatable  bread  containing  as  much  Vitamin  ‘  B  ’  as  the  finest 
wholemeal  product.— S.  G.  Willimott  and  F.  Wokes,  L.  ii./28,673. 

Robert  Saundby  communicated  a  paper  on  food  and  feeding. 
(B.M.J.  i./n,1218).  The  following  is  an  abstract: 

The  public  were  asked  to  adopt  the  view  that  ‘  white  bread  ’  is 
deficient  in  nitrogen  and  inferior  to  bread  made  from  flour  contain¬ 
ing  the  whole  of  the  constituents  of  the  grain.  Wholemeal  or 
Graham  Flour. — No  objection  can  be  made  against  white  bread 
so  long  as  this  is  not  due  to  chemical  bleaching.  (For  the  subject 
of  bleaching  vide  later.)  It  must  contain  weight  for  weight  as  good 
proportions  of  protein,  carbohydrate,  mineral  matter  and  fat  as  the 
‘  standard  ’  article.  The  moisture  in  bread  varies  from  30  to  40%. 
In  Columbia,  U.S.  A.,  the  proportion  is  regulated  by  law  to  31%,  but 
here  there  is  no  legal  limit.  Excess  of  gluten  produces  a  loaf  that  retains 
moisture.  Beri  Beri  ( vide  also  Vol.  I.,  pp.  593,  877  and  Vol.  II., 
postea)  is  associated  with  eating  completely  shelled  rice.  Vitamins 
are  removed  in  the  1  polishings  ’  which  are  of  great  importance,  and 
similar  conclusions  may  he  drawn  re  white  flour.  Dental  Caries 
has  been  thought  to  be  due  to  the  softness  of  white  bread,  but 
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‘  standard  ’  bread  is  just  as  soft,  and  the  natives  of  South  Africa, 
India  and  Japan  subsist  on  soft  starchy  foods  and  have  good  teeth. 
Caries  is  more  likely  to  be  due  to  excessive  consumption  oi  sugar, 
which  rose  from  30  lbs.  per  head  in  1864  to  89  lbs.  in  1910. 

The  therapeutic  value  oi  Fasting  is  carefully  considered  in  this 
paper.  Disappearance  of  or  amelioration  of  many  chronic  ailments 
after  fast  has  been  proved  in  Rome ;  prison  diet  has  been  shown  to 
have  similar  effect.  Fasting  in  diabetes  is  of  value. 

Increase  in  acidity  of  Bread  during  Mastication. 

Hill  and  Flack  conducted  some  experiments  on  thi3  subject.  They 
did  not  find  any  marked  difference  between  the  acidity  produced  on 
masticating  white  and  wholemeal  breads  (it  has  been  said  that 
decay  of  teeth  is  due  to  acid  production  from  white  bread). 

Flour  of  the  ‘  Standard  ’  type  must  contain  more  protein,  fat  and 
ash,  than  fine  white  flour  made  from  the  corresponding  wheat  or  mix¬ 
ture  cf  wheats.- — W.  A.  Bond,  L.  i./n,1669. 

The  introduction  of  the  steel  ‘  roller  flour  mills  ’  into  this  country  from 
America  inflicted  a  vital  injury  on  our  national  well-being,  for  the  roller- 
mill  extracts  from  the  wheaten  berry  the  germ  ”  which 
contains  the  essential  nourishing  matter  of  the  grain, 
the  residual  flour  consequently  consisting  of  little  more  than  mere  starch. 
It  lacks  some  of  the  /proteins ,  fats,  vitamins  and!  mineral 
constitutents  present  in  the  original  grain,  providing  an 
emasculated  substitute ,  not  only  inefficient  but  directly 
harmful .  The  future  of  a  nation  thus  deprived  of  its  essential  nourish¬ 
ment  is  gloomy  in  the  extreme.  The  Americans  themselves  regret  the  use  of 
the  steel  roller  mills.  Legislative  support  of  the  old  stone-milled  flour  needed. 
— C.  E.  Shelly,  B.M.J.  L/24,  798. 

The  above  information  should  be  considered  with  the  latest 


theories  on  Vitamins,  for  details  of  which  see  Vol.  I.,  p.  592,  and  the 
additional  chapter  on  the  subject  in  this  volume. 

Comparative  compositions  of  white  and  wholemeal  bread  are  : 

Carbohydrate  Fat  Protein  Ash  Water 
White..  ..  51*5  1  0  6  5  1*0  40 

Wholemeal  ..  46*3  1*2  6*3  1*2  45 

Wholemeal  bread  thought  to  provide  valuable  proteins  (with 
Vitamin  ‘B’),  salts,  and  “  roughage.”— C.D.,  Jan.  24/25,139. 
National  Mark  Flour  is  in  Three  Grades.— 

A-LL-Exglish  (Plain).  A  general  purpose  flour,  but  mainly  for  biscuit¬ 
making. 


All-Lin glish  (Self-raising).- Household  flour  for  pastries,  puddings,  etc. 

,,  -MX'-Lnglish  (woman).  A  .bread-making  flour  made  of  Yeoman  wheat, 
the  variety  created  at  Cambridge  by  Sir  Rowland  Biffen  to  produce  a  loaf 
equal  to  that  made  of  best  Manitoban  wheats. 

jVita  (T.M.478, 917)  ' Wheat  is  thoroughly  cooked.  The  bran  is  subjected 
to  a  preliminary  cooking  before  the  final  baking. — B.M.J.  iL/27,21. 

'  4-M.  3o7,.793)  Bread,  according  to  the  makers,  is  prepared  without 
m  o/mi? ’  aI\d  contains  but  one-fifth  of  the  moisture  usually 
present.  Over  40  /0  of  the  wholemeal  bread  consists  of  whole  wheat  berry. 


Bleaching  of  Flour, 

,  s°ld  hy  weight,  and  too  often  the  baker  slack- 
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more  dough-like  and  less  nourishing.  Bread  ought  to  be  sold, 
as  pointed  out  by  the  B.M.  J.  a  few  years  ago,  as  containing  a  given 
weight  of  the  food  principles  found  in  wheat,  i.e.,  not  less  than  so 
much  protein,  so  much  carbohydrate,  and  containing  allthe  principles 
which  suffice  to  support  the  nutrition  of  pigeons  when  they  are  fed 
on  bread  and  water. 

The  bleaching  of  flour  by  chemical  process  is  unnecessary. 

The  United  States  Government  in  1910  took  action  against  certain 
flour  millers  in  regard  to  625  sacks  of  flour  which  were  alleged  to  be 
adulterated,  and  after  trial  the  Government  authorities  proved  their 
case  and  the  flour  was  condemned.  It  had  been  bleached  by  the 
:Alsop  ’  process.  “  The  essential  apparatus  in  this  process  is  a  small 
chamber  with  two  electrodes.  One  of  these  electrodes  is  stationary  ; 
the  other  is  raised  up  and  down  by  a  suitable  crank  motion,  so  as  to 
approach  the  first.  These  electrodes  are  charged  with  a  heavy 
current  of  electricity.  When  the  points  of  the  electrodes  touch,  the 
current  flows  just  for  a  second,  and  when  they  are  pulled  apart  a 
flaming  discharge  takes  place  between  the  two.  This  discharge  is 
of  a  high  temperature — so  much  higher  than  the  ordinary 
temperature  of  combustion  that  it  causes  the  nitrogen  and  oxygen 
in  the  air  to  combine,  actually  to  burn,  and  the  result 
is  nitrogen  peroxide.  While  the  electrodes  are  in  operation, 
a  current  of  air  sweeps  out  the  nitrogen  peroxide,  and  a  further 
supply  of  air  is  drawn  in.  After  being  swept  along,  the  nitrogen 
peroxide  is  carried  by  a  tube  to  a  box,  which  is  provided  with  a 
rotating  apparatus.  To  this  box,  called  an  agitator,  comes  the 
finished  flour  from  the  mill,  and  is  made  to  fall  down  through  the 
nitrogen  peroxide  and  air.  During  this  passage  the  bleaching  is 
effected.” — From  a  bulletin  by  the  U.S.  Dept,  of  Agriculture, 

The  result  is  that  the  flour  contains  an  appreciable  amount  of 
Nitrites.  The  physiological  effect  of  this  flour,  when  made  into 
bread,  has  been  described  as  ‘  disastrous  ’  to  many. 

Bleached  Flour  is  'prohibited  by  law  from  sale  in  the  U.S. A.,  but  it 
is  exported  to  this  country  for  sale. 

It  has  been  claimed  that  bleaching  is  to  the  benefit  of  both  the 
miller  and  the  consumer,  but  our  view  is  that  it  assists  the  former 
and  is  bad  for  the  latter. 

In  a  Local  Government  Board  Report  (Food  Report  No.  12,  1911) 
Drs.  J.  M.  Hamill  and  G.  W.  Monier- Williams  dealing  with  the 
action  of  Nitrogen  Peroxide  (N204)  indicate  that  the  color  of 
the  bleached  flour  may  change  again,  i.e.,  become  yellow  or  still 
more  bleached  according  to  circumstances.  The  quantity  of 
Nitrous  Acid  or  Nitrites  formed  is  proportional  to  the  N204  used. 
The  Na04  is  present  in  the.  flour  as  Nitric  and  Nitrous  Acids  or 
Nitrates  and  Nitrites.  In  highly  bleached  flour  (1  kilo  with 
300  Cc.  of  N204)  an  increase  in  the  amounts  of  soluble  Proteins 
and  soluble  Carbohydrates  takes  place.  The  amount  of  soluble 
Nitrogen  is  doubled  (due  entirely  to  the  solubility  of  GJiadin  in 
HNO3  of  certain  strengths).  About  6  to  7%  of  the  Nitrogen 
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introduced  as  N«04-— is  absorbed  by  the  fat  of  the  flour  it  undergoes 
change  like  an  oxidised  oil.  The  rate  of  digestion  was  greatly 
retarded  if  the  starch  had  been  previously  treated  with  N204. 
Bleaching  exercised  an  inhibitory  effect  on  the  salivary  digestion  of  flour. 

As  an  average,  we  believe  that  in  tne  neighbourhood  of  3  to 
50  Oc.  of  the  Oxides  of  Nitrogen  per  kilo  of  flour  is  employed. 

In  commenting  on  the  above  report,  the  “  Lancet”  (L.  i./n,1024)  stated 
that  steps  taken  bv  other  countries,  e.g.,  Australia,  U.S.A.  and  Switzerland, 
to  banish  bv  statute  the  practice  of  bleaching,  should  be  a  useful  object  lesson 
to  the  legislators  of  this  country.  The  process  cannot  be  viewed  as 
free  from  risk  to  the  consumer — especially  in  regard  to  the  inhibitory 
effect  on  digestive  processes  and  enzymes.  ( Halliburton  has  stated  that  the 
bleaching  of  flour  by  Nitrogen  Peroxide  renders  the  gluten  indigestible.) 

“  The  Nature  of  the  Colouring-matter  of  Flour  and  its  Relation  to 
Processes  of  Natural  and  Artificial  Bleaching.”  G.  W.  Monier- 
Williams  in  a  L.G.B.  Report  showed  that  the  colouring-matter  is  either  carro- 
tene  or  a  substance  allied  to  it.  The  colour  of  this  body  is  discharged  by 
oxygen  or  by  nitrogen  peroxide.  On  exposure  to  the  air  it  is  bleached  by 
absorption  of  oxygen,  no  oxides  of  nitrogen  being  absorbed,  and  the  natural 
ageing  of  flour  may  be  a  similar  process,  while  in  the  bleaching  of  flour  by 
nitrogen  peroxide  substances  are  produced  which  are  not  produced  during  the 
natural  ageing  of  flour.  Unbleached  flour  contains  some  nitrite  reacting 
substance,  but  this  is  equivalent  to  not  more  than  1-5  parts  of  sodium  nitrite 
per  million  ;  the  effect  of  excessive  bleaching  on  the  baking  qualities  of  flour  is 
dealt  with. 

It  is  stated  (J.C.S.I.,  Jan.,  1912,  p.  40)  that  Nitrites  do  not  interfere  with 
the  action  of  diastase  on  starch ,  also  that  pancreatic  digestion  in  not  inhibited 
by  relatively  large  quantities  of  Nitrites.  Further,  that  direct  experiments  with 
the  compound  of  the  colouring  matter  of  the  flour  with  oxides  of  nitrogen 
showed  that  tins  is  not  poisonous  nor  does  it  have  any  perceptible  action  on 
the  blood. 

Calcium  Sulphate  in  Baking  Powder  and  Self-raising 

Flour. 

Baking  Powders,  according  to  a  L.G.B.  Report  on  ‘  the  presence  of  Calcium 
Sulphate  m  Baking  Powder  and  Self-raising  flour  ’  (Food  Report  No.  13,  19 11 
by  Dr.  Hamill),  in  use  may  be  classed  into  two  eronns  flY — this  hpincr  fQ,-  on  a 
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In  actual  baking  experiments  with  a  baking-powder  containing  calcium 
sulphate,  75  per  cent,  of  the  calcium  sulphate  was  recovered  unchanged  from  the 
finished  loaf.  Other  experiments  would  seem  to  indicate  that  the  calcium 
sulphate  which  has  disappeared  as  such  in  the  loaf  is  again  re-formed  by  the 
agency  of  the  acid  in  the  gastric  juice  when  the  bread  is  eaten. 

Calcium  Sulphate  occurs  in  commercial  acid  calcium  phosphates  to  the  extent 
of  2  or  3  per  cent,  up  to  50  per  cent.  The  proportion  varies  according  to  the 
method  of  preparing  the  calcium  phosphate. 

It  is  generally  made  from  bone  ash  by  means  of  phosphoric  and  sulphuric 
acid.  When  commercial  phosphoric  acid  only  is  added  to  the  bone  ash,  a 
product  can  be  obtained  containing  as  little  as  2  per  cent-  or  as  much  as  9  per 
cent,  of  calcium  sulphate.  When  sulphuric  acid  alone  is  used,  the  product 
may  contain  as  much  css  50  user  cent,  of  calcium 
sulphate  /  mixtures  of  these  acids  give  values  intermediate  between  the 
extremes  mentioned.  Calcium  sulphate  is  sometimes  deliberately  added  as 
a  diluent.  To  keep  the  acid  phosphate  and  sodium  bicarbonate  from  too 
intimate  contact,  a  neutral  non-hygroscopic  powder,  known  as  ‘  filling,’  is 
added,  such  as  corn  flour  or  more  usually  rice  flour.  The  filling  may  be  50% 
or  more  of  the  baking  powder. 

The  following  recipes  are  given  in  the  report : 

Calcium  Acid  Phosphate  . .  . .  50  . .  37  . .  2  . .  77 

Sodium  Bicarbonate  . .  . .  . .  25  . .  23  . .  1  . .  41 

Maize  Starch,  rice-flour  or  ground 
rice  . .  . .  . .  . .  . .  25  . .  40  . .  3  to  10 . .  50  to  100 

From  i  oz.  to  1  oz.  of  the  powder  is  used  for  each  pound  of  flour,  hence  if  the 
calcium  acid  phosphate  of  the  first  powder  contained  50%  of  calcium  sulphate 
i  oz.  of  the  powder  would  contribute  over  50  grains  of  calcium 
sulphate  to  the  -Hour.  The  same  remarks  apply  in  regard  to  the 
calcium  sulphate  introduced  with  the  phosphate,  70  grains  per  lb.  being 
contained  in  the  above  flour  if  the  first  ingredient  is  50  per  cent,  phosphate. 
The  phosphate  baking  powders  do  not  keep  well  and  are  not  found  in  retail 
trade.  Bakers  mix  the  ingredients  when  required.  Self-raising  flours  are 
made  thus : 

Calcium  acid  phosphate . .  . .  . .  . .  6  1b. 

Sodium  bicarbonate  . .  . .  . .  . .  3  lb. 

Flour  . .  . .  . .  . .  . .  . .  280  lb. 

Dr.  Hamill  made  the  following  recommendations  ( inter  alia) : 

(a)  Manufacturers  of  acid  phosphates  should  not  prepare  even  their  cheapest 
qualities  of  acid  phosphate,  for  sale  as  food  ingredient,  in  such  a  way  that  they 
jontain  more  than  10  per  cent,  of  calcium  sulphate. 

( b )  Bakers ,  self-raising  flour  makers ,  and  others  using  acid  phosphate  in  the 
preparation  of  food,  should  limit  themselves  to  acid  phosphate  of  high  com¬ 
mercial  quality-— calcium  sulphate  not  to  exceed  10  per  cent. — L.G.B.  Report 
ind  Editorial  comment  C.D.  i./ii.  Index  Fo.  545. 

(We  believe  that  users  of  the  acid  phosphate  in  question  now  stipulate  con¬ 
siderably  less  than  10  %. ) 

Alum  in  Baking  Powders. 

Experiments  on  mice  show  that  bread  containing  Aluminium  Phosphate 
causes  necrosis  of  the  stomach  epithelium  and  the  tops  of  certain  intestinal 
villi;  in  dogs  lesions  are  caused  in  the  descending  colon  and  the  sigmoid 
flexure.  Aluminium  appears  to  have  a  specific  action  on  the  ovary — the 
productivity  of  female  mice  is  diminished  if  fed  on  Aluminous  diet  and  the 
offspring  succumb  more  easily  to  infantile  disease.  Experiments  on  human 
beings  showed  that  baking  powder  containing  Alum,  when  taken  alone,  caused 
liarrhoea  and  painful  indigestion. —  L.  ii./28,456. 

Improvers, 

Sodium  Chloride  has  long  been  used,  the  usual  amount  being 
lbs.  per  sack  of  flour. 

Gelatinised  Potato,  or,  as  it  is  called,  “  Fruit,”  has  been 
used  to  assist  the  yeast  plant  in  its  function  of  vesiculating  and 
maturing  the  dough  with  the  least  trouble  to  the  baker. 
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Sour  Flour  also  materially  improves  baking  qualities,  when 
added  in  the  amount  of  5  lbs.  to  275  of  fresh-milled  flour. 

Acid  Salts  (Persulphates  and  Acid  Phosphates).  The  yeast 
plant  develops  best  in  a  medium  possessing  definite  acidity,  and 
there  must  be  available  in  the  dough  a  supply  of  nitrogenous  food 
and  of  the  phosphatic  sugar  complex.  The  addition  of  acid  enables 
the  British  miller  to  compete  with  overseas  competitors.  Pre¬ 
viously,  it  is  stated,  overseas  flour  was  improved  in  transit,  both  in 
colour  and  acidity,  making  it  more  desirable  from  the  user’s  point 
of  view  for  baking  without  yeast. 

With  regard  to  flour  for  yeast  panification,  here  also  acidification 
is  desirable.  It  was  found  that  a  flour,  for  example — to  give  an 
extreme  case, — containing  12‘71%  albuminoids  and  a  wet  gluten 
figure  of  39 '4,  gave  a  loaf  badly  aerated  and  with  a  crumb  like 
indiarubber.  The  addition  of  \  ounce  of  Ammonium  Persulphate 
per  280  lbs.  of  flour  changed  the  character  of  the  flour  and  gave 
a  good  loaf.  On  the  other  hand,  a  flour  with  8 '2%  albuminoids — 
and  correspondingly  more  carbohydrate — and  wet  gluten  24  67 
gave  an  excellent  loaf. 

Acid  Ammonium  Phosphate  to  the  extent  of,  say,  4  ounces  per 
sack,  it  is  claimed,  will  provide  a  nitrogenous  food  for  the  yeast 
and  will  provide  the  necessary  acidity.  It  may  be  used  in  conjunc¬ 
tion  with  Acid  Calcium  Phosphate. 

Persulphate®  are  stated  to  act  like  Acid  Ammonium  Phosphate 
as  stimulants  in  a  dough  made  of  flour,  yeast,  salt  and  water. 

Chlorine. — -The  use  of  this  is  said  to  be  beneficial,  in  rendering 
flour  amenable  to  maturation  by  yeast. 


Suggested  maximum  quantities  are  : — 

Acid  Calcium  Phosphate  . .  0-3  %  =  134  oz.  to  2S0  lbs. 

Acid  Ammonium  Phosphate  . .  0-2  %  =  9 

Persulphates  . 0-04%  =  1-8  ” 

Chlorine  ..  . 0-07%  =  3  ”  ”,  ” 

Nitrogen  Peroxide  . .  . .  8  parts  of  nitrites  per  million. 

A  mixture  in  about  equal  proportions  of  Acid  Potassium  and  Magnesium 

t  k  ?AiateiS  T?d  flour  18  sald  to  be  an  effective  “improver.” — Public  Health 
Lab.  Work,  Jhenwood. 

fr£’eatTnef™  fl0Vr,]S  alT  £aTied  9$  T  Germany,  Holland  and  other  coun¬ 
tries.  In  favour  of  Persulphates. — W.  Jago,  L.  ii./26,i038. 

UitnSKrf  iU!ilf0tiler  chev11icals  are  foreign  additions  to  flour,  and  con¬ 
st 1  ,  hA  Tdded  substances  which  render  this  food  not  of  the  nature 

oj  flour.— A.  R.  Tankard,  L.  ii./ss6,1243.  We  aqree. 

Ba^ee.  s  eczema  ”  due  to  use  of  flour  containing  Potassium  Persnlnhnte 
rv f16  ex^en^  of  Pafts  per  100,000. — A.  R.  Tankard,  L.  11  / 2s  279 

behigepotaSm  PmfiS7 1  t  Sw  Se  °f  ^rovers /the  commonest 
.  "  ota.jSluIn  1  ersulphate.— J.  T.  A.  Walker,  L.  1/25,1163  ;  See  also  1273. 

,  .  ^  ITT  Immunity  of  French  and  American  bakers  to  this  is 

attributed  to  the  fact  that  the  use  of  ‘  improvers  ’  is  illegal  in  those  countries 
One  of  the  commonest  ‘improvers’  to  which  the  complaint  mav  be  traced 
f  n1Um  Persulphate  which  decomposes  on  addition  of  water  with  Ubera 
tion  of  Oxygen  and  mrmation  of  Potassium  Acid  Sulphate  the Reaction  betes 
expressed  thus  :  2R1SaO.  +  2HaO  =  4KHSO,  +  O,.  Bilker’s  itch  w  is  unknown 

L.  i!/25,1163.try  bef°re  mtroductlon  of  ‘  improvers.’— J.  T.  Ainslie  Walker, 

Improvers  and  Dermatitis.  Dr.  Parsons  on  behalf  of  the  Ministry  of 
Health  made  investigations  on  the  subject  in  the  early  part  of 192? .  Among 


NUTRIMENTA. 


117 


the  concl unions  were  that  probably  50%  of  cases  could  not  be  true  bakers  ’ 
itch  acquired  as  result  of  baking.  During  the  war  and  the  period  of  demobilisa¬ 
tion  the  term  was  widely  used  as  an  euphemism  for  scabies  and  heterogeneous 
skin  lesions.  Trades  unionism  found  to  be  correlated  with  the  subject.  Medical 
opinion  was  that  no  increased  prevalence  of  the  true  complaint  was  found. 
Contact  with  Sugars  and  not  foreign  flour  or  bleaching  processes  accounts  for 
a  large  proportion.  Machinery  avoids  mechanical  irritation  of  the  dough. 
A  small  %  of  cases  found  in  which  after  years  of  immunity  a  baker  may  become 
sensitised  to  flour  protein.  2  cases  were  found. — National  Bakers’  Assocn. 
Review,  Nov.  9,  1923. 

Detection  of  Potato  Starch  in  Bread. — Moisten  a  small  piece 
of  bread  crumb,  crush  to  a  paste  on  a  slide  under  a  cover  glass.  Starch  grains 
from  raw  potatoes  are  recognised  by  their  ovoid,  highly  refractive,  three  or 
four  cornered,  smooth  granules  with  deep  furrows  running  lengthwise.  If 
boiled  potatoes  have  been  used,  granules  are  absent  and  the  cells  usually 
round  and  elliptical. — P.J.  ii.'i  5,549. 

‘  Some  forms  of  Food  Adulteration.’  Governments  of  the  last  half  century 
have  been  content  to  allow  the  subject  to  be  dealt  with  in  a  perfunctory 
manner.  Food  adulteration  is  actually  a  science.  Bakers  have  no  know¬ 
ledge  of  the  chemical  character  of  the  improvers  added  by  the  millers.  Yeast 
adds  Vitamin  ‘  B,’  but  when  leavening  is  done  by  C02  no  Vitamin  is  added. 
Improvers  may  also  destroy  it  if  Yeast  is  used.  Chlorine  is  the  favourite 
bleaching  agent  to-day. — James  Oliver,  M.P.C.,  Nov.  7/28,384. 

Heat  Treatment  of  Fiour.  Weak  flours  have  their  protein  in  an 
insufficient  degree  of  aggregation.  By  heating  in  an  enclosed  space  to  180°  F. 
for  10  to  12  hours  they  acquire  ‘  improving  ’  properties,  and  are  useful  to  add 
to  ordinary  flour  to  the  extent  of  0*7%.— D.  W.  Kent-Jones,  ‘  Modern  Cereal 
Chemistry.’  We  tried  the  experiment  ourselves-  Beyond  the  baking  effect, 
there  was  nothing  remarkable  in  the  product.  Probably  a  higher  temperature 
is  needed  than  that  stated. 


Analysis  of  Flours. 

A  few  years  ago— in  1925  (see  Edn.  XVIII.,  Vol.  II.,  p.  112) 
we  found  the  ash- percentage  in  flours  bought  in  various  parts  of 
London  to  be  within  normal  limits — approx.  0-3  to  0-5%.  It  is 
generally  understood  that  an  ash  of  1%  would  indicate  mineral 
adulteration  or  low-grade  flour. 

In  the  case  of  Self-raising  Flour,  several  samples  showed  about 
2%  of  inorganic  residue  on  ignition. 

Detection  of  Bleaching  of  Flour. 

This  can  be  effected  by  the  production  of  a  red  colour  with  the 
Griess-Ilosvay  Roagent,  consisting  of  Sulphanilic  Acid  and  a 
Naphthylamine  in  Acetic  Acid,  or  by  means  of  the  following  test 
(Allen,  5th  Edition,  Vol.  I ,  579).  The  reagent  is  prepared  by 
dissolving  1  Gm.  of  Sulphanilic  Acid  in  100  Cc.  of  hot  saturated 
Ammonium  Chloride  solution,  and  then  adding  1*5  Gm.  of  Phenol 
and  100  Cc.  of  2  N/l  Hydrochloric  Acid.  The  sample  of  flour, 
5  Gm.,  is  macerated  with  100  Cc.  Distilled  Water,  filtered  and 
50  Cc.  of  the  filtrate  is  mixed  with  1  Cc.  of  the  reagent.  After 
15  minutes,  Ammonia  (S.G.  0'880)  is  added  and  the  liquid  stirred. 
An  orange-red  colour  is  produced  with  nitrites  and  is  proportional 
to  the  amount  present.  Minute  amounts,  of  the  order  of  5xl0’6 
Gm.  HN02  in  50  Cc.,  we  find,  give  a  distinct  yellow  colour.  As  a 
simple  test  for  bleached  flour,  the  shaking  of  about  £  oz.  with  2  oz. 
of  Petrol,  the  liquid  taking  up  a  yellow  colour  unless  the  sample 
has  been  bleached,  is  well  known. 
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According  to  Ivenwood  (Public  Health  Lab.  Work),  when  over 
1-5  parts  of  nitrites  per  million  are  present  it  may  be  presumed  that 
the  flour  has  been  bleached.  The  very  slight  reaction  for  nitrites 
given  by  all  the  samples  we  examined,  including  a  known  pure 
specimen,  is  probably  due  to  the  fact  that,  as  stated  by  Alien, 
unbleached  flour  frequently  absorbs  small  portions  of  nitrites  from 
the  air,  especially  in  industrial  towns.  At  any  rate,  it  is  known 
that  even  unbleached  flour  gives  a  slight  nitrite  reaction. 

The  Petrol  test  does  not  seem  to  give  conclusive  evidence.  Thus, 
although  a  colourless  extract  denotes  thorough  bleaching,  there 
appears  to  be  the  possibility  that  a  dark  hour  might  be  just  suffi¬ 
ciently  treated  to  render  it  normal  in  appearance.  A  very  pale 
Petrol  extract,  with  absence  of  nitrites,  may  also  be  indicative 
of  the  use  of  other  bleaching  agents,  such  as  Halogens  or 
Ozone- 

The  data  ive  obtained  in  1925  indicated  that  the  sale  of  bleached 
flour  is  widespread. 

Bleaching  of  interior  flours  by  Nitrogen  Peroxide  should  be  stopped.  The 
only  persons  who  profit  are  the  miller  and  the  baker,  for  from  a  health  point 
of  view  it  is  very  questionable- — It-  King  Brown,  Pr-,  Mar-,  ’2  6,272. 

Bleaching  agents  are  both  unnecessary  and  undesirable — apart  from  probable 
inimical  effects  on  health,  their  presence  serves  to  lessen,  through  oxidation, 
the  amount  of  active  Vitamin  in  bread-— S-  (1.  Wiliimott  and  F.  Wokes,  L. 
ii-/28,673. 

To  detect  f/owr  Sbieached  by  Chlorine,  The  Chlorine  apparently 
occurs  in  or  with  the  extractable  fatty  matter,  being  readily  soluble  in  the 
usual  fat  solvents.  Best  extracted  by  shaking  the  flour  with  a  mixture  of 
Alcohoi,  Ether  and  Petroleum  Ether- — Analyst,  ’26, 150. 

Foreign  mineral  matter  may  be  shown  by  shaking  the  sample  with 
Chloroform ;  the  flour  floats  and  the  mineral  matter  separates  and  may  be 
estimated. 

Copper  Sulphate,  probably  employed  to  prevent  or  destroy  fungoid  growth 
In  the  corn,  has  been  detected  in  flour  and  bread. — Kenwood. 

Moisture  in  Flour. — This  should  not  exceed  15% — Kenwood. 


Bread-making. 

W  heat  and  rye  are  the  only  suitable  cereals  for  bread -making 

owing  to  the  fact  that  they  contain  the  protein  “  gluten  ”  which 
becomes  viscid  on  mixing  with  water — hence  forming  a  dough. 
Gluten  is  developed  by  interaction  in  the  presence  of  water  of  the 
two  proteins  gliadin  and  glutinin. 

In  wheat  flour  there  is  more  gliadin  than  glutinin.  Generally  speaking, 
gliadin  gives  tenacity  and  elasticity  to  the  gluten,  while  glutinin  gives  it 
8  and  the  two  proteins  must  be  present  in  proper  proportions  if  the 

gluten  is  to  have  the  properties  required  in  bread-making.  In  order  to  make 
a  large  light  loaf  of  bread  the  flour  should  have  a  fairly  high  gluten  content, 

containing  a  large  proportion  of  gliadin. — H.  C.  Sherman,  Food  Products, 
v  1924;. 

It  is  of  interest  to  add  the  following 
baking  (since  the  advent  of  ‘  German  ’  yeast). 


“  recipe  ”  used  in  home 


Recipe  for  Making  Bread  of  the  ’80 ’s 

Put  into  a  large  earthenware  jar  6  or  7  lbs.  of  best  flour  with  a  little  salt 
and  allow  to  stand  near  the  fire.  At  the  same  time  crumble  1  oz  of  German 
veast  into  a  gill  of  luke-warm  water  and  milk,  into  which  has  b?en  stored 
two  tablespoonfuls  of  flour  and  one  of  moist  sugar.  Mix  well  and  then  place 
near  the  fire  to  rise.  In  another  basin  pour  over  a  little  bit  of  butter  or  lard 
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quite  a  gill  of  boiling  water  to  “  dissolve  ”  it,  and  when  the  yeast  has  risen 
to  the  top  of  the  basin  make  a  deep  hole  in  the  centre  of  the  flour  and  after 
cooling  down  the  water  and  fat  with  a  /pint  of  milk  and  adding  some  more 
warm  water,  pour  into  the  hole  along  with  the  yeast,  stirring  in  some  of  the  flour 
until  it  is  a  pool  of  batter  (with  a  wooden  spoon).  Dust  a  little  flour  on  top  and 
place  near  the  fire  to  rise.  Cover  over  with  a  cloth  and  let  it  rise  up  well, 
then  stir  up  with  the  flour,  adding  as  much  water  as  will  make  it  up  to  a  medium 
consistency  of  dough — not  stiff, — kneading  it  we  S3,  as  that  makes  it 
light  and  spongey.  Then  place  it  near  the  fire  to  rise.  Sprinkle  a  little  flour 
on  the  top  and  cover  with  a  heated  plate,  as  that  keeps  it  at  a  regular,  even 
heat,  and  it  possibly  rises  better  by  so  doing.  Turn  the  jar  round  occasionally, 
so  as  not  to  get  it  too  warm  one  side,  and  when  it  rises  up  again,  in  rather  more 
than  i  hour,  make  it  into  6  loaves,  having  your  tins  warmed  and  floured,  and 
let  it  stand  quite  i  hour,  kneading  the  loaves  well  again.  Prick  well  with  a 
fork  and  bake  40  minutes  or  f  hour  in  an  oven  not  too  hot.  Two  things  are 
necessary,  viz.  kneading  well  and  not  having  too  warm  in  summer.  It  must 
be  made  warmer  in  winter,  being  careful  not  to  scald  the  yeast.  Use  rather 
more  than  1  oz.  of  yeast  to  6  lbs.  of  flour,  using  less  in  summer  than 
in  winter. 

Modem  Baking. 

Baking  to-day,  and  the  flours  used,  depend  on  the  procedure. 
The  flours  are  divisible  thus  : — 

(a)  A  flour  for  the  “  long  sponge  ”  method  of  paniflcation.  This 

takes  about  12  hours.  “Paniflcation”  is  virtually  the 
name  given  to  the  process  of  preparing  the  dough  for  the 
baking. 

( b )  A  flour  for  the  “  short  sponge  ”  method,  where  a  larger 

amount  of  yeast  is  used  and  the  fermentation  conducted  at 
a  higher  temperature,  so  as  to  hasten  the  process. 

Other  types  of  flour  are  wanted  for  pastry,  buttermilk  bread, 
wholemeal  flour,  home  baking,  etc. 

General  Survey. 

To  survey  a  subject  regarding  Avhich  medical  authorities,  analysts, 
millers,  bakers,  and  the  public  have  been  unable  to  formulate  a 
regime  after  years  of  discussion,  is  difficult. 

Who/emeai  Flour  and  Bread. — The  removal  of  the  whole  of  the 
bran  layer  which  contains  so  large  a  proportion  of  salts,  and 
which  may  be  deemed  “  bone-forming  ”  constituents,  and  the 
germ  rich  in  protein  and  fat,  appears  to  be  an  erroneous  proceeding. 
Physiologists  have  not  been  able  to  agree  about  it.  Extreme 
advocates  on  one  side  say  the  whole  grain  flour  contains  all  the 
nutriment  and  that  the  white  bread  has  nothing  left  in  it, 
while  the  opponents  of  wholemeal  bread  appear  to  rely  on  the 
contention  that  ‘  offal  ’  and  the  parts  of  the  grain  until  now  given 
to  swine,  etc.,  are  not  digestible  by  human  beings — especially  delicate 
children.  It  seems  to  be  generally  agreed  that  wholemeal  flour  and 
bread  are  of  value  to  children  and  to  all  who  digest  them  with  ease. 
In  such  it  is  not  proved  to  be  injurious,  on  the  contrary,  it  is  in  some 
cases  the  more  desirable  food. 

The  ‘  roughage  ’  effect  of  the  particles  of  cellular  matter  prove 
beneficial,  e.g.,  in  habitual  constipation.  Occasional  consumption 
of  wholemeal  bread  is  certainly  desirable  and  many  benefit  from  its 
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daily  consumption.  Much  may  be  left  to  the  dictates  of  nature. 
The  coarser  wheat  products  in  it  stimulate  peristalsis  ;  the  oil  of  i 
the  germ,  and  Phytin — a  Phosphorus  compound,  especially  abundant 
in  the  bran — may  also  exercise  this  effect. 

We  carefully  avoid  the  phrase  ‘  brown  bread.’  Brown  bread, 
as  found  in  shops  to-day,  is  often  merely  a  mixture  of  white  flour  r 
and  coarse  bran,  and  this  makeshift  is  unsatisfactory. 

A  lot  of  the  whole  wheat  bread  is  harmful  and  unfit  for  food.  A  proper: 
balance  of  fruit  and  vegetables  with  bread  is  the  essential  factor,  as  not  even 
wholemeal  bread  supplies  nearly  enough  mineral  matter  for  the  needs  of  thee 
body. — D.  R.  Hodgson,  Modern  Miller,  1925. 

Stone-milled  flour  quickly  becomes  musty  owing  to  the  retention  of  the  “  oil  ” 
of  the  grain,  present  in  the  germ  and  inner  coat,  i.e.  the  very  parts  containing  , 
the  nourishment,  while  American  flour  will  keep  for  months,  owing  to  the  fact . 
that  the  highly  nutritious  parts  have  been  carefully  removed  and  only  the 
starchy  elements  retained. — A.  O.  Ward,  B.M.J,  i./24,839.  Difficulty  off 
popularising  whole-wheat  bread. — S.  H.  Belfrage,  ibid,  839. 

Wholemeal  flour  is  not  well  adapted  to  general  or  continuous  use.  It  does  5 
not  make  good  pastry,  does  not  keep  well,  and  soon  palls  on  the  appetite. , 
Millstone  bread  (defined  at  the  commencement  of  this  chapter)  recommended  l' 
as  enjoyable  and  economical.- — C.  E.  Shelly,  B.M.J.  i. /24,88s. 

The  majority  of  the  bread  eaters  of  the  world  (over  94%),  prefer 
bread  made  from  flour  derived  from  the  endosperm  of  wheat  only,, 
which  means  that  they  demand  White  Bread,  with  the  elimina¬ 
tion  of  the  bran,  parenchymatous  tissue  and  the  germ. 


The  Miller’s  and  the  Baker’s  Problems. 

Hard  Flours  and  Blends  with  Soft  Home  Produce. 

Our  climate  produces  a  wheat  containing  an  excess  of  moisture, 
and  the  dough  made  from  it,  as  the  bakers  say,  ‘  does  not 
sit  up,’  hence  the  habit  of  baking  in  tins,  or  the  addition  of  the 
drier  Australian  or  Indian  flour. 

The  use  of  blends  of  wheat  from  overseas  with  English  wheat 
is  excellent,  but  the  net  result  we  regret  is  that  the  appetising  loaf 
is  seldom  found  in  our  cities  to-day. 

Ae  Public  Attitude  towards  the  loaf  is,  in  great  measure,  ex¬ 
ceedingly  tolerant,  providing  it  is  nice  to  look  at.  It  is  a  curious 
fact  that  the  consumer  in  the  South  of  England  is  in  no  way 
fastidious.  He  can  be  served  with  a  low  grade  flour  and  the  bread 
made  from  it.  On  the  other  hand,  the  South  Wales  operatives, 
who  are  large  bread  eaters,  demand  the  finest  grade.  These  two 
pieces  of  information  came  out  in  evidence  before  the  Departmen¬ 
tal  Committee  on  “  Treatment  of  Flour  with  Chemical  Substances,” 
which  was  sitting  at  the  time  our  last  Edn.  was  in  the  press. 

Themformation  fits  in  almoatexactly  with  our  own  observations.  H 

the  following  we  cull  from  the  Report  (issued  1927): 

the  greater  use  of  commercially  inferior  wheats  ”?ay  result.jn 

less  nutritive  (?  W  TT  AT  )  mQar.mrh%ii  wn  DUJ  these  are  not  necessarily 

nou- Not  weparMi  * 
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agents  and  improvers  now  in  use,  butitshould  be  made  compulsory  on  manu¬ 
facturers  to  declare  to  purchasers  the  precise  ingre¬ 
dients,  and  compulsory  on  millers  to  inform  customers 
whether  flour  has  been  bleached  or  improved,  and  if  so,  with 

what  substance  and  in  what  proportions.  Welcome  possibility  of  improving 
flour  by  physical  rather  than  chemical  methods.  (We  accord  heartily. 
— W.ELM.) — Report  of  Dept.  Cttee.  on  Treatment  of  Flour  with  Chemical 
Substances,  Ref. — L.  i./27,609.  Bread  of  pefect  color  can  be 
made  from  unbleached  flour. — W.H.M. 

We  have  had  the  impression,  accumulated  during  some  years, 
that  bread  and  allied  foodstuffs  available  in  London,  and  other 
busy  centres,  are  not  so  appetising  as,  or  of  a  flavour  equal  to, 
similar  products  supplied  in  less  busy  localities,  e.g.  country  towns. 
Bluntly,  we  always  remark,  as  no  doubt  do  thousands  of  others, 
on  the  excellence  of  bread,  etc.,  in  the  North  of  England.  Why 
is  this  ?  The  inference  is  that  the  discriminating  purchaser  gets 
the  quality  he  expects.  The  Lancashire  and  Yorkshire  mill-hand 
would  not  be  content  with  the  average  quality  of  bread,  cakes,  etc., 
supplied  in  many  London  shops.  The  Londoner  seems  content  to  put 
up  with  any  type  of  bread  supplied  to  him .  Apparently  the  floating, 
cosmopolitan  population  does  not  need  the  same  careful  handling 
by  the  purveyor. 

Unfortunately,  it  is  not  possible  to  distinguish  one  blended  ffour 
from  another  by  comparing  simple  chemical  figures  for  either 
carbohydrates,  protein,  fat,  ash,  water,  etc.,  or  several  of  them 
collectively.  The  nature  of  the  protein  has  to  be  examined  and 
the  simplest  procedure  of  all  is  the  Baking  Test. 

As  a  fact,  baking  experiments  (having  however  no  reference  to 
the  subject  of  bleaching)  were  kindly  conducted  for  us  (May,  1925), 
in  the  course  of  this  investigation,  by  authorities  interested  in  the 
milling  industry.  Briefly,  our  examination  of  numerous  specimen 
loaves  showed  that  a  loaf  made  from  a  dough  panified  with  yeast 
was  excellent  and  it  retained  its  moisture  far  better  than  those 
made  (a)  with  buttermilk  and  requisite  added  acid  and  Sodium 
Bicarbonate,  (b)  with  milk  and  water  and  additions  of  Sodium 
Bicarbonate  and  Acid  Phosphate,  (c)  self-raising  flour  containing 
Sodium  Bicarbonate  and  Acid  Salts  only. 

The  yeast  loaf  was  palatable  for  a  week.  It  seemed  probable 
from  these  data  that  bread  could  be  made  by  using  modem  self- 
raising  flour  only  ( i.e .  sine  yeast)  and  that  the  procedure  may  be  a 
commercial  proposition  for  a  ‘  quick  ’  trade,  but  we  are  told  it  is 
not  carried  out  by  bakers. 

•Bleaching  and  Improvers . 

To  formulate  an  opinion  on  the  advisability  or  permissibility  of 
Bleaching,  one  may  take  a  few  factors.  It  is  possible  that  by 
allowing  bleaching  the  consumer  gets  the  benefit  of  a  cheaper  loaf 
than  if  it  were  prohibited  by  law  (a  larger  quantity  of  flour  being 
rendered  available  for  use),  but  we  are  not  in  favour  of  bleaching, 
and  we  know  that  millers  who  bleach  now  would  gladly  drop  it  if 
commercial  circumstances  permitted  them  to  discontinue  the 
practice. 
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It  is  probable  that  3  parts  per  million  of  nitrites,  expressed  as  * 
Nitrous  Acid,  will  be  evidence  of  bleaching.  (In  some  Australian 
States,  it  is  recognised  that  the  presence  of  2  parts  per  million  of 
nitrites  indicates  bleaching,  and  flours  containing  more  than  5  parts 
per  million  are  condemned.) 

We  ourselves  cannot  see  any  reason  why  a  flour,  sold  to  a  purchaser  ■ 
entirely  uninformed  of  the  circumstances,  should  he  either  untreated  orr 
else  bleached  or  chemically  “  unproved  ”  at  the  discretion  of  the  vendor. . 

Our  Personal  View  of  the  Modern  Loaf, 

The  tendency  to-day  is  to  provide  food  of  appetising  appearance  ; ' 
in  many  instances  this  is  done  at  the  expense  of  its  nutritive  properties. . 
We  suggest  that  the  ideal  loaf  for  general  consumption  is  one  agreeing 
with  the  qualities  one  recalls  years  ago — slowly -matured,  providing 
nutritive  yeast  products,  reasonably  aerated,  of  satisfactory  weight  rather  - 
than  volume,  baked  almost  black  (to  yield  the  purifying  effects  of  carbon), , 
with  a  quarter -inch  crust ;  a  loaf  that  would  keep  moist  a  week ,  always  ? 
appetising,  made  of  a  good  white  flour  untouched  by  chemicals,  and  a  i 
truly  1  self-raising  ’  dough,  capable  of  synthesising  brain,  brawn  and ! 
muscle. 

Though  well  known  old-fashioned  bread,  guaranteed  to  be  made  of 
unbleached  flour  and  including  English  grown  wheat,  with  no  added  i 
chemicals  whatsoever  is  now  being  advertised  it  would  appear  that  the 
average  individual  who  only  commenced  to  eat  bread  within  the  last 
thirty  years  does  not  knoio  the  flavour  of  old  English  bread.  The  loss 
is  to  be  regretted,  but  perhaps  in  the  circumstances,  he  should  be 
congratulated. 


NUX  VOMICA  (P.P.’14). 

Caffeo-tannic  Acid  thought  to  be  responsible  for  the  blue  colour  formed 
in  a  Tmct.Nucis  Vomica  and  Ammonia  mixture — not  copper. — F.  G.  Hobart, 
P.J.  i./24,670;  ii./24,159,191.  See  our  Vol.  I.,  p.  599. 

Methods- 

requires  1-25%  Strychnine.  U.S.  X.  requires  2-5%  Total  Alkaloids. 

ine  r.l  Alkaloidal  strength  of  powdered  drug  is  2’5%.  Standardisation 
for  total  alkaloid  does  not  limit  the  content  of  strychnine. 

A  menstruum  of  Amyl  Alcohol  1,  Chloroform  3,  and  Ether  4  is  a  useful 
solvent  for  the  alkaloids  in  assaying— A  little  Amyl  Alcohol  added  to  the 
btrychnme  residue  prevents  decrepitation  in  drying. 

Urnoirm?i^gri^}+ric  Sp>  containing  1%  Nitrogen  Peroxide,  the 

*  ,  “u  18  destroyed  m  a  mixture  of  the  alkaloids  in  15  minutes 

strycdnuie  in  presence  of  Brucine,  D.  B.  Dott  found  the 
Citric  Acid  (Gorclin  s  process)  should  be  allowed  to  re-act  at  ordinary  tempera¬ 
ture  for  20  minutes,  and  higher  temperature  should  be  avoided. 

i  :  98*,1S  Dot  !uch  a  good  solvent  for  Strychnine  as  Chloroform 
in  thea  estiniat?nnre^rnppCe  latter  f  used  in  larger  quantity  for  extraction 
See  all D .  B Dott^wf all  d°e3  n°‘  »<>ane,  P.J.  ii./*4,96. 
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Extractors  Nucis  Vomicae  Liquidum  (ILP.’  14.) 

B.P.  ’14 — Standardised  to  1*5%  Strychnine. 

In  the  B.P.  ’14  assay  method  the  brucine  is  entirely  destroyed  by  the  nitric 
acid  in  ten  minutes  by  heating  to  50°  C. 

Toxicology. — It  is  useful  to  Extract  with  Acetic  Acid  and  Alcohol.  The 
Alcohol  assists  filtration. 

Cold  nitration  of  the  Brucine  with  active  nitric,  or  acid  rendered  so  by  adding 
Sodium  Nitrite  essential.  “  50°  Nitrations  ”  cause  large  percentages  of  error 
(loss).  Gravimetric  results  supply  erroneous  deductions.  Strychnine  Nitrate 
is  an  anomalous  salt  to  deal  with  by  toe  process  of  immiscible  solvents. 
Differences  between  standardised  extracts  of  commerce  were  found  of  10-5%. 
— H.  It.  Jensen.  P.J.  ii./i6,458. 

Spectrum  of  Strychnine. — The  smallest  quantity,  e.g.,  1/500  grain, 
can  be  detected — useful  in  cases  of  poisoning.  Alkaloids  generally  give 
characteristic  spectra. — The  late  Prof.  J.  J.  Dobbie. 

There  is  evidence  of  a  further  alkaloid  in  Nux  Vomica  apart  from 
Strychnine  and  Brucine. — C.  A.  Hill,  Pres.  Add.  B.P.  Conf.,  1920. 

Volumetric  estimation  of  Liq.  Strychninse,  using  N/10  Potassium  Bichro¬ 
mate,  which  precipitates  the  alkaloid  quantitatively  from  slightly  acid  solution. 
— J.  R,ae,  P.J.  i./28,270. 


OLEA  ESSENTIALLY 

“  The  History  and  Chemical  Relations  of  the  Terpenes.” — One  of  a 
series  of  Post  Graduate  Lectures  at  the  Pharm.  Soc.,  by  Sir  W.  A.  Tilden. 
Complete  report,  Perfumery  Record,  July  9,  1912. 

Synthesis  of  the  Terpenes. — Prof.  Perkin,  ibid. 

For  the  extraction  of  perfumes  by  distillation,  solvent,  etc.,  various  methods 
are  in  use.  For  cold  enfleurage,  as  used  for  Jasmin  and  Tuberose,  a  mix¬ 
ture  of  pork  and  beef  fat  is  used-  Warm  enfleurage  can  be  used  for  the 
more  stable  Essential  Oils,  e.g.  Rose,  Cassia  and  Violet.  Petroleum  Ether  is 
also  largely  employed,  e.g.  for  Violet.  On  removal  of  the  solvent  the  so-called 
Concretes  are  obtained,  i.e.,  oils  +  resins,  fats,  colouring  matter,  etc. — these 
by-products  have  to  be  removed  to  produce  the  Absolutes.” 

Enfleurage  process,  Petroleum  Ether  and  other  processes  described  in  an 
article  on  the  Riviera  Perfumes. — C.D.  i./27,319. 

Absolute  Flower  Oils — a  comparison  of  the  enfleurage  and  volatile  solvent 
products,  with  description  of  the  enfleurage  process. — W.  A.  Poucher,  C.D. 
1-/28,308. 

Sources  of  Various  Oils. — Island  of  Reunion  yields  Geranium  Oil. 
Mexico. — Linaloe  Oil.  French  Guiana. — Eois  de  Rose  Femelle  (for  producing 
lily  of  the  valley  odours).  Philippine  Islands  and  Madagascar. — Ylang 
Ylang.  Java,  Burmah  and  Uganda. — Citronella  Oils.  This  latter  oil  is  nowr 
used  for  making  various  artificial  violet  bodies. 

Saponification  process  for  Esters  in  Essential  Oils  and  Acetylation 
process  for  alcoholic  constituents,  also  methods  for  determining  Refractive 
Index  and  Optical  Rotation,  are  briefly  dealt  with  in  the  B.P!  appendices. 

The  principal  methods  employed  in  the  analysis  of  perfumery  and 
flavouring  synthetics  and  isolates,  with  results  for  pure  samples,  are 
described  in  a  treatise  by  T.  H.  Durrans, — P.R.  ’24,210. 

Refractive  index  of  liquids,  instrument  for. — R.  Fouracre,  P.J. 
ii./22,88. 

Tables  of  the  more  common  fatty  oils  and  essential  oils,  showing  Sp.  Gr., 
Iodine  Value,  Saponification  Value,  and  Refractive  Index.— C.D.  i./28,366. 

Terpeneless  Essential  Oils. 

Essential  Oils,  deprived  of  their  Terpenes  and  Sesquiterpenes,  which  in 
many  instances  constitute  a  large  proportion  of  the  Oils,  have  the  advantage 
of  being  stronger  in  flavour  and  perfume  than  the  natural  Oils  and  are  much 
more  readily  soluble  than  the  latter. 


TERPENELESS  ESSENTIAL  OILS.  (From  P.R.,  July,  3  921). 
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Sesquiterpeneless  Oik 

As  a  further  refinement’  to  produce  even  more  Soluble  Oils,  the  removal 
>f  the  Sesquiterpenes  in  addition  to  the  Terpenes,  is  effected.  The  following 
lata  are  from  a  paper  by  T.  H.  Durrans  (P.it.,  July,  1924,  p.2-10,  e-t  seq.)  with 
[evisions  to  date. — 1929. 


Con¬ 

centration. 

Solubility  in  Alcohol. 

kbsinthe  . . 

_ 

2  to  3  vo Is.  70% 

Angelica  . . 

20 

3  vols.  70% 

Iniseed 

1-5 

10  vols.  80% 

Bay  .  '  . . 

2—3 

1—1-5  vols.  70% 

Bergamot  . . 

2-5—3 

il  vol,  80%  ;  3 — 4  vols.  70% 

lalamus 

— 

25  vols.  60%  ;  3  vols.  70% 

lananga  . . 

6 

1  vol.  90% 

faraway  . . 

2 

2  vols.  70%  ;  19  vols,  50% 

lardamom 

2 

2—3  vols.  70% 

lassia 

— 

2  vols.  70% 

fedarwood 

— 

1  vol.  90% 

felery 

8 

2  vols.  80% 

Jinnamon  Leaf 

3 

1  vol.  70%  ;  3  vols.  60% 

fitroneila  (Ceylon) 

2 

2  vols.  70% 

fitronella  (Java)  . . 

1-5 

2  vols.  70% 

Jloves  . 

1-5 

2-5  vols.  60%  ;  1  vol.  70% 

Joriander  . . 

1.5 

2  vols.  70% 

Jumin  . 

1-5—2 

5 — 7  vols.  70% 

)ill  . 

2—3 

2—3  vols.  70% 

Eucalyptus  Globulus 

2—3 

2  vols.  70% 

fennel 

1*5 

1  vol.  90% 

Jeranium.  . . 

1-5—2 

1 — 2  vols.  70% 

linger 

— 

2 — 4  vols.  70% 

lops 

8 

1  vol.  80%  ;  20 — 30  vols.  70% 

luniper 

4 

1  vol.  90% 

xavender  (French) 

2 

1 — 2  vols.  70% 

jemon 

25 

3  vols.  70% 

^emongrass 

— 

2  vols.  70% 

hnaloe 

1-5 

1-5 — 3  vols.  70% 

dmes  (Hand-pressed) 

6 

2  vols.  70% 

imes  (Distilled)  . . 

15—20 

1-5  vols.  70% 

dandarin  Orange 

70 

2-5—4  vols.  70%  ;  1-5  vols.  S0% 

feroli 

2 

2 — 2-5  vols.  70% 

Jutmeg . 

5 

1  vol.  80%;  4  vols.  70% 

kange . ! 

65 

2 — 3  vols.  70% 

’almarosa  . .  . .  . . ! 

1*5 

2  vols.  70% 

’eunyroyal 

2 

2  vols.  70% 

’eppermint  (American)  . . 

2 

3  vols.  70% 

’eppermint  (Jap.  dementholised) . . 

2 

2-5  vols.  70%  ;  6  vols.  60% 

’eppermint  (Mitcham) 

2 

2-5 — 3  vols.  70% 

"etitgrain  .  • 

2 

1  vol.  80%  ;  3  vols.  70% 

'imento 

1-5 

1  vol.  70% 

hnus  Sibirica  (Abies) 

2—3 

3  vols.  70% 

losemary  (French) 

2 

2 — 3  vols.  75% 

lose  Otto  ( Stearoptenele3s) 

1-5—2 

1—1-5  vols.  70% 

•age  . 

6 

2 — 2-5  vols.  75% 

•andalwood 

1.5 

3—5  vols.  70% 

lassafras  . . 

— 

1  vol.  90% 

•pearmint  . .  . .  . .  . .  - 

4 

2  vols.  75% 

•pike  Lavender  (French)  . . 

2 

2  vols.  70% 

•pike  ^Spanish)  . . 

1'2 

2  vols.  70% 

■’hyme  . 

2—3 

2—3  vols.  70% 

retivert . 

10 

1  vol.  80% 

(lang  (Manilla)  ••  ..  ..! 

4—5 

1—1-5  vols.  90% 
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It  is  doubtful  whether  an  oil  containing  very  delicate  esters,  e.g.,  Bergamot  t 
oil,  is  improved  by  removing  the  terpenes.  .  I'  urther,  there  is  no  point  what¬ 
ever  in  rendering  terpeneless  an  oil  consisting  almost  entirely  of  its  odorous  r 

constituent  such  as  Clove  Oil.  ...  ,  ,  . 

Lemon  Oils  from  which  the  terpenes  only  have  been  removed  contain 
in  the  neighbourhood  of  42  to  45%  Citral,  whilst  those  from  which  the 
sesquiterpenes  have  also  been  taken  contain  up  to  65%,  or,  as  claimed  by 
some  makers,  72%  Citral.  The  removal  of  the  sesquiterpenes,  in  addition  i 
to  the  terpenes,  causes  the  Oil  to  lose  the  sweetness  and  softness  of  a  well- 
made  terpeneless  oil.  Some  users  hold  that  the  best  results  are  obtained 
with  an  Oil  containing  under  40%  Citral  from  which  the  whole  of  the  terpenes 
have  not  been  removed. — E.  J.  Parry,  C.D.  ii./i3,378. 

Lemon  Grass  Citral,  now  purified  to  such  an  extent  that  the  Verbena 
odour  is  completely  removed,  is  possibly  used  to  adulterate  Sesquiterpeneless 
Lemon  Oil.  It  will  be  seen  from  the  following — 

Sesquiterpeneless  Lemon  Oil,  Sp.  Gr.  0-895,  Rotation  0°  or  to  1°,  Citral  65%. 
Terpeneless  Lemon  Oil,  Sp.  Gr.  0-895,  „  -3  to  -4*,  „  45%. 

Citral,  Sp.  Gr.  0  395,  „  08,  „  100%. 

that  it  is  possible  to  add  to  100  parts  of  Terpeneless  Lemon  Oil  80  or  90  parts 
of  Citral  to  produce  a  Sesquiterpeneless  Lemon  Oil  differing  only  by  its  rota¬ 
tion  of  — 2. — See  also  Oleum  Limonis  Chapter. 

Indian  Essential  Oils. — Lemon  Grass  Oil  is  one  of  the  chief  oils  distilled 
on  the  West  Coast,  but  there  is  room  for  improvement  in  manufacture.  The 
night-flowering  plants  of  India  may  yield  possibilities. — C.D.,  1920,  p.  1435. 

Practically  all  Lemongrass  Oil  is  of  East  Indian  origin,  and  is  obtained  from 
Cymbopogon  jUxuosus,  the  Malabar  or  Cochin  Grass.  The  oil  is  sold  on  its 
Citral  value.  The  principal  use  of  Lemongrass  is  for  extraction  of  Citral  for 
the  manufacture  of  lonone.  The  oils  giving  the  largest  Citral  content  are 
those  from  Ceylon  76,  Cochin  84-5,  Mayotte  87,  ancl  Seychelles  76-81. — C.D. 
ii./27,161. 

African  Essential  Oils.  Reports  on  Geranium  Oil,  Oil  of  'Pittosporv.m 
undulatum,  South  African  and  Rhodesian  Fennel  Seed  and  S.  Rhodesian  Dill 
Seed  oils. — C.D.  ii./27,126. 

Synthetic  Perfumes. — For  a  synopsis  of  the  principal  bodies  used  in 
making  synthetic  perfumes  vide  Pharm.  Formulas,  1914,  and  Perfumery 
Record,  July  5,  19x4. 

Solubilities  of  perfumery  ingredients,  essential  oils  and  synthetics, 
in  Ethyl  Alcohol,  see  Table.— P.R.  ’24,283. 

.  Carminative  V  olatile  Oils  applied  to  mucous  membrane  in  dilute  solution 
increase  muscular  movements  in  the  intestine  in  dogs.  Effects  lessened  by 
Atropine.— O.  H.  Plant,  Jl.  Pharm.  &  Exp.  Therap.,  Nov.  1920. 
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As  an  outcome  of  this  investigation  Saponaceous  Solutions  of  some  of  the 
Essential  Oils  are  prepared  for  physicians’  use  under  the  name  Perfumed 
Formosyls,  vide  Vol.  I.,  p.  600. 

The  results  were  briefly  as  follows: — 

ANTISEPTIC  POWERS  OF  ESSENTIAL  OILS. 


Essential  Oil  Dilution. 

C.A.Co-efft 

Origanum  Oil  (A.)  . 

26 

Thymol  (S.) 

25 

Carvacrol  ( S A 

21 

Thymol  (A.) 

19 

Thyme  Oil  ( S .) 

15 

Thyme  Oil  {A.) 

13 

Geraniol  (S  ) 

12 

Cinnamon  Leaf  Oil  ( S .)  . . 

10 

Cinnamon  Bark  Oil  (S.)  . . 

9 

Clove  Oil  ( S .) 

9 

Cinnamic  Aldehyde  ( S .)  . . 

8 

Citronellol  ( S .) 

8 

Cinnamon  Bark  Oil  ( S .)  . . 

8 

Cinnamon  Bark  Oil  (A.)  . . 

7 

Rosemary  Oil  (S.) . . 

6 

Otto  of  Rose  ( S .)  . . 

6 

Cassia  Oil  (S.) 

5 

Winiergreen  Oil  (.S'.) 

5 

Eucalyptus  Amygd.  (.S'.)  . . 

5 

Lavender  Oil  (English)  (S.) 

5 

Lemon  Oil  (S  ) 

4 

Almond  Oil,  Ess.  S.A.P.(S.) 

4 

Eucalyptol  (8.)* *  .. 

4 

Eucalypt.  Glob.  Oil(S.)  . . 

4 

Garlic  Oil  . . 

2 

Light  Oil  of  Tar  (Red.)  (S.) 

2 

Santal  Oil  (S.) 

u 

Birch  Tar  Oil  (S.) 

n 

Cade  Oil  (S.) 

1 

Chief  Chemical  Constituents. 


82%  Phenols,  e.g.,  Carvacrol. 


46%  Phenols  (Thymol,  &c.) 

As  above. 

86%  Phenols,  e.g.,  Eugenol. 

52  %  Aldehyde,  e.g..  Cinnamic. 
90%  Phenols,  e.g.,  Eugenol  v.  ante. 


82%  Aldehyde  (Cinnamic  Aldehyde)* 

82%  Aldehyde. 

68%  alcohols  estimated  as  Geraniol. 

83-5%  Aldehyde  (Cinnamic). 

Methyl  Salicylate. 

Phellandrene  and  Eucalyptol. 

Esters  as  Linalyl  Acetate  CH,COOCi0 
H  i  v ,  1 1  % .  Linalool  is  isomeric  with 
Geraniol.  Other  constituents  of 
the  oil  are  Linalool  as  such,  Esters, 
other  than  the  Acetate,  Cineol  and 
Limonene. 

Limonene,  Citral  4  to  7%  Citronellal, 
Geranyl  Acetate,  possibly  other 
esters  of  Geraniol  and  Citronellal. 

Benzaldehyde  chiefly. 

67%  Eucalyptol  together  with  Pinene, 
Phellandrene,  Alcohols  and  Alde¬ 
hydes. 

Allyl  Sulphide  chiefly. 

Volatile  Bodies.  Contains  no 
Phenols. 

Contains  93-8%  Alcohol  calculated 
as  Santalol  Ci5HssOH. 

Stated  to  contain  Guaiacol,  Cresol 
and  Pyrocatechin. 


A  -  Aqueous  Solution.  S  =  Saponaceous  Solution. 

* Eucalyptol . — G.  I.  Hudson  has  found  the  C.A.  coefficient  to  be  4-4. 

L.  Cavel  (seeP.R.,  September  19*8)  came  to  similar  general  conclusions.  He 
also  places  Thyme  and  Origanum  Oils  first  and  the  order  in  his  list  is  in 
agreement  with  our  own. 

Affinity  of  Phenols  for  Bacterial  Protein. 

Certain  substances,  e.g.  Formaldehyde,  have  a  direct  interacting  power  with 
Protein.  In  the  case  of  the  Phenols  and  Cresols  the  action  is  more  complex 
and  a  theory  has  been  set  up  on  the  lines  of  an  upheaval  of  the  colloidal  ele¬ 
ments  of  the  bacterial  body  and  consequent  formation  of  an  irreversible  sub¬ 
stance.  The  precipitated  protein  is  not  again  dispersed.  The  action  is  in 
short  very  similar  to  that  of  heat — as  in  the  case  of  heating  egg  albumen. 

Bringing  this  to  bear  upon  the  Essential  Oils  we  see  that  the  Oil  heading  the 
list  contains  82%  of  Carvacrol  or  allied  Phenol  and  that  the  substance  is 


128 


THE  EXTRA  PHARMACOPOEIA. 


0 


practically  as  strong  as  is  the  phenolic  Thymol  which  is  isomeric  with  it.  Them 
follows  Thyme  Oil  with  46%  Thymol  and  subsequently  Cinnamon  Leaf  and 
Clove  Oil  containing  86%  to  90%  Eugenol  (or  allied  bodies).  A  little  lower 
comes  Cinnamon  Bark  Oil  (82%  Aldehyde). 

In  short  we  have  in  these  preparations,  especially  in  the  minute  subdivision 
effected  in  Saponaceous  Emulsions  just  the  very  bodies — higher  up  in  the  homo¬ 
logates  series  which  were  known  to  be  markedly  antiseptic.  The  two  isomeric 
Phenols  which  rank  highest  in  our  experiments  have  almost  the  highest 
molecular  weights  of  those  occurring  in  the  commoner  Essential  Oils — far 
higher  than  Phenol  or  the  Cresols,  herein  is  doubtless  an  answer  to  the  question! 
of  how  the  Essential  Oils  act.  To  introduce  the  colloidal  theories  would  not 
appear  to  greatly  assist  the  matter.  We  should  ctscr/he  the  effect: 
to  one  analogous  with  that  of  the  caustic  action  of] 
Phenol  on  the  tissues — a.  disroot  combination  with  /protein.-. 
Bacterial  protein  may  be  particularly  responsive  to  these  antiseptic  oils. 

Numerous  other  workers  have  followed  up  our  investigations  on  some-; 
what  similar  lines  : 

The  Carbolic  Acid  Coefficients,  using  the  Lancet  method,  determined  for  a 
large  number  of  essential  oils  and  synthetics.  The  results,  confirming  Martin-i- 
dale’s  original  work,  support  contention  that  perfume  materials  have  a  germicidalu 
value  equal  to  the  best  disinfectants. — J.  J.  Bryant,  P.R. ’24,252. 

The  RideaL  Walker  Coefficients  of  some  essential  oils — chiefly  Australian 
— and  their  pure  constituents. — P.R.  ’24,127,388. 

Recent  work  by  S.  Rideal,  E.  K.  Rideal  and  A.  Sciver  produced  results- 
similar  to  those  obtained  by  us  in  1910.  Csing  the  Rideal- W alker  method 
with  B.  typhosus  as  the  test  organism,  they  obtained  an  order  of  germicida. 
power  for  Cinnamon  Leaf,  Clove,  Cassia,  Eucalyptus,  Lavender,  and  Lemon 
Oils,  practically  identical  with  our  values. 

A  20%  emulsion  of  the  oil  in  6%  Green  Soft  Soap  solution  was- 
used  in  each  case,  the  results  being  liable  to  an  error  of  5  to  10%.  Generally, 
it  wras  found  that  those  oils  with  a  high  germicidal  power  formed  stable  soar 
solutions. 

It  was  shown  that  a  relation  can  he  established  between  the  power  of  oils 
to  lower  interfacial^ surface  tension  and  their  germicidal  activity,  the  genera 
rule  being  that  oils  of  hts&lh  Carbolic  Coefficient  ex  re  mo  re. 
likely  to  lower  surface  tension. 

Tables  are  also  given  showing  the  BAY.  Coefficients  of  Essential  Oils  and 
their  constituents  by  A.  R.  Penfold  and  R.  Grant.— P.R.  ’28,285. 


Bactericidal  action  upon  Catarrhal  Organisms. 

The  following  values  were  obtained  for  the  Carbolic  Acid  Coefficient  of 
some  commercial  perfumes,  using  a  mixed  culture  from  the  nose,  Micrococcus 

as,  the.organism,  and  making  the  dilutions  of  the 
pex  turtles  with  5%  solution  of  rosin  soap. 

TTeHn1Son1p1fMpS  n  CoefficieiIt  °£  0-62,  Lily  of  the  Valley  0-1,  Jasmin  0-15 
White  TW° i  «  LRac  (h 09,  Narcissus  0-1,  Night  Stock  0-4 

White  Rose  0  45,  Sweet  Pea  0-045,  Wallflower  0-12  and  Violet  0-11  Mann 

The^renrifcementan?dSoSh0Wffcfut  perfumes  have  a  distinct  bactericidal  value 
in  ceneral  SShtlv  °f  %-s£lri1i  m.  the  Perfume  by  Isopropyl  Alcohol 

P.R  ’2M,6,4018glhtly  mcreases  th3s  bactericidal  power.— E.  C.  Dyche-Teague 

mimicarpus^EucaRrUoi  *T0^X  Bergamot,  Caryophylium,  Cinnamon,  Citrus 
arowth^'f  -,b/lves^ri.st  -and  Turpentine  prohibited 

stituents  of  some  nil«CfhnwC*v^f^vI^^lttls  s^ate(^  that  the  volatile  con 

tovyorcs  “tLta.h^p.Ewi'tbi“o!caUon  01 

germicidal  po™ers .’-5?  J*'lSJaat,“pj^a‘4.42«!<>aP  addS  00nBi‘ierabIi1  t0  lt£ 

^kept^healthv— fnr  by  which  the  teeth  and  mottte 

P.R.’24,49.P  ^  ormulse  of  some  dentifrice  preparations  given.— 

also*!. C°S.  A  °i!/ x 9 ,607.1PleS  °f  1>lants  B-  Power,  C.D.’i 9,971,1003.  Set 
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OLEUM  citrohell®. 

Genuine  Oil  from  Ceylon  Government  gave  the  following  figures  :  Sp. 
5r.  at  15-5°  C.,  0-884.  Optical  rotation — 3-3,  Citronellal  36%,  Geraniol 
11%. 

Citronella  Oil  with  Carbolic  Acid  acts  admirably  in  driving  off  mosquitoes. 
Cairo). — Ph.  Notes.  Bamber  Oil  contains  this  and  Kerosene,  v.  Malaria. 

The  tse-tse  fly  was  thought  to  have  marked  repugnancy  to  the  plant  ( cf . 
irypanosomiasis)  but  it  has  lost  its  reputation  as  a  means  of  warding  off  the 
nsect — the  odour  of  the  oil  is  not  given  off  without  bruising  the  plant. 

Citronellol  and  Citronellal.  Formylation  Method  unreliable. — C.  T. 
Sennett,  P.R.,  1921,12,351,  Y.B.P.,  1923,66. 

Citronella  Oils  having  refractive  index  of  1-472 — 1-473  have  contained  6 
.0  8%  of  Ethyl  Alcohol  as  adulterant,  normal  It. I.  being  1-479 — 
.-482.  The  Alcohol  should  be  determined  in  the  ordinary  way  since  it  would 
lot  be  indicated  by  acetylising  method  of  estimation,  the  Ethyl  Acetate 
ormed  dissolving  on  washing  the  acetylated  oil. — E.  J,  Parry,  C.D.,  Sept. 
15/23,  390. 


OLEUM  EUCALYPTI  (B.P.  ’14). 

( See  also  Vol.  I.,  p.  613,  et  seq.) 

Sources  and  characters  of  Eucalyptus  Oils. 

The  work  entitled  “  Research  on  the  Euoalypts,  especially  in  regard 
:o  the  Essential  Oils,”  by  R.  T.  Baker  and  H.  G.  Smith,  2nd  Edn.  1920, 
oy  authority  of  the  Government  of  New  South  Wales  is  the  standard  work 
>n  the  subject  and  should  be  consulted  by  all  requiring  further  information. 

Eucalyptus  and  other  Australian  Essential  Oils.  Conditions  of  the  industry. 
3.  Macarthuri  yielding  from  60  to  75%  Geranyl  Acetate  is  much  in  favour. 
— C.D.  ’20,746. 

Description  of  oils  of  E.  polybractea ,  E.  phellandra  (formerly  amygdalina), 
3.  dives ,  E.  Macarthuri, E.  citriodora,  E.  cneorijolia  and  others. — A.  B.  Penfold, 
\R.,  1922,324,  Y.B.P.,  ’23,101. 

Sucalyptol.  Syn.  Cineol,  Estimation 

The  Phosphoric  Acid  Method  may/  be  used  as  B.P.  ’14  in  Oleum  Eucalypti, 
t  is  more  accurate  than  the  Resorcinol  method — the  latter  gives  results  far 
00  high. 

U.S.  IS.  assayed  by  converting  the  Eucalyptol  into  Arsenate  at  0°  C.  The 
•rsenato  is  pressed  out  and  split  up  by  means  of  hot  water  and  read  off  by 
volume.  U.S.  X.  requires  70%  Cineol,  but  method  of  Assay  is  not  now  given; 

Dodge  suggests  destroying  the  l'erpenes  with  cold  5%  Potassium  Per¬ 
manganate  Solution  and  after  24  hours  contact  dissolving  the  Manganese 
>ioxide  with  Sulphuric  Acid  and  measuring  the  volume  of  unoxidised  Euoa- 
yptoi.  C.  T.  Bennett  finds  the  method  works  with  Oils  rich  in  Cineol,  but 
iot  with  low  grade  Amygdalina  Od. — P.R.,  1912, 276, 295. 

If  2  Cc.  be  mixed  with  4  Cc.  0!  glacial  acetic  acid  and  3  Cc.  of  Saturated 
rqueous  Sodium  Nitrite,  when  gently  stirred  should  not  form  crystals  of 
'hellandrene  Nitrite  (exclusion  of  oils  containing  much  phellandrene) — U.S. 
has  this  test  modified  by  addition  of  Petroleum  Spirit. 

C.  T.  Bennett  and  M.  S.  Salamon  found  the  most  correct  result  out  of  numer¬ 
ous  modifications  tried,  is  by  use  of  5  Cc.  of  Phosphoric  Acid  in  the  B.P.  '14 
nethod  instead  of  6  Cc. — P.R.  19*9,  P-  211. 

Arsenic  Acid  method  estimation.  It  forms  an  addition  compound  sufficiently 
table  for  the  purpose  and  the  results  are  accurate  within  2%.  The  Phos- 
horic,  Hydrobromic  Acid  and  Resorcinol  methods  criticised. — J.  L.  Turner 
nd  R.  C.  Holmes,  P.J.  i./i5 ,60. 

aNaphtho!  has  been  suggested  as  a  substitute  foro-Cresol  in  the  estimation 
f  Cineol  in  Eucalyptus  Oils  (P.R.  Jan. ’24,9),  v.  Cresineol  infra.  Thi3 
rocedure  has,  however,  been  criticised. — T.  Cocking,  P.R.,  Jan. ’24, 10.  The 
uethod  of  determination  in  Essential  Oils  is  based  on  the  measurement  of  the 
j  eezing  point  and  density  of  a  mixture  with  Naphthol. — G.  Walker,  J.  Soc. 
hem.  Ind.,  *23,42,497,  per  J.C.S.,  A.  ii./24,131. 

Araygdaliua  Oil  was  deofficialised  because  it  was  supposed  that  the  efficacy 
!  Eucalyptus  Oil  is  due  to  Eucalyptol  ,*  but  it  was  pointed  out  previously  that 
>e  reputation  of  the  Oil  in  Europe  was  based  upon  the  use  of  Amygdalina  Oil. 
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Phellandrene.  C10H1S  =  126-128  is  a  large  constituent  of  the  oil  of 
m.  Amygdalina.  The  irritating  effect  of  some  oils  when  inhaled  has  been 
attributed  to  this  body,  but  the  more  general  view  is  that  the  Aldehydes 
produce  it.  Phellandrene  occurs  also  in  the  oil  of  E.  Risdoni  and  many 
others  It  is  absent  from  the  oil  of  E.  Smithii  and  oils  of  that  group. 

Parry  reported  cases  of  diluting  B.P.  Oils  with  Amygdalina  Oils  so  as  to 
come  just  within  official  limits.  .  ,  .. 

This  we  think  reflects  too  much  on  the  honesty  of  the  producer  m  Australia. 
Formerly  the  leaves  of  the  various  species  used  for  distillation  were  not  kept 
separate  with  the  required  care,  but  the  venation  of  the  different  leaves  as 
laid  down  bv  Baker  and  Smith  has  enabled  both  the  gatherers  and  the  dis¬ 
tillers  of  lea’ves  to  readily  distinguish  the  different  species. 

Eucalvptus  Oil  {Amygdalina  Var.)  is  used  in  metallurgy  in  treating  refractory 
ores,  which  are  ground  with  water  to  which  a  small  percentage  of  the  oil  is 
added,  the  effect  of  the  oil  being  to  bring  the  mineral  particlcR  to  the  surface. 
Enormous  quantities  of  the  oil  have  been  consumed  in  preparing  sulphides 
of  zinc  and  lead.  About  4  lb.  oil  is  emulsified  by  vigorous  shaking  with  about 
100  gallons  of  water,  and  "with  this  mixture  the  moistened  or  powdered  ore  is 
stirred.  The  oil  absorbs  the  sulphide  particles  and  carries  them  to  the  sur¬ 
face,  together  with  the  gold  and  silver  contained  in  them,  up  to  95  per  cent, 
of  the  actual  content  of  the  powdered  ore  being  recovered  by  the  process. 
*'  Phellandrene  Oils  ”  it  is  said  work  better  than  others  and  can  thus  be  used  up. 

Aromadendral  CjoHijO  is  the  laevorotatory  high  boiling  aldehyde  found 
in  numerous  E.  Oils.  It  is  a  dehydro-aromatic  aldehyde  discovered  by  H.  G. 
Smith.  It  does  not  occur  in  the  group  of  oils  to  which  E.  Amygdalina  belongs  ; 
the  characteristic  constituent  in  this  group  being  Piperitone,  a  ketone,  and 
the  objectionable  aldehydes  are  of  low  boiling  point. — HudsoD. 

139  species  of  Eucalyptus  have  been  critically  revised.  E.  Viminalis  and 
E.  Rubida  yield  a  Kind  of  manna.— P..T.  ii./i6,82. 

Examination  of  the  Aromatic  Aldehydes  from  E.  Nemiphloia  showed  that 
the  so-called  Aromadendral  is  a  mixture  of  Cuminaldehyde  and  Phellandra! 
in  various  proportions. — A.  R.  Penfold,  J.C.S.,  1922,  121,266,  Y.B.P.,  1922, 6* 
#  Cresineol. — A  compound  of  Cineol  with  orthociesol.  It  can  he  made  by 
mixing  Eucalyptus  Oil  with  ortbocresol.  Analogous  procedure  with  mete 
and  paracresol  does  not  produce  a  crystalline  compound,  though  there  2 
heat  evolved.  Cresineol  has  melting  point  55*2°  C.,  Sp.  Gr.  0-9661 .  Readily 
soluble  in  organic  solvents.  It  is  slowly  decomposed  by  weak  alkalis  and 
to  a  slight,  extent  by  water.  The  formation  of  the  compound  can  be  used 
as  a  method  for  estimating  cmeoL— T.  Tusting  Cocking,  B.P.  Conf.,  1920. 
Eucalyptus  and  Cajuput  Oil. 

The  ortho-cresol  method  for  Cineol  adopted  by  Committee  on  TJnificatior 
of  Analytical  Methods.  Description  of  the  test— Y.B.P.  ’27,114. 

See  also  01.  Lavand.  and  01.  Itosmarini. 

Resorcin  of  course  produces  a  compound.  Pyrogallol  also  makes  £ 
compound  which  crystallises  out  rapidly.  Other  phenols  tried  did  not  acl 
similarly. — W.  H.  M. 


OLEUM  LAVANDULA  FLQRUM. 

n  vera  (Labiatee),  has  Sp.  Gr.  usually  not  belov 

0-88aup  to0-9°0at  !5-5  C.  Soluble  in  three  parts  of  70%  Alcohol.  Shake: 
with  water  in  a  narrow  graduated  cylinder,  volume  of  oil  should  not  b' 
tI'SS  (absence  of  alcohol)  (U.S.  X.).  Terpinolene  is  an  adulterant 
sao/11 ^  contain  from  7  to  11%  of  esters,  and  the  foreign  oil  no 
QfiiJL0/0  °-f  efttr3>  calcV]ated  as  linalyl  acetate  Ct0H,rCtH,Ot  = 
19Thi«’  ono?eSned  SaPuni^cat-lou  with  alcoholic  potash— B.P.  ’14. 
RimniL  f°r  the  t°rei8D  excludes  some  genuine  bigh-grud 

ortmvr  nr  13  no  e^1.d?nc,e  to  show  that  the  esters  improve  th 

odour  or  that  they  have  any  medicinal  value.— Henderson 

Ph.  Ital.  requires  about  35%  Linalyl  Acetate. 

C Sin  eo^M  ItSllF 9 in  Lave,ndeD  Spike  and  Rosemary  Oils  by  th 

to  proceed  thus  k  am^nf  +v!iS  ?ontammg  45%  or  more  of  Cineol  it  is  we 

and  the  mixture  S  i  mixed  Wlth  2>1  6m.  melted  Ortho-cresc 

, SomS  24* p  ciT8tals  form  the  time  the  tempera 

ture  drops  to  24  C.,  the  amount  of  Cineol  is  less  than  45%.  5-1  Gm.  Cresinet 
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3  added,  and  the  mixture  warmed  until  liquid,  it  is  then  well  stirred  and  freez- 
ng-point  is  determined.  The  percentage  of  Cineol  corresponding  to  freezing- 
point  is  found  by  reference  to  curve,  and  is  corrected  for  the  added  Cresineol 
:>y  subtracting  50  and  then  doubling  the  remainder.  French  Lavender  Oil 
lifters  considerably,  apart  from  Ester  content,  from  Spike  Oil  in  amount  of 
lineol  present. — T.  T.  Cocking,  P.H.,  1921,12,339,  Y.B.P.,  1922,61. 

Suggested  that  1  in  4  parts  of  70%  Alcohol  should  be  the  standard  of  solu¬ 
bility  of  the  French  Oil. — Finnemore. 

The  ‘  LavencSer  Controversy  ’  was  started  in  Germany.  It  was  to 
the  effect  that  Lavender  Oil  was  valuable  in  proportion  to  the  percentage  of 
sster.  This  dictum  would  have  resulted  in  the  total  extinction  of  English 
oil,  which  only  ha3  about  8  per  cent,  of  ester.  The  Germans,  however, 
5tarted  on  an  oil  about  which  perfumers  knew  much,  for  the  latter  refused 
to  accept  such  a  standard,  and  as  everyone  knows,  English  lavender  oil  is 
pre-eminent. — Guy  Badclitfe,  C.D.,  March,  25/22,  p.  382. 


OLEUM  LIMONIS  (B.P.  !14). 

Syn.  Oleum  Citri.  P.G.  VI. 

From  fresh  Lemon  Peel  by  expression.  1,000  lemons  yield  14 — 16  oz.  of  oil. 
Sp.  Gr.  0-857  to  0-860.  O.It.  not  less  than  +  59°.  U.S.  X .  requires  4%  Alde¬ 
hyde  by  weight  calculated  as  Citral.  It  ranges  from  4  to  7%.  Citral  C10Hi6O 
=  152-128  is  optically  inactive.  Sp.  Gr.  0-893  to  0-897.  It  occurs  in  a  number 
of  other  essential  oils.  A  somewhat  extensive  investigation  by  U.S. A.  authori¬ 
ties  went  to  show  that  where  pinene  is  found  in  Lemon  Oil,  using  ordinary 
means  of  distillation,  it  is  prima  facie  evidence  of  adulteration.  Other  authori¬ 
ties  are,  however,  of  opinion  that  Pinene  is  a  natural  constituent  of  Lemon 
Oil.  Umney  said  Pinene  may  or  may  not  be  present.  The  Nitrosochlorides 
of  other  terpenes  may  be  similar  to  that  of  pinene. 

The  oil  should  not  be  exposed  to  light  or  air  and  the  presence  of  Lemon 
Juice  also  causes  deterioration. — Finnemore. 

Practically  the  world’s  supply  is  obtained  from  Sicily.  The  greater  part  of 
the  crop  contains  well  over  4%  Citral,  but  a  large  proportion  exported  is 
loctored  down  with  Lemon  Terpenes  to  meet  the  B.P.  minimum  standard. 
Lemon  Oil  contains  over  90%  of  Terpenes  and  Sesquiterpenes,  the  former 
predominating. — C.D.  ii./27,161. 

Freshly  expressed  oil  of  lemon  has  an  optical  index  of  +70°  to  +76°,  at 
20°  C.  An  optical  rotation  exceeding  76°  indicates  an  oil  which  has  suffered 
alteration;  this,  however,  does  not  apply  to  terpeneless  lemon  oils.  In  a 
:resh  oil  the  acid  value  is  very  low,  and  an  increase  of  this  index  is  a  charac¬ 
teristic  of  an  oil  which  has  been  kept  for  some  time.  On  shaking  a  sample 
vhich  has  undergone  alteration  with  an  equal  volume  of  hydrochloric  acid 
'Sp.  Gr.  1-19)  for  one  minute,  the  acid  layer  assumes  a  brownish  coloration 
varying  in  intensity.  The  Eibner-Hue-Zahi  of  normal  lemon  oil  averages 
)-6 — 1-2,  the  higher  figure,  in  conjunction  with  a  refractive  index  of  the  residue 
exceeding  105°,  points  to  the  presence  of  liquid  paraffin  or  a  mineral  oil  as  an 
idulterant. — -C.D.  ii./28,780. 

Hydroxylamine  Process  of  estimating  Aldehydes]and|Ketones, 

with  a  mixture  of  Citral,  Geraniol,  Linalool  and  Geranyl  Acetate,  in  the  pro¬ 
portions  in  which  they  occur  in  ‘  Sesquiterpenelese  ’  Lemon  Oil.  The  method 
was  shown  to  be  at  least  as  satisfactory  as  the  Sodium  Bisulphite  Absorption 
Process  for  determining  Citral  in  Concentrated  Oil  of  Lemon. — A.  H.  Bennett 
and  F.  K.  Donovan,  Analyst,  1922,47,146.  Y.B.P.,  1922,51. 

The  critical  solution  temperature  in  Alcohol  of  Lemon  Oil  suggested  as  a 
means  of  detecting  Terpene  adulterants. — G.  Ajon,’ 24,294. 

P.G.  VI.  requires  that  the  oil  shall  be  soluble  clearly  1  in  12  of  Alcohol — or 
to  show  only  a  little  flocculent  matter, — absence  of  Fatty  Oil  and  Paraffin. 

Macnlne  processes  of  extraction  will  supersede  sponge  method. — Moore 
and  Bennett,  P.R.,  1922,16,36;  Y.B.P.,  1922,71.  See  also  P.R.,  1924,15,23. 

For  Lemon  Tincture  and  Syrup  and  Lemonene,  see  Vol.  I.  p.  867. 

Terpeneless  Lemon  Oil  Manufacture. 

This  industry  in  Southern  Italy  and  Sicily  is  now  a  matter  of  considerable 
competition,  resulting  in  improvement  in  the  technical  details  of  the  process 
adopted.  The  Lemon  Oil  used  for  the  distillation  is  the  finest  obtainable 
owing  to  the  greater  yield  of  Terpeneless  Oils  obtained.  During  the  past  five 
or  six  years  there  has  been  a  marked  improvement  in  the  quality  of  Lemon 
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Oil  nroduced  and  considerable  quantities  testing  between  5%  and  o  o  %> 
Citral  are  now  obtained  These  are  the  qualities  which  are  used  for  the  manu¬ 
facture  of  the  TerpeSss  Oils.  About  93  %  is  distilled  off  in  a  tin-lined  copper 
still  at  the  best  vacuum  obtainable,  usually  between  10  and  20  millimetres. 
No  fractionating  column  is  required  as  if  the  distillation  is 
the  Terpenes  will  not  contain  more  than  about  1 Vo  Citral.  The  Residue  left 
in  the  still  is  steam-distilled  and  about  5%  of  ierpeneless  _  Oil  is  obtained, 
leaving  about  2 i%  of  natural  waxes  and  colouring  matter  in  the  still.  The 
Terpeneless  Oil  so  obtained  has  the  following  characteristics  . 


Specific  Gravity 
Optical  Rotation 
Citral 


0-895  to  0-900 
-  3  to  -  10. 

From  45%  to  50% 


The  only  points  of  importance  are  that  the  natural  Lemon  Oil  must  be 
absolutely  pure  ;  any  impurity  in  it  is  bound  to  affect  adversely  both  the  yield 
and  the  quality  of  the  final  Terpeneless  Oil.  It  is  also  necessary  to  xceep  the 
vacuum  absolutely  constant  throughout  the  process,  otherwise  there  is  a 
considerable  risk  of  “burning"  the  final  produet.- — W.  C.  Slater,  1925. 
See  also  p.  126. 


Sesquiterpeneless  Lemon  Oil  Manufacture. 

This  industry  has  now  been  taken  up  widely  in  Sicily  as  well  as  in  other 
countries.  The  usual  characters  given  by  a  Sesquiterpeneless  Lemon  Oil 
(one  part  of  which  equals  in  flavour  20  to  30  of  natural  oil)  are  : 

Specific  Gravity  . .  . .  . .  . .  . .  0-895 

Optical  Rotation  . .  . .  . .  . .  . .  0  to  -1 

Citral  ..  ..  ..  ..  ..  ..65% 

SoSuMlity. — The  oil  has  the  advantage  of  being  soluble  in  Alcohol 
of  65%.  See  also  table  anlea.  Sesquiterpeneless  Lemon  Oils  are,  however, 
made  of  different  solubilities  aud  concentrations  for  customers’  particular 
requirements,  and  the  preparation  varies  accordingly.  The  Terpeneless  Lemon  1 
Oil  is  dissolved  in  Spirit  and  the  required  quantity  of  Sesquiterpene  is  thrown 
out  by  the  addition  of  water.  The  Alcoholic  fraction  is  drawn  off  and  the 
Alcohol  and  water  removed  in  a  vacuum  when  a  Sesquiterpeneless  Lemon 
Oil  will  be  obtained  soluble  in  Alcohol  of  the  strength  required.  This  process 
is  attended  with  technical  difficulties,  as  the  separation  of  the  two  layers  is 
anything  but  accurate. 

As  regards  a&uft&ration  of  the  NatisraS,  T e rgs e n e fess,  and! 
Sescfuiterpeneiess  Lemosrs  OH,  there  is  little  to  be  said.  It  is  impos¬ 
sible  to  state  to  what  extent  adulteration  is  now  taking  place  as  the  only  two 
adulterants  used  are  Lemon  Terpene  obtained  from  the  manufacture  of  Ter¬ 
peneless  Lemon  Oil,  and  an  extremely  highly  purified  Citral  obtained  from 
Lemongrass  Oil.  Roth  these  products  are  to  be  found  in  natural  Lemon  Oil  and 
hence  it  is  only  by  the  aroma  and  flavour  of  the  oils  that  adulteration  can  be 
discovered.  In  several  instances,  it  is  not  even  possible  to  discover  adulteration 
of  Terpeneless  Lemon  Oil  with  Lemongrass  Citral  either  by  aroma  or  flavour. 
Examples  of  adulteration  of  these  three  oils  with  the  old  adulterants  are  rare  ; 
in  fact  it  may  be  safely  said  that  no  adulterants  are  now  used,  other  than 
those  mentioned  above. — W.  C.  Slater,  1925.  I 

‘Oleum  Citron5  so  called,  in  this  country  is  usually  a  blend  of  Lemon,, 
Orange,  etc  _  (Distinguish  from  Oleum  Citri— “  Citronenol  ”  P.G.  VI.  which  is 
our  Oleum,  Limonis  vide  antea).  Bergamot  Oil  is  from  Citrus  bergamia  peel,i 
by  expression  from  tile  ordinary  Bergamot.  Sp.  Gr.  0-882  to  0  888. 


OLEUM  MENTH2E  MPEREMB  ( B.P .  ’14). 

Peppermint  grown  in  a  damp  situation  is  said  to  yield  only  i  the  amount 
f.  ,■  ^  +8 m T' u  U<ien  ?f.din?ry  .conditions,  but  this  is  not  the  case  in 

Cultivation  m  the  shade  does  not  appear  to  increase 

P  JMil/22^8l7  ^  5^3*  ^^bied  from  H  tons  of  fresh  peppermint.— 

„  B;P.  T4  requires  Sp.  Gr.  0-900  to  0-920,  O.R.  —on0  to  —36°  •  nnt  w  thnn 
°0  'O  Menthol  aud  not  less  than  5%  Esters  calculated  as  Menthyl  Acetate. 
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Menthol  and  Peppermint  Oil  in  Alcohol  Solution.  —  Test  to 
distinguish. 

If  Tincture  of  Iodine  be  added  to  a  Solution  of  Peppermint  Oil,  severa 
drops,  more  or  less,  may  be  added  before  the  yellow  tint  of  Iodine  is  per¬ 
ceptible.  With  a  solution  of  Menthol  there  is  no  absorption,  so  the  yellow 
tint  is  seen  at  once. 

Piedmontese  Oil — The  district  said  to  be  the  Mitcham  of  Italy.  Mit¬ 
cham  plants  introduced  paid  for  cultivation. — C.D..  1920,  1507. 

The  content  of  free  Menthol  in  Peppermint  Oil  produced  in  Manchuria, 
from  plants  taken  from  Japan,  gradually  decreases  with  increasing  lapse  from 
the  time  of  transplantation.  Some  of  the  Menthol  appears  to  be  converted 
into  esters,  and  Menthone  and  Limoaene  were  detected. — P.BVJan. ’24,14. 

A  Peppermint  Oil  from  Western  Australia  compared  favourably  with 
the  best  American  production  and  nearly  resembled  English  distilled  Oil. — 
E.  J.  Parry,  P.R.’24,188. 

A  German  patent  (1921)  describes  a  process  for  converting  Oil  of  Penny¬ 
royal  into  an  oil  resembling  Peppermint  Oil  and  containing  a  high  content  of 
Menthol,  by  reducing  an  ethereal  solution  below  5°C.  with  Sodium  and  Water, 
rhis  process  applied  to  Pulegone  gives  a  product  with  all  the  properties  of 
Menthol.  Previous  observers  (1891),  by  reduction  in  Anhydrous  Ether, 
obtained  large  amounts  of  d-Menthoi  instead  of  the  naturally  occurring  Isevo 
isomer. — P.R/24,55. 

Menthol  from  Mexico. 

The  Department  of  Industry,  Commerce  and  Labour,  in  Mexico,  advises 
;he  exploitation  of  a  plant  known  as  tabaquillo,  but  botanically  termed 
Redeoma  piperita,  Benth.,  which  grows  wild  in  Mexico  in  large  quantities, 
rhe  use  of  the  name  tabaquillo  may  prove  misleading,  as  there  are  no  less  than 
ix  plants  to  which  the  name  is  applied  in  Mexico. 

Further  investigation  of  the  two  plants  Calamintha  macro  sterna,  Benth.,  and 
I edeoma  piperita,  Berthe,  both  known  as  tabaquillo,  is  desirable;  although 
>oth  may  contain  menthol,  the  other  constituents  of  the  volatile  oil  present 
a  each  may  be  different. — E.  M.  Holmes,  C.D.,  Nov.  24/28. 


OLEUM  M0KRHU2E  {B.P.  ’14). 

(See  also  Vol.  I.,  p.  616.) 

Note. — The  chapters  on  Nutrimenta  (Accessory  Food  Factors — Fat  Soluble 
A  ’)  both  in  Vol.  I  and  this  volume  should  be  consulted  for  Vitamin  Information. 

The  5th  Report  of  the  Imperial  Economic  Committee  on  Marketing 
md  preparing  for  Market  of  Foodstuffs  Produced  within  the  Empire 
dates  that  for  relative  richness  in  Vitamins  Scottish  Oil®  rank  first, 
than  Mewfoisncf famci,  then  Norwegian,  but  the  last  is  usually  the 
jest  from  the  marketable  quality  of  colour  and  odour.  Newfoundland  oils 
lo  not  find  a  ready  sale  in  Gt.  Britain— -the  price  is  often  high.  In  Gt.  Britain 
;he  market  value  of  Cod  Liver  Oil  depends  less  on  its  true  medicinal  value 
;han  on  its  acceptability  by  the  public. — C.D.  ii-/ 27,357- 

Norwegian  Cod  Liver  Oil  Industry.  Bergen  is  the  centre  of  the  industry. 
Zield  of  oil  in  1928  (a  poor  year)  was  50,000  hectolitres,  against  70,000  in 
L927.  In  marketing,  some  of  the  dealers  fill  the  air  space  above  the  oil  with 
JO  2  and  Nitrogen  to  prevent  oxidation. 

J .  W.  England  points  out  that  the  total  activity  of  Cod  Liver  Oil  does  not 
■eside  in  its  Vitamin  ‘  D,’  or  in  ‘  A  ’  +  ‘  D,’  any  more  than  Quinine  represents 
;he  total  activity  of  Cinchona  Bark.  He  draws  attention  to  the  Phosphatides, 
md  the  high  content  of  unsaturated  fatty  acids,  vide  infra. — Joseph  W. 
England,  Jl.  Am.  Pharrn.  Assn.,  Feb.,  ’29.  For  a  further  reference  to  this 
)aper,  see  Vitamin  Chapter. 

Sp.  Gr.  0-924 — 0-931  includes  all  genuine  samples.  Unsaponifiable 
Matter.  In  good  quality  oil  rarely  exceeds  1-6%  ;  use  full  excess  of  alkali 
>sfore  extraction;  wash  Ethereal  Extract  at  least  4  times  (Parry).  Free 
Fatty  Acid  calculated  as  Oleic  should  not  exceed  1%,  easily  estimated. 
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Many  samples  falx  below  0-5%.  Iodine  Number  155  to  1x0  (Hubl  s  Solu¬ 
tion  ditto).  We  found  Acid  Value  not  exceeding  2-5.  No  separation  of  solid 
fat  should  take  place  on  exposure  of  the  oil  to  a  temperature  of  0  G.  for  three 
hours.  (B.P.  *14).  1  Cc.  of  the  oil  dissolved  in  10  Cc.  of  Carbon  Disulphide  may 
give  a  violet  blue  colouration  when  gently  shaken  with  one  drop  of  Sulphuric 

A 'over  50%  of  the  medicinal  oils  give  Refractive  Index  1-4801  to  1-4802. 
The  Iodine  value  in  Best  Medicinal  Oils  was  151-1  to  178-7. — Evans. 


Unsaturated  Fatty  Acids  in  the  Oil. 

Cod  Liver  Oil  is  composed  almost  entirely  of  unsaturated  fats.  An  increase 
in  the  amount  of  unsaturated  fatty  acids  in  the  environment  of  the  tubercle 
bacillus  tends  to  disintegrate  it.  An  increase  of  unsaturated  fatty  foods 
yields  an  increase  of  the  same  in  the  blood,  and  the  bacillus  is  present  in 
the  blood  in  comparatively  early  cases  of  phthisis.  Increase  of  saturated  fat 
above  a  certain  point  retards  its  absorption  from  the  intestine.  The  saturated 
fat  is  assimilated  up  to  about  14%  only  ;  unsaturated,  on  the  other  hand  to 
extent  of  98%.  In  mixed  diet  the  unsaturated  help  the  saturated  to  become 
absorbed.  The  highly  Unsaturated  Acids  contained  serve  the  immediate 
needs  of  energy  production  and  the  saturated  are  stored  in  the  nature  of  a 


reserve. 

It  may  be  well  to  remind  non-chemical  readers  that  the  saturated  fatty  acids 
are  those  in  which  all  the  valencies  of  the  Carbon  atom  are  fully  satisfied,  as, 
for  example,  in  Acetic  Acid — the  first  of  the  series  containing  Palmitic  and 
Stearic  Acids.  The  Unsaturated  Acids  have  some  of  the  Carbon  Valen¬ 
cies  unattached  to  other  elements  and  hence  have  double  bonds,  thus  C  =  C, 
e-.g.,  Acrylic  Acid — the  first  of  the  series  containing  Oleic  Acid. 

Cod  Liver  Oil  should  be  prepared  under  conditions  preventing 
oxidation,  both  from  the  aspect  of  this  theory  and  the  newer  Vitamin 
views. 


Cod  Liver  Oil  is  a  food — it  enters  into  permanent  combination  with  a  body 
cell  yielding  energy  to  it  and  altering  the  whole  of  the  cell’s  relations  by  be¬ 
coming  an  integral  part  of  the  cell  protoplasm.  It  is  more  readily  absorbed 
than  other  fats  and  has  probably  a  marked  action  on  metabolism. 

The  greater  part  of  the  fat  obtained  from  animal  tissues  is  not  real  fat, 
but  to  a  great  extent  complex  combinations  of  fatty  acids  with  Glvcero- 
phosphoric  Acid  and  Nitrogen-containing  compounds — the  so-called  Phos- 
phatides— this  is  the  portion  actually  made  use  of  by  living  cells.  Phthisical 
patients  treated  with  Cod  Liver  Oil  have  been  observed  and  effects  on  Nitrogen 
metabolism  found  to  be  marked  and  the  beneficial  effect  on  fat  absorption < 
was  also. considerable. — O.  T.  Williams. 

Cod  Liver  Oil  is  normally  digested  and  absorbed  before  it  reaches  the  lower 
bowel,  hence  it  is  not  a  laxative. — E.  Pritchard,  B.M.J.  i./i  5,489. 

Bases  to  the  extent  of  0-05%  have  been  found,  including  Butylamine, 
Isoamylamine  Hexylamine,  Dihydrolutidine,  which  are  volatile  and  the 
non-volatile  Morrhuine  C?9Ha7N#  and  Aselline  C,RHg2N4.  Eahrion  assumed 
the  presence  of  Aselbc  Acid  C17Ha20ij  in  the  liquid  fatty  acids  from  Cod  Liver 
V  ii,  which  had  I.\  .  175-5.  Cholesterol  is  a  characteristic  constituent,  ranging 
from  0-46  to  1-3%.— Benedict  and  Lewkowitsch.  i 


Phosphorus,  it  is  said,  is  not  found  in  neutral  oils,  but  only  in  acid  sample: 

Iod/^®  0Dl,y  when  decomposition  of  the  liver  has  occurred.  The  ac 
the  9d  *3  not  due  to  these  bodies.  Presence  of  the  last  mentioned 
may  be  sought  by  fusing  with  Sodium  Carbonate 

TVgTVnr^L^’V11^0-^!1!'4-178'7  were  found  for  oil  and  165-6- 
lli-]  1  Aci,d!-obtain?d  therefrom,  indicating  molecular  values  319-7- 
rvrhnvm  lation  and  polymerisation  between  the  double  bonds  am 

to  po5lbly  account  for  a  decrease  in  I  V  In  an  attempi 

Potash  in  tt  4,ley  exist  hi  the  oil,  e.g.,  by  treating  with  Alcoliolit 

Imvino  a  Enl- Wltd  18  carbons  and  4  double  bonds 
ii  /i 2,806  ecuLu  weight  of  290-o  was  obtained.— Owen  T.  Williams,  P.J 


reagent*  He  SinpH  Tdv  ^fobromide  as  the  most  trustwortlij 

had  subsemfpnDv S?+o-I,Vi  —T17!0  tor  the  0il-  °-  T.  Williams  stated  he 
had  subsequently  obtained  similar  figures  on  other  samples  of  oil,  c/.,  Vol.  I 
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OLEUM  OLrra  (B.P.  ’14). 

Sp.  Gr.  0-915  to  0-918.  U.S.X.  Saponification  No.  is  190  to  195  and  Iodine 
NTo.  not  less  than  79  or  more  than  90.  B.P/14  differs  slightly  in  Iodine  No. 

The  production  of  olive  oil  has  made  great  strides  in  California  and  South 
Australia.  The  colour  of  the  oil  varies  considerably  from  water-white  to 
golden- yellow.  Low-class  oils  have  a  green  tinge.  It  should  taste  pleasant 
and  soft,  but  the  taste  varies  according  to  the  locality,  etc.  Thus  oils  from 
ruscan  olives  are  more  palatable  than  those  from  Ligurian  olives.  An  oil 
may  be  quite  pure  and  unadulterated  but  be  inferior  on  this  point.  The 
large  quantity  of  edible  oils  produced  in  Tunis  are  frequently  admixed  with 
the  best  brands  of  French  and  Italian  edible  oils  to  cover  the  harsh  flavour. 

Excluding  abnormal  oils,  a  high  iodine  absorption  may  indicate  adultera¬ 
tion  with  as  little  as  5%  of  a  drying  oil  or  15%  of  sesame,  cottonseed,  and  rape 
oils.  The  saponification  value  will  only  lead  to  definite  results  if  large  quanti¬ 
ties  of  rape  oil  have  been  added.  In  the  elaidin  test,  olive  oil  yields  of  all  oils 
the  hardest  elaidin,  and  also  solidifies  most  quickly’,  but  this  test  can  only  be 
used  as  a  preliminary.  The  examination  of  unsaponifiable  matter  is  necessary 
if  the  addition  of  lard  is  suspected.  Green  olive  oils  should  be  tested  for 
copper.  C.D.,  Commercial  Compendium,  Apl.  7/28,  q.v.  for  further  data. 

Ha!  then’s  Test  for  Cotton  Seed  Oil. — 2  Cc.  of  the  Oil  mixed 
with  1  Cc.  of  Amyl  Alcohol  and  1  Cc.  of  a  1%  Solution  of  Sulphur  in  Car¬ 
bon  Disulphide  and  placed  in  a  test  tube  immersed  in  boiling  water  or  boiling 
brine  shoud  not  develop  a  red  colour  in  15  minutes — absence  of. 

For  Arachis  Oil. — Boil  1  Cc.  of  the  Oil  and  15  Cc  of  Alcoholic 
N/l  KOH  for  20  minutes  under  reflux  condenser  and  keep  24  hours  at  not 
exceeding  15°  C.  A  cloudiness  or  distinct  deposit  of  crystals  (Potassium 
Arachidate)  would  indicate  presence  of  Arachis  Oil. 

For  Sesame  Oil. — 2  Cc.  of  the  Oil  shaken  for  $  minute  with  1  Cc.  of 
strong  Hydrochloric  Acid  containing  1%  of  Cane  Sugar  and  allowed  to  stand 
for  5  minutes,  the  acid  layer  should  not  become  pink  (U.S.  slightly  modi¬ 
fied).  Our  experiments  showed  that  5%  or  even  less  of  Sesame  Oil  working 
with  a  pure  control  is  quite  easily  detected  by  this  test.  We  found  that 
20%  of  Sesame  Oil  gives  a  deep  red.  The  reagent  must  be  freshly  prepared. 

It  is  also  necessary  that  the  Sesame  Oil  shall  be  recent.  We  have  found 
that  old  Sesame  Oil  fails  to  give  the  red  colour — on  the  contrary,  it  produces 
a  characteristic  light  green  colour. 

Olive  Oils  ought  not  to  be  condemned  as  impure  on  the  basis  of  the  test. 
Experiments  with  Spanish,  Italian,  etc.  brand?.  -  C.  E.  Sage,  P.J.  i./xy ,128. 

f Ylodified  B.P,  Test.  Dissolve  Cane  Sugar  O'l  Gra.  in  5  Cc. 
Hydrochloric  Acid  and  allow  to  stand  15  to  20  minutes  at  20  to  25°C.  The 
colour  will  then  be  faint  cream.  Shake  5  Cc.  of  the  solution  with  10  Cc.  of 
the  oil  and  5  Cc.  of  Petroleum  Spirit  for  10  minutes.  By  this  inean^  21% 
of  Sesame  Oil  can  be  detected.  The  B.P.  method  may  miss  more  than 
2-1%. — Evans. 

Nitric  Acid  Test  for  other  Oils. — Agitate  5  Cc.  of  the  oil  with  5  Cc.  of 
HNO*  Sp.  Gr.  1-30  and  heat  for  5  minutes.  There  should  be  no  darkening 
and  the  oil  should  have  set  firm  in  12  to  18  hours. 

For  Tea  Seed  Oil.  (Biefoer’s  Reagent).- — -It  is  impossible  either 
by  chemical  or  physical  constants  or  by  available  colour  tests  to  ascertain 
whether  Olive  Oil  is  adulterated  with  Tea  Seed  Oil. — IL.  A.  Caulkin,  B.P.Conf., 
1:927,  per  P.J.  i./27,770  ;  See  also  J.  Cofman  Nicoresti,  P.J.  i./2o,139. 

Prepare  a  mixture  of  concentrated  nitric  acid,  concentrated  sulphuric 
acid  and  water,  equal  parts  by  weight.  Of  this  mixture  10  Cc.  is  well  shaken 
in  a  test-tube  with  10  Cc.  of  the  oil  to  be  analysed,  and  placed  in  boiling 
water  for  twenty  minutes.  Should  any  tea-seed  oil  be  present  the  oil  layer 
changes  to  a  cherry-red  colour.  The  colour  varies  with  the  amount  and 
quality  of  tea-seed  oil  present,  the  crude  oil  gives  a  deeper  colour.  When 
cool,  samples  of  pure  olive  oil  solidify  to  a  yellow,  nearly  white,  mass,  while 
the  adulterated  oil  remains  liquid  or  semi-«olid,  according  to  the  amount  of 
tea- seed  oil  present,  having  the  characteristic  colour.  When  the  tea-seed  oil 
is  less  than  20  per  cent,  it  is  better  to  work  on  50  Cc.  of  oil  and  30  Cc. 
of  the  acid  mixture. 

Our  experiments  with  the  test  gave  the  following  - 

1.  Tea  Seed  Oil  10  Cc.  and  10  Cc.  of  the  mixed  acids,  the  oily  layer  quickly 
turned  dark  brown,  nearly  black.  On  continued  heating  as  directed  the 
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colour  fades  partly,  leaving  an  orange  red  coloured  layer,  containing  black 
particles  in  suspension.  On  cooling,  the  oily  layer  becomes  very  thick,  but 
gives  no  signs  of  solidifying.  ,  _  ...  .. 

2.  Olive  Oil  and  Tea  Seed  Oil  mixed  in  equal  parts,  on  heating  with  the 
acid  mixture  became  light  brown,  and  on  continued  heating  faded  to  a  dark 
yellow  tint.  On  cooling  the  oily  layer  became  semi-solid. 

3.  Olive  03!  used  aloue,  the  change  in  colour  is  very  slight,  and  at  the  end 
of  twenty  minutes’  heating  had  only  assumed  a  lemon  yellow  colour.  On 
cooling  the  oil  settled  to  a  solid  mass. 

4.  Nut  Oil.  In  this  case  the  colour  change  is  more  marked  than  with 
Olive  Oil.  After  20  minutes’  heating  the  oil  had  assumed  an  orange  colour. 
This  on  cooling  solidified  in  an  exactly  similar  manner  to  Olive  Oil,  the  only 
difference  being  the  slight  darkening  in  colour. 

Modification  of  the  Nitrous  Vapour  Test  found  to  show  6  to  12%  or  more  of 
Tea  Seed  Oil.— H.  Blin,  Y.B.P.,  ’22,96. 

A  sample  of  Olive  Oil  was  found  to  be  extremely  bitter,  a  colour  with 
Baudouin’s  Test  being  the  only  other  abnormality.  It  seems  probable  that 
this  was  due  to  the  presence  of  Oleoeuropein,  owing  to  unfavourable  climatic 
conditions  in  Spain.  This  glucoside  is  normally  hydrolysed  by  Emulsin 
before  the  fruit  is  pressed,  but  its  presence  in  some  stage  of  hydrolysis  may 
account  for  the  fact  that  some  oils,  without  being  bitter,  may  give  a  positive 
Baudouin’s  Test. — F.  F.  Shelley.  P.R.’24.274. 

Olive  Oil  obtained  by  so/vents  from  the  press  cake  can  be 
identified,  even  in  small  amount.  Heat  about  2  Cc.  with  an  equal  volume  of 
Acetic  Anhydride,  shake,  cool,  and  filter.  In  a  dish  add  a  few  drops  of  Cone. 
Sulphuric  Acid  to  the  filtrate.  A  cherry  red  colour,  which,  on  adding  water, 
turns  green  gradually  disappearing  shows  an  extracted  oil.- — Analyst,  *2  6,416. 


OLEUM  ROSMAEINI  (B.P.  ’14). 

A  colourless  or  pale  yellow  oil  soluble  1  in  1  of  90%  Alcohol  and  1  in  5  to 
10  of.  80%  Alcohol.  Distilled  from  flowering  tops  of  Rosmarinus  Officinalis ; 
(Labiates).  Sp.  Gr.  from  about  0:895  to  0-920.  TT.S.X.  requires  not  less  than 
2v»%  Ester  calculated  as  Bornvl  Acetate  and  not  less  than  10%  of  total 
Borneol. — B.P.  ’14  requires  practically  all  these  constants. 

Cincol  Estimation  by  Cresineol  Method.  See  Oleum  Lavandulae. 

„  Sicilian  Oil  gave  Sp.  Gr.  0-918  to  0-921,  O.R..  +  9  to  4-  5-6°,  R.1. 1-466  to 
11659,  Esters  3-75  to  5-25%,  Free  Alcohols  6-44  to  8-64%,  Total  Alcohols 
9-33  to  lq*7<  %.  The  first  figures  in  each  instance  were  from  plants  gathered  1 
in  August,  the  second  February  and  March— G.  Pellini,  0.  D.,  Sept.  15/23. 
internal ,y  it  is  a  carminative,  and  externally  promotes  the  growth  of  the 


OLEUM  SANT  All  (B.P.  ’14). 

cSSa!  Wood  Oil  should  be  soluble  1  in  6  of  70%  alcohol  at  20*  C.  It 
Sp  Gr  (?g7S  tofc0le9S85than  90%  alcohois’  calc”lated  as  santalol,  C„H,40.— 

tt  1°  -*!!■  Refractive  Index  1-498  to  1-508  at  25°  C. 

Mysore1!  fi  tl°n  iS  sinu  ar*  Ihe  0il  is  distilI<A  in  Government  factories  in 

?ii°ng00£  Q,uality  is  now  available,  containing 
oil  although  SSA  Santalol)  and  closely  resembling  the  East  Indian 
Santalnls  of  tit  tw  J-een  P™ved  that  the  Alcohols  are  identical  with  the 
ands' °f''-  TJlf  011  ’  which  is  obtained  from  S.  SpicaUim 
S  album™  P.  May,  P  J?  lherapeutlcalIy  to  that  obtained  from  the 

M vs 0 r cl ^ h pro ™  1°+^' 0 ■/  n  T7-  Australian  Oil  differ  from  those  oi 

wTsimZVtePhW?rte  1S  Ieast  eqi!al  t0  that  of  s-  Album.— 

imfrnT  *  cmtra  Ti™-A-  *«*»«• 
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Copaiba, 

B.P.  ’14  has  Sp.  Gr.  0-975  to  0-995. 

F or  Maeanuam  and  Maracaibo  varieties  the  Acid  Number  is  at  least  75. 
>ara  and  Bahia  varieties  contain  a  greater  proportion  of  volatile  oil,  coase- 
[iiaafcly  lower  acid  number. — Umney. 

P.G.V.  had  Acid  No.  75-8  to  84-2,  Saponification  No.  84-2  to  92-7.  These 
ire  not  given  in  P.G.  VI. 

Test  for  Gurjun  Balsam  (U.S.X.). — One  drop  of  Nitric  Acid  is  mixed  with 
>  Cc.of  Glacial  Acetic  Acid  and  four  drops  of  the  oil  separated  from  the  sample 
>y  distillation  with  steam  are  added.  No  red  zone  appears,  nor  does  the  liquid 
jecome  red  or  purple  on  shaking. 

Loses  45%  of  its  weight  when  heated  at  100°  C.  for  48  hours. — B.P.  '14. 

When  heated  on  the  water  bath  a  hard  and  brittle  resin  remains  weighing 
lot  less  than  36%  of  the  original  weight  taken. — U.S.  (Paraffin  or  fatty  oils). 

For  further  details  of  Copaiba  see  Oleum  Santali,  Vol.  1. 
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A  poppy  grown  in  this  country  does  not  elaborate  Morphine  in  the  latex. — • 
V.  E.  Dixon,  C.D.  i./28,747.  We  confirmed  that  this  is  apparently  the  case  by 
’.xxmining  capsules  of  our  own  growing  (1929). 

Indian  and  other  Governments  have  reason  to  regard  Opium  as  as  much  a 
necessity  for  the  natives  in  many  parts  as  is  Quinine  for  the  inhabitants  of 
malarial  districts. — P.J.  ii./24,332. 

Ad  diction  to  Opium,  Morphine,  Cocaine,  etc.,  in  this  Vol.  is 
dealt  with,  so  far  as  recent  notes  go,  under  Cocaine.  See  also  individual  chap¬ 
ters  Vol.  I. 

The  ash  of  opium  should  not  exceed  4%  to  8%,  moisture  about  12%. 

In  the  official  assay  process  the  Chlorine  of  the  Ammonium  Chloride  com¬ 
bines  with  the  Calcium  and,  the  Calcium  Morphinate  being  decomposed,  the 
Morphine  is  precipitated  in  the  Saline  solution  in  which  it  is  sparingly 
soluble. — D.  B.  Dott,  P.J.  ii./ c 8,318. 

Of  the  20  or  more  alkaloids  in  Opium,  six  are  of  more  importance  than 
the  others.  These  occur  in  Turkey  Opium  as  follows,  approximately : — 
Morphine  9,  Narcotine  5,  Papaverine,  0‘8,  Thebaine  0'4,  Codeine, 0‘3,  Narceine 
9-2.— P.J.  i./i2,161. 

Extraction  of  Opium  Alkaloids, 

The  plant  is  extracted  with  warm  water  and  an  equal  volume  of  Alcohol 
and  excess  Ammonia  is  added,  precipitating  Morphine  and  Narcotine,  the 
latter  being  separated  by  treatment  with  Benzene  or  Chloroform,  in  which 
Morphine  is  insoluble.  The  mother-liquors  are  treated  with  dilute  Acetic 
Acid,  and  from  this  Papaverine  can  be  extracted  with  Benzene.  The  strong 
bases,  Codeine  and  Thebaine,  forming  salts,  remain  in  solution,  and  can  be 
separated  by  the  addition  of  alkali  which  precipitates  Thebaine,  Codeine 
remaining  in  solution- — J.C.S.,  A,  i./25,153. 

Estimation  of  Narcotine  and  Codeine  in  Opium. — Y.B.P.,  1903,122. 

Assay  from  International  standpoint. — D.  B.  Dott,  P.J.  ii./2o,i99 ;  Y.B.P. 
1920,  p.  18;  see  also  P.J.  ii./2o,302  ;  Y.B.P. ,  1920,23. 

Indian  Opium,  contrary  to  statements  in  Alien'*  Commercial  Organic 
Analysis,  found  to  contain  as  average  during  7  years  not  less  than  7  %  of 
Morphine. — J.  N.  Rakshit,  Analyst,  1921, 46, 481.  Y.B.P.,  1922,16. 

Modified  Dowzard  Process  for  Assay  of  Opium  Tincture. 

Evaporate  100  Cc.  to  25  Gm.  on  water  bath.  Mix  intimately  on  cooling 
3  Om.  Calcium  Hydrate  with  a  small  pestle.  Transfer  to  flask  graduated 
at  102  Cc.  Shake  well  seven  or  eight  times  in  the  half  hour’s  digestion. 
Filter  off  and  pipette  50  Cc.  to  an  oval  flask  with  30  Cc.  Ether,  5  Cc.  Alcohol 
30%,  and  2  Gm.  Ammonium  Chloride.  Shake  30  minutes,  stand  over  night, 
remove  Ether  layer  with  a  straight  pipette  through  inter-leaved  filter  papers, 
ffiake  residue  with  15  Cc.  Ether.  Again  pipette  off  and  wash  papers  with 
i  Cc.  Ether  (0-720)  twice,  thoroughly  evaporate  Ether  from  the  papers  and 
;hen  filter  aqueous  residue  (Morphine  finally),  washing  pipette,  etc.,  with  100 
3c.  Morphinated  water.  Dry  filter  papers  by  identical  compression.  Digest 
;ach  with  20  Cc.  N/10  Sulphuric  Acid,  pulp  the  papers  thoroughly,  dilute 
with  water  and  back-titrate  with  N/20  Sodium  Hydrate  using  Methyl  Orange. 
— H.  R.  Jensen,  P.J.  ii./i3,876. 
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The  presence  of  Milk  Sugar,  i.e.,  as  diluent  of  Opium,  may  interfere 
markedly  in  the  U.S.  assay  process.  Milk  Sugar  is  no  longer  specified  as, 
^suitable  diluent  in  U.S.  Starch  also  interferes. — P.J.  ii./i3,647.  . 

In  powdered  Opium  the  amount  of  Morphine  compounds  insoluble  m  water 
appears  to  increase  with  age  of  the  sample.  Amount  of  total  Morphine  is 
also  reduced. — P.J.  ii./i2,781. 

By  drying  the  Opium  and  passing  through  a  No.  20  sieve  it  is  possible 
to  extract  it  perfectly  when  making  tincture  by  maceration  and  percolation  with 
45%  spirit  at  least  as  completely  as  can  be  done  in  the  B.P.  process  of  analysis. 
The  waxes ,  etc.,  present  in  Opium  certainly  affect  the  extraction  of  the  alkalouls  . 
B  P  process  is  wasteful  and  troublesome.  Redwood  s  process  of  1885  should 
be  reverted  to  with  addition  of  percolation.  Opium  in  powder  loses  strength: 
hut  liquid  preparations  do  not. — A.  C.  Abraham,  H.  E.  Digby  &  J.  Rae,  P.J. 
i./22,  353 


Brom-phenol-blue  recommended  as  indicator  for  titration  of  Morphine. 
A  1%  solution  of  Morphine  Hydrochloride  has  a  pH  of  3-65. — N.  Evers,  B.P. 
Conf.,  1921 ;  P.J.  i./2i, 470.  ,  ^  . 

Morphine  and  other  alkaloids  m  animal  excreta.  Detection  in  organs.i 
urine,  etc. — Y.B.P.,  1922,12. 

The  fate  of  Morphine  in  the  animal  body,  with  a  method  of  estimation  in 
body  fluids  and  tissues—  JI.  Ph.  &  Exp.  Ther.,  June,  *27,177. 


Standardisation  of  all  the  Active  Constituents  of  Opium  suggested, 
i.e.,  Morphine,  Narcotme,  Codeine  and  Meconic  Acid,  not  on  Morphine 


content  alone. 

The  estimation  of  Meconic  acid  is  colorimetric  by  means  of  (1)  precipita¬ 
tion  with  Goulard’s  Extract ;  (2)  subsequent  comparison  of  the  colour  pro¬ 
duced  with  Ferric  Chloride — using  a  control  of  pure  Meconic  Acid.  Tht 
paper  should  be  consulted. 

As  a  result  of  the  examination  of  four  samples  of  Opium  the  author  found  : — 


Morphine  . 

. .  12-2% 

14-1% 

10-5% 

12-4% 

Narcotine.. 

..  5-8% 

4-8% 

6-8% 

7-6% 

Codeine 

..  1*1% 

0-7% 

1*6% 

0-9% 

Meconic  Acid 

. .  5-4% 

4-3% 

4-5% 

6-4% 

— P.  Van  der  Wielen,  P.J. 

ii./i3,114. 

Estimation  of  Morphine  in  Omnopoa  and  other  Opiates. 

Liberate  the  alkaloids  by  Sodium  Bicarbonate  and  extract  those  othen 
than  Morphine  by  Chloroform  saturated  with  Morphine;  the  Morphine  ii 
then  extracted  by  a  mixture  of  equal  volumes  of  Isobutyl  Alcohol  and  Chloro 
form,  the  extract  is  shaken  with  a  known  amount  of  standard  Hjrdrochlori< 
Acid,  the  excess  of  which  is  found  by  titration.  Results  are  about  1-5%  toe 
high.— E.  Anneler  (Arch.  Pharm..  ioi2,250,  186-198).  J.C.S.A.  ii./x?..8l9; 

Ammonia  is  present  in  Opium  to  the  extent  of  0-2  to  0-3%.  The  odour 
of  Ammonia  is  noticeable  in  estimating  the  Morphine  content  in  Opium  on: 
liberating  the  alkaloids  with  lime  in  the  B.P.  process.— J.  N.  Raksliit,  P.J. 
i./T  7-255. 


Estimation  in  Acid  Liquids,  e.g Sydenham’s  Laudanum  of  the  Codex. — 
P  J.  ii  /i 3,881. 

Assay  of  Acetum  Opii,  N.F.  (Formerly  U.S.).  Owing  to  the  amount  of* 
Acetic  Acid  and  the  large  amount  of  Acid,  the  ordinary  lime  method  is  not1 
suitable.  It  is  best  to  proceed  thus  :  Mix  40  Cc.  with  the  calculated  quantity 
of  lime,  to  nearly  neutralise,  evaporate  to  a  syrup,  and  extract  with  successive: 
quantities  of  Spirit.  Evaporate  the  ale.  solution  to  near  dryness  and  make 
UIne  aI}(*  water.  Collect  the  Ammonium  Chloride  precipitate 
from  _5  Cc.  of  filtrate,  solve  m  boiling  Spirit,  filter  the  solution  through  the  same 

“ISw/v T™B.’ Dott.P. j"w2J°688Pmt  “d  0trate-  Th0  %  iIldicated  wasi 

A“ett 

Q  tA*10  ai1]T-i1oi(ial  ^y^^T.klorides  may  be  shaken  with  a  buffer 

nr  8’G  and  ^ther.  Morphine  is  separated  and  can  be  dissolved  in 

f  Ihe  aqueous  filtrate  is  treated  with  Sodiums 
Hydroxide  and  shaken  out  with  Ether.  The  Ethereal  solutions  sire  rmn-i 

alkafoids^P^J6? / 2 5^63 8  an<*  weig^!e^  for  ^le  determination  of  the  remaining 
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Morphine  Estimation  in  Poppy  Extracts.  Alcohol  90%  was  found  to 
extract  the  alkaloid,  the  extracts  being  naturally  acid  in  reaction.  Isopropyl 
Alcohol  gave  identical  results. — C.  T.  Bennett  and  13.  C.  Garratt,  B.P.C.,  192*6, 
C.D.  ii./26,235. 

Determination  of  Morphine  using  Barium  Hydroxide. — B.C.  A.,  ’28,A1145. 

Morpbina. 

For  details  of  efforts  at  Synthesis  of  derivatives  of  Morphine  (the  structure 
of  which  is  not  known  with  certainty)  vide — May. 

Solubility  in  Carbon  Tetrachloride  is  0-0156  Gm.  in  100  Gm.  at  18  to 
22°  C. 

Spectrum  lines  characteristic  for  Morphine  are  obtainable  with  1/200  grain. 
— J.  J.  Dobbie,  L.  i./i3,1399. 

Morphine  Colour  Test.— On  dissolving  0-01  Gm.  of  morphine  hydro¬ 
chloride  in  2  Cc.  of  sulphuric  acid  and  carefully  layering  on  a  solution  of 
hydrogen  peroxide  (3%),  at  the  junction  of  the  two  liquids  a  yellowish  brown 
coloration  develops  in  the  upper  layer,  and  a  bright  emerald  coloured  ring  in 
the  lower  layer.  Methyl-morphine  hydrochloride,  ethyl-morphine  and 
apomorphine  also  yield  the  coloration  -which,  however,  is  not  produced  by 
other  opium  alkaloids. — L.  Ekkert,  C.D.,  dime  23/28,777.  We  found  the  test 
satisfactory  as  stated.  Papaverine  gives  a  red  color. 

Gregory’s  Sait.  An  impure  Morphine  Hydrochloride,  being  a  mixture 
or  double  salt  of  Morphine  Hydrochloride  and  Codeine  Hydrochloride  oc¬ 
curring  in  the  manufacture  of  Morphine. 

Codeine,  in  various  Indian  Opiums,  0-6  to  1-84%.  Method  of  proceeding. 
— J.  N.  Rakshit,  Analyst,  1921, 46, 481,  Y.B.P.,  1922,16. 

Ethyl  Morphine  Sulphate  (C^HisOaNC^HsHHoSCU.SHoO  is  soluble 
1  in  9^  of  water  at  15-5°  C.  and  1  in  111  of  Alcohol  90%. — J.  L.  Thomson, 
P.J.  i./20,7. 

Diamorphine  Hydrochloride.  Fr.  Cx.  Supp.  II.  Test. — Place  0-05  Gm. 
in  a  porcelain  capsule.  Add  2  drops  HNOs  (63-64%).  A  yellow  coloured 
solution  results.  Heat  gently  over  a  small  flame  until  the  liquid  begins  to 
assume  green  colour.  Remove  from  heat.  The  liquid  will  gradually  assume 
a  deeper  colour.  Morphine,  Ethyl  Morphine  and  Codeine  do  not  yield  this. 

Morphine,  Hydrogenation  of,  by  using  Platinum  or  Nickel  Oxide  catalyst. 
— J.C.S.I.,  1921,  40,446R,  Y.B.P.,  1922,1.  cf.  Colchicine  and  Quinine  Hydro¬ 
genation. 

Cryptopine,  Gnoseopime,  Meconir.e,  Papaverine,  and  Xanthaline — 
are  other  constituents  of  opium.  Papaverine  has  recently  attracted  attention 
therapeutically. — See  Vol.  I. 

Laudanosine  (another  body). — Yields  on  oxidation  ^cLod-al  vide  Edn. 
XVII,  Vol.  I,  p.  549. 

Cryptopine — W.  H.  Perkin,  Trans.  Chem.  Soc.  1916,  p.  815  (B.M.J.  i./i7. 
836)  worked  on  this  alkaloid,  to  produce  5  ozs.  of  which  10,000  lbs.  of 
Opium  were  needed.  Oxidation  experiments  show  the  probable  molecular 
arrangement  of  it  and  protopine  and  allied  bodies. 

Hydroxycodeine.  Syn.  Neopine.  A  new  amorphous  alkaloid  found  by 
T.  and  H.  Smith  in  small  quantity  in  the  last  Opium  Alkaloid  Mother  liquors. 
Readily  soluble  in  water,  Alcohol,  Ether  and  Chloroform.  Hydrobromide  and 
Hydrochloride  both  crystallise  well. — J.O.  S.T.,  *n.34. 

All  the  Acyl  compounds  of  Morphine,  e.g.,  Diacetylmorphine  and 
Benzoylmorphine,  are  readily  decomposed  and  Morphine  recovered  from 
them,  whereas  the  Alkyl  derivatives,  such  as  Codeine  and  Benzylmorphine, 
are  intimate  compounds  from  which  the  Morphine  cannot  be  recovered.  The 
former  are  strong  narcotics  like  Morphine,  and  the  latter  onlv  weak  narcotics. 
— *D.  B.  Dott,  P.J.  ii./28,250. 

Apomorphinee  Hy&rocklori&um. 

The  correct  formula  is  no  doubt  (C17Hi7N0?HCi).,-3H20.  It  is  customary 
bo  give  formula)  of  alkaloidal  salts  with  their  full  water  of  crystallisation, 
though  books  commonly  describe  the  anhydrous  3alt. — D.  B.  Dott,  P.J.  H./21, 
102.  For  further  details  of  Dott’s  previous  work  on  the  subject  see  Edn. 
XVII. ,  Vol.  IT.,  p.  124,125. 
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It  is  a  very  hygroscopic  salt.  We  found  that,  on  drying  a  sample  of  com¬ 
merce  and  then" placing  over  Calcium  Chloride  it  reverted  to  the  content  of 
water  originally  present,  viz.,  3-4%.  ,  ,  ,  .  .. 

Sufficient  Apomorphine  to  produce  vomiting  can  be  absorbed  from  thee 
environment  of  the  eve,  even  when  the  tear  ducts  are  not  patent ;  absorption 
of  poisons  from  the  external  ear  cavity  is  also  possible.— Macht, 

Dec.  8/23,  P.J.  i./24,14. 


OXYGEN. 

Atmospheric  Pollution. 

The  percentage  of  COa  in  crowded  rooms  has  nothing  to  do  with  the  sense? 
of  discomfort.  It  cannot  get  into  the  body — respiration  prevents  it.  The 
amount  of  this  gas  in  the  lungs  is  always  kept  the  same.  A  person  placed  ini 
any  C09  containing  atmosphere  will  not  feel  ill  effects  until  the  amount  rises s 
to  over  60% — the  normal  amount  in  the  lungs.  Similarly  the  oxygen  in  a 
crowded  room  is  never  diminished  by  more  than  1  % — this  diminution  has  no 
physiological  effect.  The  real  source  of  pollution  and  infection  is  in  the 
speaking,  coughing  and  sneezing  by  man — the  spray  of  saliva  passing  out  from 
the  mouth.  Pneumococcic  and  other  cold  infection  from  man  to  man  in  this 
way  has  been  conclusively  proved. 

L.  Hill  and  F.  F.  Muecke  investigated  the  reason  why  people  (children) 
exposed  to  the  weather  and  wind  never  catch  colds,  whilst  the  moment  they 
return  to  crowded  places  and  chill  autumn  weather  and  they  return  to  schools  5 
the  colds  run  round  and  everyone  catches  them.  The  reason  is  to  be  sought 
in  the  fact  that  the  mucous  membrane  in  the  cool  surroundings  and  outside r 
air  is  taut — there  is  very  scanty  secretion,  whilst  a  heated  room  pretty  well 
saturated  with  moisture  causes  the  mucous  membrane  of  the  nose  to  become 
turgid  with  blood  and  covered  with  thick  secretion  and  the  tissues  are  all 
swollen.  (A  fan  in  a  hot  room  causes  the  opposite  effect — bringing  the  mem¬ 
branes  into  the  first  state  again.)  On  going  out  into  the  cold  open  air  the  blood 
goes  out  as  the  vessels  contract,  but  the  mucous  membrane  is  still  boggy,  it 
pits  and  the  secretion  (and  tissue  lymph)  is  thick  upon  it — a  medium  for  the: 
growth,  of  bacteria.  Adequate  ventilation  is  essential.  The  immunity  to 
‘  colds  ’  of  those  who  live  an  open  air  life  is  well  known.  Keep  the  air  in  rooms e 
cool  and  in  motion.  Confinement  of  air  space,  radiator  heating,  absence  of 
movement  of  the  air  (draughts)  in  modern  buildings  and  the  like  is  diminishing; 
metabolism  and  vigour,  health  and  happiness — quite  apart  from  causing 
consumption.  Skyscrapers  and  the  artificially  lighted  cellars  people  have  to  live 
and  , work  in  must  be  condemned. — Leonard  Hill,  L.  i./i 3,1286  et  sea.,  see  also 
L.  h./i2,767. 

Oxygen  Content  of  the  Air.— 212  determinations  during  period  of  tern 
months  April,  1911  January,  1912,  showed  no  material  fluctuation  despite 
all  possible  alterations  m  climatic  conditions,  including  periods  before,  during 
nan£™  vegetative  season.  The  averages  were  20-952%  Oxygen  and. 
0-031%  Carbon  Dioxide  which  maintain  the  results  of  Cavendish  in‘l783  and 
l.'^/  as  lo  the  uniformity  of  air  as  regards  its  Oxygen  content. 

I  he  interdependence  between  the  amounts  of  Oxygen  and  Carbon  Dioxide 
is  so  constant  that  estimations  of  the  latter  made  in  the  Loudin  apparatus  mav 
be  taken  as  accurate  indications  of  the  Oxygen  content,  e.g.,  for  every  0-01  %i 
increase  m  Carbon  Dioxide  a  corresponding  increase  in  the  percentage  oi 
Oxygen  may  he  assumed.— Na.,  June  19,  1913,400.  1 

1  he  Atmosphere  of  London  Underground  Railways.  ' 

I'QvTrnff  the  PY?1?61  °t,orsanisms  which  develop  at  room  temperature 

dPvSS™  t  i4  f0r  raIlway  air  to  10  for  outside  air,  but  for  organisms 
developing  at  body  temperature  the  ratio  is  2  to  1,  the  mean  number  per 

met  with  nopnr  tn  ™n|L9  and  4-6  ^Poctively.  While  some  of  the  organisms  ’ 
Snaii  lnni  ™1,  n08,e’  a£d  OIl  surface  of  body,  in  no  instance  were 

mould3>  w-  Aspemllm 

i'lie  13th  Report  of  the  Advisory  Committee  on  Atmosnherie  Pollution  =uoee.t« 

fc-Kf?1 tinim AnSS  "?  Iimits  or  •tadsrfiTSfflTpouffi'. 
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clean  cities- 

erSwS’To  inhalation  in  general  infections  should  he 

employee  as  an  antiseptic  agent,  increasing  the  power  to  dpstrnv  rli^eatm 
organisms- — W.  It.  Meadows,  P.J.  ii./a8,576.  p  er  u  aestroy  aisease 
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Air  Liquefying  Apparatus  (Hampson’s  Patent). 

This  apparatus  depends  upon  a  method  by  which  a  moderate  amount  of 
refrigeration,  produced  by  the  expansion  of  a  gas,  may  be  accumulated  and 
intensified  till  it  reaches  the  point  at  which  the  gas  becomes  liquid  under 
atmospheric  pressure.  The  method  consists  in  directing  all  the  expanded  gas 
immediately  after  its  expansion?  over  the  coils  which  contain  the  compressed 
gas  that  is  on  its  way  to  the  expansion  point.  The  cold  developed  by  expan¬ 
sion  in  the  first  expanded  gas  is  thus  communicated  to  the  on-coming  com¬ 
pressed  gas,  which  consequently  expands  from,  and  therefore  to,  a  lower 
temperature  than  the  preceding  portion.  It  communicates  in  the  same  way 
its  own  intensified  cold  to  the  succeeding  portion  of  compressed  gas.  which  in 
its  turn  i3  made  colder  both  before  and  after  expansion  than  any  that  had 
gone  before.  This  intensification  of  cooling  goes  on  until  the  expansion 
temperature  is  far  lower  than  it  was  at  starting,  and  the  effect  is  so  powerful 
that  even  the  small  amount  of  cooling  due  to  the  free  expansion  of  gas  through 
a  throttle- valve  may  be  made  to  liquefy  air  without  using  other  refrigerants. 

The  amount  of  refrigeration  due  to  free  expansion  was  ascertained  by  Joule 
and  Thomson,  and  is  in  the  first  place  proportional  to  the  fall  of  pressure.  Air 
at  0°  C.  is  cooled  0-29  of  a  degree  C.  for  every  atmosphere  of  pressure-drop. 
This  cooling,  however,  increases  with  the  descent  of  the  temperature  from 
which  expansion  takes  place,  and  the  law  is  that  it  is  inversely  proportional 
to  the  square  of  the  absolute  temperature.  Thus  expansion  of  air  from  4£ 
atmospheres  to  1,  and  from  a  temperature  of  0°  C.,  i.e.,  274°  Absolute,  gives 
about  1°  of  cooling  in  the  air  itself. .  But  when  the  air  expands  from  f  of 
that  absolute  temperature,  i.e.,  from  91°  absolute,  the  cooling  for  the  same 
pressure  drop  is  f  of  1°,  or  2J°. 

In  the  liquid  state  air  occupies  s£oth  part  of  its  ordinary  volume,  or  in 
other  words  if  liquid  air  be  vaporised  and  restored  to  normal  temperature 
it  will  expand  800  times. 

Oxygen  can  be  obtained  from  Liquid  Air  up  to  80%. — B.M.J.  ii./i9,77. 

Vacuum  Vessels  (Thermo-Isolators). 

Are  necessary  for  the  storage  of  liquid  air  and  those  gases  which  only  liquefy 
at  low  temperatures. 

They  are  either  cylindrical  or  globular,  and  consist  of  one  glass  vessel  en¬ 
closed  within  another.  The  space  between  these  vessels  is  thoroughly  ex¬ 
hausted  and  sealed  under  a  high  permanent  vacuum.  Heat  radiates  across 
the  vacuous  space  very  slowly,  consequently  liquid  stored  in  a  vacuum  vessel  is 
admirably  insulated  from  the  action  of  external  heat  and  only  vaporises  slowly. 

The  efficiency  of  the  vacuum  vessel  is  increased  by  silvering  as  radiation 
from  outside  is  thus  partially  reflected. 

Liquid  air  evaporates  from  vacuum  vessels  at  the  rate  of  from  5%  to  15% 
per  24  hours,  according  to  the  size  of  the  vessel,  the  evaporation  from  small 
vessels  being  more  rapid  than  from  large. 

$  Thermos  (T.M.  No.  296745,  Class  13  and  289470  Class  15)  Flasks  are 
on  the  principle  of  vacuum  vessels. 

Hydrogen  Liquefying  Apparatus  (Morris  W.  Travers’). 

It  has  been  found  that  hydrogen,  when  compressed  at  normal  temperatures 
and  allowed  to  expand  in  an  apparatus  like  the  Hampson  Air  Liquefier,  does 
not  become  cooled  but  on  the  contrary  slightly  heated.  When,  however,  its 
temperature  Is  reduced  to  —80°  C.,  or  lower,  before  it  enters  the  regenerator 
coil,  it  becomes  further  cooled  on  free  expansion,  so  that  the  principle  of  self¬ 
intensive  cooling  employed  in  Sampson’s  Air  Liquefier  can  then  be  applied  to 
the  liquefaction  of  this  gas. 

(For  further  information  on  liquefaction  of  gases,  see  “  The  Experimental 
Study  of  Gases,”  by  Prof.  Morris  W.  Travers.) 

Hydrogenit  is  said  to  be  a  mixture  of  dry  Soda-lime  and  ferro-silicon  or 
other  silicon  alloy.  When  acted  upon  by  heat  3  kilos  give  about  1  cubic 
metre  of  hydrogen. — Chem.  Zeit.,  1911, 35, 1,273,  per  P.J.  i./i2,81. 

The  preparation  and  commercial  uses  of  hydrogen. — A.  W.  Crossley,  P.J. 

1. (14,604,637, 676. 

Calcium  Hydride  or  Hydroleta  CaHa  is  used  as  Hydrogen  generator 
by  decomposing  with  water. 
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Ferrosllicon  process.  Ferrosllicon  falls  Into  Sodium  Hydrate  solution 
(covered  with  Hydrocarbon  Oil  to  prevent  frothing).  Also  other  processes. 
Silicon  alone  is  also  used. — P.J.  ii./is.2I4. 

Water  Gas  may  be  converted  into  Hydrogen  and  C02  by  passing  it  over 
Iron  Oxide,  the  reduced  Iron  being  regenerated  by  steam.  The  more  modern 
way  is  to  ‘  purify  ’  water  gas  by  mixing  it  with  steam  and  passing  it  over  a 

->- 


catalyst  (H20  +  CO  +  IT  2 


C02  +  2Ha). 


passing  the  gases  through  water  under  pressuxe.- 


The  CO  2  is  absorbed  by 
-C.I).  Compendium. 


PANCREAS. 

Pancreatinum. 

Xhe  Effect  of 

Certain  Chemicals  and  Dregs  on  the  Action  of  Pancreatin. 

As  supplementary  to  our  work  on  Pepsin,  we  conducted  experiments  to 
determine  which  chemicals  and  “  drugs  ”  in  a  selected  list  prevent  the 
proteolytic  action  of  Pancreatin  with  certain  conditions. 

The  substances  chosen  were  almost  identical  with  those  in  the  Pepsin 
experiments  (vide  postea).  In  the  Pancreatin  series,  however,  we  omitted  the 
acids,  as  these  are  generally  held  to  be  incompatible.  W.  M.  Bayliss  (‘  Nature 
of  Enzyme  Action  ’)  says  Trypsin  is  practically  inert  in  acid  or  neutral  solu¬ 
tion.  Chittenden  and  Cummins,  however,  state  (O.  Hammarsten)  that  when 
the  acid  is  combined  with  protein  bodies  digestion  may  take  place  rapidly 
when  the  acid  combination  is  not  in  too  great  excess. 

One  quarter  average  doses  of  the  substances  were  mixed  with  150  Cc.  of  a  . 
3-5%  Casein  Solution  prepared  by  aid  of  0*35%  Sodium  Bicarbonate.  (This 
we  found  preferable  to  milk,  which  is  commonly  used  for  standardising  pan-  • 
ereatin.)  2  Cc.  of  an  active  Pancreatin  Solution  were  then  added.  We  had, . 
therefore,  the  equivalent  of  an  average  dose  of  the  “  drug  ”  in  570  Cc.  (1  pint) 
of  liquid,  this  bearingsome  relation  to  the  conditions  in  vivo. 

Cenc/sfs/cifjs. — The  table  of  results  showing  compatibility,  or  the? 
reveuse,  after  1  hour  at  40°  C.,  on  examination  with  Nitric  Acid  for  Albumin  1 
m  the  usual  manner,  is  given  in  the  Edn.  XVII.,  p.  126.  We  repeat  ourr 
general  conclusions  : — 

Notable  incompatibles  were  Acids,  in  general,  Alcohol,  Calcium,  Chloride, 
ferric  Chloride,  Manganese  Sulphate,  Manganese  Hypophosphite,  Quinine  ■. 
Hydrochloride  and  Bi- hydrochloride,  and  Syrup  of  Ferrous  Iodide. 

Ahe  fhtformation  is  important  in  regard  to  the  prescribing  of  Pancreatic 
Extracts  with  other  preparations  and  with  regard  to  effects  in  vivo  when  the 
above  medicines  are  given. 

Cf.  also  Pepsin  Results,  postea,  and  ‘  Enzyme  Action,'  Vol.  p.  662. 


Experiments  to  Determine  Effect 
of  Chemicals  on  the  Amylolytic  Action  of  Pancreatin. 

H  deter7m!De  the  amylolytic  activity  of  a  Pancreatii 
te  determi be  weak  in  proteolytic  power  and  then  subsequently 
t0  witf^ne  1+  Vi^bitory  effect  of  drugs  on  the  amylolysis 

in  m  estiof  was  we  |Lnnrt  it  was  found  that  the  sample  of  Pancreatn 

a  liauld  8tandard  when  tested  for  amylolytic  power  ;  an< 

found  to^be^nrartioqllv  w  ac,h  had  strong  proteolytic  power,  wa 

Vs  to  the  sermlu  nnirn  n8!  !?r  am71fdysis.  Cf.  Malt  Diastase  results, 
power  was  mixed  with  /o  rv 4  f'w  +of  the  Pancreatin,  weak  in  proteolyti 
ffid  in  water 150 Co  !£  °  WaJef*  and  added  to  Starch  7-5  Gm.  gelaf 
the  amount  of  mediV'impnt'6!  allPost  transparent  by  boiling  and  cooling)- 
mixtwe  medicament  having  been  previously  added  to  this  Stare 
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After  5,  15  and  30  minutes  the  liquors  were  tested  with  dilute  Iodine  Solu¬ 
tion  on  the  lines  of  the  U.S.  Assay  Process.  Results  were  as  follows  (  —meant 
inhibition  of  activity,  +  compatibility) : — 


5  minutes. 

15  minutes. 

30  minute 

Acid  Aceto-Salicylicum 

0-16  Gm. 

— 

— 

— 

,,  Hydnodicum  Dil. 

„  Hydrobromicum 

0-15  Cc. 

0-5  Cc. 

— t 

partial. 

partial. 

„  Hydrochlor.  Dil. 
Salicylicum 

0-15  Cc. 

0-16  Gm. 

+ 

* 

■ 1  ‘ 

,,  Tanmcuro 

0-16  Gro. 

— 

— 

— 

Alrm  (Potash) 

0-16  Gm. 

partial. 

partial. 

+ 

Catfeinse  Citras 

0-08  Gm. 

partial. 

partial. 

-b 

Ferri  Perchloridum 

0-1  Gm 

— 

— 

— 

Piperazine 

Potassii  Bicarbonas 

Syi.  Ferri  lodidi 

0-16  Gm 

1-3  Gm. 

0-6  Cc. 

|+  + 

partial. 

partial . 

Some  commercial  varieties  of  Pancreatin  yield  to  peptonised  milk  an  ob¬ 
jectionable  odour. — T.  E.  Tawell  points  out  that  this  is  due  to  the  fact  that 
the  cheap  forms  of  Petroleum  are  used  in  extracting  fat  from  Pancreatin. — 
P..T.  ii./i 3,570. 

Muller’s  Trypsin  Test. 

A  method  of  testing  the  activity  of  Trypsin  preparations  consists  in  plac¬ 
ing  small  quantities  of  the  Trypsin  preparations  to  be  tested  from  a  Platinum 
loop,  upon  a  Loftier  Blood  Serum  plate  and  incubating  12  hours  at  55  to 
0D°  C.  In  good  products  a  depression  should  be  made  on  the  Serum  with  a 
dilution  1 : 1000. — Pr.,  Jan..  1913-  See  also  Sorensen’s  Test,  P.J.  ii./i2,137 
and  B.M.J.  i./i2,584. 


PARAFFINUM  LIQUIDUM  (B.P.  ’14). 

( See  also  Vol.  I.,  p.  655.) 

Viscosity  of  Liquid  'Paraffin . 

The  introduction  of  a  wider  range  in  Sp.  Gr.  in  B.P.  ’14  led  to  the  wrong 
type  of  ‘  Oil  ’  being  employed  as  an  intestinal  lubricant.  An  ‘  Oil '  with  a 
Sp.  Gr.  of  0-860  is  more  of  the  nature  of  Petrol  than  Liquid  Paraffin.  It 
passes  too  rapidly  through  the  system.  A  light  spirit  could  be  positively 
injurious  by  reason  of  its  caustic  solvent  nature. 

The  determination  of  its  viscosity  by  the  Redwood  Standard  l/is- 
go  meter — an  apparatus  devised  by  the  late  Sir  Boverton  Redwood,  for 
the  proof  of  suitability  of  oils  for  lubricating  various  types  of  machinery— 
is  therefore  of  importance.  Viscosity  is  as  important  as  Sp.  Gr.,  because 
viscosities  may  vary  when  Sp.  Grs.  are  the  same.  In  a  series  of  Liquid  Paraffins 
examined  by  the  Lancet ,  viscosities  at  100°  F.  varied  from  440  to  67  seconds . 

The  gravity  should  be  as  high  as  possible,  at  least 
O'SSO ,  and  the  viscosity  at  ieast  180.  The  meaning  of  this  is 
that  in  the  viscometer  50  Cc.  of  Oil  takes  at  least  180  seconds 
to  flow  out. 

JEL  B.  Russell  and  P.  C.  Brett  have  recommended  a  viscosity  of  at  least 
180. — v.  Vol.  1.,  p.  655.  A  sample  of  a  good  Liquid  Paraffin  examined  by 
the  author  had  Sp.  Gr.  0-884  and  viscosity  250,  while  a  relatively  inferior 
one  had  Sp.  Gr.  0-876  and  viscosity  118. 

Both  were  free  from  Sulphur  Compounds  and  fluorescence,  which  are 
also  important  factors. 

The  B.P.  Sulphuric  Acid  test  should  also  be  watched — some  of  the  poor 
quality  oils  give  a  blade  colour  with  it. 

It  may  also  be  mentioned  that  chemically,  Russian  and  American 
Oils  differ — the  former  being  in  general  genuine  Paraffins — saturated  hydro¬ 
carbons  as  distinct  from  unsaturated  olefines  ( cf .  Vol.  I.,  pp.  53,  655),  but 
for  internal  use  it  is  doubtful  whether  there  is  any  difference  on  this  score. 

Wij’s  Solution  employed  with  a  Liquid  Paraffin  (variety  not  stated), 
showed  I.V.  nil — no  iodine  absorbed.  Soft  Paraffins  on  the  other  hand 
gave  I.V.’s  ranging  from  2-8  to  12-4. — -W.  R.  Pratt  &  H.  L.  Smith,  P.J. 
ii-/ x  5,544. 

Description  of  viscometers. — C.  W.  Gosling.  P.J.  ii./22,87. 
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Liquid  Paraffin  may  be  used  for  lens  immersion. — Rowntree. 

A  good  mounting  medium  for  Bacteria.  Tlie  refractive  index  of  bacteria 
is  said  to  be  1-55,  Canada  Balsam  1-588,  Balsam  in  Xylol  a  little  lower,  say, 
1-53,  Distilled  Water  1-338,  Liquid  Paraffin  1-471.  In  a  medium  exactly  that 
of  the  bacteria,  e.g.,  Oil  of  Aniseed  1-55,  the  bacteria,  dried,  but  unstained, 
would  be  invisible,  in  Canada  Balsam  they  would  be  seen,  in  Paraffin  better 
and  in  Water  best.  Of  all  practical  media  Parolein  was  found  to  be  best  for 
organisms  with  flagella.  Liquid  Paraffin  is,  however,  not  so  good  as  Cedar 
Wood  Oil  for  lens  immersions. — A.  C.  Coles,  L.  i./n,877. 

‘  Petrol 5  and  Petrol  Tests. 

Petroleum  or  Motor  Spirit  (Gasoline  in  TJ.S,A.) 

This  is  the  lowest  boiling  commercial  fraction  of  crude  petroleum  and  has, 
in  the  U.K.,  a  Sp.  Or.  of  about  0-72  to  0-75.  The  boiling  range  is  from  about 
35°  C.  to  about  195°  C.,  with  approximately  40%  distilling  at  100°  C.  In  she 
tr.S.A.  the  boiling  range  is  somewhat  longer. 

Aviation  Spirit — A  definitely  lighter  gravity  is  used  with  an  end  point 
of  about  150°  C.  to  160°  C>,  and  is  admixed  frequently  with  twenty  or  more 
per  cent,  of  Benzol. 

Petrol  is  a  complex  mixture  of  various  hydrocarbons  mainly  saturated  and 
of  the  paraffin,  aromatic  and  naphthenic  types,  but  at  the  present  time  more 
and  more  is  being  obtained  by  the  cracking  of  the  heavier  hydrocarbons  in 
petroleum  resulting  in  the  formation  of  cracked  gasoline  that  contains  very 
considerable  amounts  of  the  olefine  series. 

To  cope  with  modern  high  compression  engines,  Benzol  is  frequently  added 
to  Petrol  and  may  be  estimated,  by  the  increment  of  specific  gravity  it 
causes  and  by  its  effect  on  the  critical  solution  temperature  in  aniline. 

_  Coal,  and  other  solid  fuels,  are  converted  into  liquid  fuels  (Petrol,  Diesel 
oil,  and  heavy  fuel  oil)  by  “  Berginisation,”  a  process  of  hydrogenation 
under  pressure  (over  100  atmospheres)  at  high  temperatures  (400-500°  C.). 

Exhaust  gas  in  car,  poisonings  by,  L.  i./2o,1334. 

Although  Gasoline  (virtually  Petrol)  Vapor  has  an  intoxicating  effect 
the  toxicity  of  a  given  amount  is  much  less  than  that  of  Carbon  Monoxide 
produced  by  its  incomplete  combustion  in  an  engine.  Experiments  on  dogs. 
The  anaesthetic  action  of  Gasoline  Vapor  is  somewhat  like  that  of  Ether,  but 
with  marked  convulsant  effects,  due  doubtless  to  irritation  of  the  cerebral 
cortex. — H.  W.  Haggard,  Jl.  Pharm.  &  Exp.  Therap.,  Dec.,  1920. 

Exhaust  gas  from  petrol  engines  for  destroying  rats  has  advantages. — 
D.  B.  Blackloek,  L.  ii. /24,56s. 


National  Benzol  Mixture  consists  of  Empire-produced  Petrol  mixed  with 
a  variable  quantity  of  Coal  Tar  Benzol,  dependent  on  the  amount  of  aromatic 
bodies  already  present  in  the  Petrol,  to  produce  a  Petrol  possessing  a  high 
useful  compression  ratio  (h.u.c.r.).  The  mixture  usually  contains  at  least 
a  third  of  its  volume  of  Benzol.  Stated  to  be  economical.  It  produces  power, 
speed  and  snmoth  running ;  it  forms  little  carbon ;  it  is  anti-pinking,  unrivalled 
for  hill-climbing,  volatile,  clean,  and  gum -free. 

Petroleum.  A  reagent  is  made  by  mixing 
i  °f  A1f£no1  ?£%  aHd  aniline.  On  adding  2  Cc.  of  this  to  5  Cc. 
£o/0louw’ the  separates  and  forms  a  distinctive  layer.  If  it 

SSfnJSJri' PerftctiLc  eai;  solution  results.  If  less  than  5%  is 
8^-110%.  fraoU^-M.P detonated  and  the  test  used  on  the 

White  Soft  Paraffin.  The  Iodine  value  varies  between  10  and  40 
ih/2°6ffi57iS  ab°Ut  4G-~~K  G’  Eryant,  B.P.Conf.,  1926,  P.J. 

in  Acefon  “a?n“ieyst.'b4  '‘jtemlnedtaoil  and  wax  mixtures  by  its  insolubility 


PEPSINUM. 

.  ’.}4-~I>ePs“  standard  requires  that  one  part  digests  2,500  of 

hard  boiled  egg  albumen,  with  certain  conditions. 

Further  Assay  Methods 

fibrin'  CpeosmU<M  !ha.u  convert  25  times  its  weight  of  dried 

fibrin.  Pepsin  0  1,  Dilute  Hydrochloric  Acid  1-5,  Water  58-5,  Fibrin  2-6  for 
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9  hours  at  50°.  Test  filtrate  with  Nitric  Acid.  Pepsin  Amylac6e  and  Pepsin 
Lacrosse  in  dose  0-25  6m,  are  to  contain  sufficient  Pepsin  to  carry  out  the 
above  test. 

Hercod  and  Maben,  comparing  the  official  methods  in  various  countries, 
suggested  an  International  Standard  1  to  2,000  and  Assay  Method  as  follows  : 

Coagulate  white  of  egg  (obtained  by  boiling  fresh  eggs  for  ten  minutes), 
pass  through  a  No.  40  sieve,  and  press  between  two  sheets  of  filter-paper  to 
remove  surplus  moisture  ;  place  10  Gm.  in  a  200  Cc.  flask  containing  100  Cc. 
of  distilled  water  previously  heated  to  52°  C.,  0-25  per  cent,  absolute  HC1,  and 
5  Cc.  of  a  0-1  per  cent,  solution  of  pepsin.  Place  the  flask  in  a  water-bath  at 
52°  C.,  and  digest  at  that  temperature  for  two  hours,  stirring  gently  every 
fifteen  minutes  with  a  rotatory  movement  by  means  of  a  glass  rod.  At  the 
expiration  of  two  hours  the  albumin  should  be  dissolved,  the  solution  having 
an  opalescent  appearance. — P.J.  ii./io,368;  C.D.  ii./io,371. 

Carmino-fibrin,  prepared  by  washing  blood  fibrin  with  ammoniacal  solu¬ 
tion  of  carmine,  is  a  dark  coloured  mass,  easily  crumbled,  which  yields  no 
colour  to  water  or  0-1%  Hydrochloric  Acid  until  the  fibrin  contained  in  it  has 
been  dissolved  by  a  ferment ;  hence  its  use  as  a  simple  quantitative  test  for 
pepsin  by  noting  the  time  required  to  give  a  pink  colour  equal  to  that  of  a 
standard  or  control. 


The  Effect  of  Certain  Chemicals  and  Drugs  on  the  Action 

of  Pepsin. 

The  following  experiments  which  we  conducted  show  approximately  the 
relative  inhibitory  action  in  vitro  which  certain  chemicals  and  drugs  have 
on  the  digestive  power  of  Pepsin.  The  conditions  under  which  the  experi¬ 
ments  were  conducted  were  : 

Three  Gm.  of  Egg  Albumen,  prepared  as  for  testing  Pepsin  {Off.),  were 
placed  in  30  Cc,  of  Hydrochloric  Acid  0-2%.  An  average  dose  (in  most 
cases)  of  the  drug  was  added,  followed  by  1  Cc.  of  freshly  prepared  Pepsin 
Solution  containing  0-2%  of  Pepsin  ( Off .).  These  mixtures  were  then  incu¬ 
bated  at  38°  C.  for  fifteen  hours,  this  length  of  time  being  allowed  to  permit 
of  the  Pepsin  utilising  its  power  to  the  utmost.  It  is  to  be  noted  that  30  Cc. 
of  fluid  is  a  small  amount  in  comparison  with  the  capacity  of  the  human 
stomach,  but  the  results  are  comparable,  and  it  is  evident  that  if  the  drugs 
in  question  do  not  interfere  with  peptic  activity  in  this  strong  concentration, 
they  are  certainly  not  likely  to  do  so  when  more  diluted.  On  the  other  hand, 
if  peptic  activity  is  interfered  with,  there  is  evidence  of  physiological  incom- 
patioility. 

The  following  apparently  do  not  sraterfere  with  peptic  activity  to 
any  extent : — 

LIST  A. 


Acidum  Benzoicum. 

„  Boricum. 

,,  Cacodylicum. 

,,  Carbolicum. 

,,  Ilydrochloricum. 
„  Hypoph.  Dil. 

,,  Phosphoricum. 

,,  Salicyiicum. 
JEther. 

Alcohol,  small  amount. 
Aspirin. 

Caffeinse  Citras. 

Calcii  Glycerophosph. 
Chloromorphiee  Liquor. 
Chloroformum. 

Cocainse  Hydrochlor. 
Codeinse  Hydrochlor. 
Elizir  Aromaticum. 


Elixir  Papain. 

Ext.  Cascarse  Liq. 

,,  Cinchonee  Liq. 

,,  Cocse  Liq. 

,,  Ergotse  Liq. 

,,  Hydrast.  Liq. 

,,  Ipecac.  Liq. 

,,  Nucis  Vom.  Liq. 
Guaiacol  Camph. 

,,  Carbonas. 
Heroin  Hydrochlor. 
Hydrarg.  Perchlor- 
,,  et  Pot.  Xod. 
Hydrogen.  Peroxid. 
Hyoscinas  HBr. 

Liq.  Arsen.  Hydro  chi. 
,,  Hamamelidis. 


Magnesii  Sulphas. 

{small  dose 

Migralgin. 

Naphthalini  HC1. 
Pancreatinum. 
Phenacetinum. 
Phosphorus. 
Physostiginin.  Sulph. 
Piero  to  xinum. 
Pilocarpinse  Nitras. 
Podophyllin. 
Pyramidon. 

Sodii  Arsanilas. 

,,  Cacodylas. 
Syrupus  Eerri  Iodid. 
Theobromina. 
Thiosinamin. 


Morphinre  Hydro  chi. 

In  arriving  at  the  above  conclusion  we  took,  in  most  cases,  6-6%,  or  less 
of  Albumen,  undissolved,  to  indicate  in  the  conditions  of  the  test  physso- 
/osicc/  compa tshility.  The  gradation  of  figures  in  respect  of  different 
amounts  of  Alcohol  (using  0-8  Cc.  of  90%  Alcohol  8%  cf  the  Albumen;  with 
4  Cc.  13%,  with  8  Cc.  33%,  with  15  Cc.  88%)  was  particularly  interesting 
and  instructive.  The  fact  that  Acids  in  general  other  than  Hydrochloric 
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are  compatible  is  of  interest.  The  compatibility  of  Chloroform  is  well 
known  Other  interesting  and  perhaps  unexpected  compatibles  are  Creosote, 
Ether)  Gualacol  preparations,  Mercuric  Chloride  (in  a  therapeutic 
dose),  Hydrogen  Peroxide  and  Sodium  Arsaniiate. 

The  following  chemicals  are  only  compatible  when  present  in  a  dilute  form, 
that  is  in  a  volume  of  Liquid,  bearing  more  resemblance  with  that  encountered 
in  the  human  digestive  tract. 

For  this  purpose  the  drugs  (see  17th  Edn.)  were  treated  as  follows  '. 

14-2  6m.  Egg  Albumen  prepared  a's  before  were  placed  in  150  Cc.  of  Hydro¬ 
chloric  Acid  0-2%  containing  10  mgr.  of  Pepsin  and  i  of  an  average  dose  (in 
most  cases)  of  the  drug  was  added. 

The  results  were  as  follows  : — 


LIST  B. 


Chemical  or  Drug. 

Undis¬ 
solved 
Albumen 
after  15 
hours. 

Chemical  or  Drug. 

Undis¬ 
solved 
Albumen 
after  15 
hours- 

Alum  0T5  Gm. 

Nil. 

Mag.  Sulph.  1  Gm. 

5  Gm. 

Cupri  Sulphas  0T  Gm. 

Nil. 

Paraldehyd.  05  Cc. 

Nil. 

Ext-  Malti  Liq.  2  Cc. 

Nil. 

Phenazone  0T5  Gm.  . . 

Nil. 

Fel  Bovinum  0T5  Gm.  . . 

0-4  Gm. 

Piperazina  0T5  Gm. 

Nil. 

Ferri  et  Amm.Cit.  0T3  Gm. 

Nil. 

Potassa  Sulph.  OT  Gm. 

0-5  Gm. 

,,  et  Quin.  Cit.  0T3  Gm. 

Nil. 

Sodii  Nitris  0-02  Gm.  . . 

Trace 

,,  Perchlor.  0T  Gm. 

Nil. 

,,  Sulphis  0T5  Gm.  .. 

Nil 

.,  Sulphas.  0-05  Gm. 

Nil 

ThiocolC)T5  Gm . 

Nil. 

Helmitol  0T5  Gm. 

Nil. 

Zinci  Brom.  0-05  Gm.  . . 

Nil. 

Hexamine  0T5  Gm. 

1.7  Gm. 

,,  Sulphas  0-02  Gm.  .  . 

Nil. 

Liq.  Amm.Citrat. Fort.  1  Cc. 

11-5  Gm. 

Control 

Nil. 

Conclusions. 

Dilution  of  the  chemical  or  drug  plays  an  important  part. 

•  ®.*  sk°ws  that  in  a  large  volume  of  fluid  the  substances  incompatible 

Pepsin  are  relatively  few,  but  the  result  with  Magnesium  Sulphate  is 
of  interest. 

-Nature  might  compensate  effects  produced  by  chemicals  in  a  manner  which 
it  is  impossible  to  imitate  in  such  experiments. 

.,,-^t  the  same  time  one  cannot  overlook  that  under  certain  conditions,  e.^., 
ill  health,  or  an  empty  stomach,  the  volume  of  diluent  fluid  might  be  greatly 
reduced.  These  results  may  be  compared  with  the  Pancreatin  and  Malt 
Bxpts. 

See  also  ‘  Enzyme  Action,’  Vol.  I.,  p.  662. 


PHENOLPHTHALEIN  and  FLUORESCEIN  COMPOUNDS 
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of  the  substance  itself  is  purgative,  very  little  absorption  takes  place.  The 
excretion  of  the  chemical  diminishes  in  proportion  to  the  amount  of  liver 
tissue  damage. 

Technique. — A  5%  solution  is  made  by  boiling  2-5  Gin.  with  5  Ce. 
of  2  N  Sodium  Hydrate  and  water  sufficient  quantity  to  50  Cc.  The  night 
prior  to  the  test  a  purgative  is  given,  and  on  the  morning  following  8  Cc. 
of  the  solution  is  given  intravenously. 

The  stools  are  collected  for  48  hours  after.  The  patient  must  be  purged 
throughout  the  test.  The  fames  are  shaken  20  minutes  with  1  to  1  \  litres 
of  water,  and  one-tenth  of  the  volume  is  decanted.  5  Cc.  of  40%  Sodium 
Hydrate  are  added.  The  mixture  turns  red.  After  thorough  shaking, 
100  Cc.  are  decanted  into  a  200  Cc.  flask  containing  5  Cc.  of  Saturated  Basic 
Lead  Acetate  Solution,  5  Cc.  of  40%  Sodium  Hydrate  are  added  and  the 
volume  made  up  to  200  Cc.  The  colour  should  not  be  deepened  by  more 
Soda.  The  solution  is  now  allowed  to  stand  a  short  time,  for  the  supernatant 
fluid  to  clear.  In  the  meantime,  a  standard  solution  of  the  dye  is  made  by 
taking  0-4  Cc.  of  the  original  5%  solution,  adding  sufficient  Sodium  Hydrate 
to  make  a  permanent  colour  and  water  to  1000  Cc.  Small  portions  of  the 
two  liquids  are  now  compared.  The  percentage  recovery  of  the  dye  can  thus 
be  found.  Any  recovery  below  30%  is  regarded  as  pathological. 

The  test  is  said  to  give  satisfactory  information  in  advanced  cirrhosis, 
cancer,  and  syphilis  affecting  the  liver. — Beaumont  &  Dodds  ;  Rowntree 
and  Co-workers, 

Chemical  Notes. — Phenoltetrachlorphthalein  is  a  stable  body.  It 
occurs  as  a  white  powder,  insoluble  in  water  but  dissolving  to  a  deep  red 
solution  with  caustic  alkalis.  (It  has  been  suggested  to  replace  Phenolphtha- 
lein  as  indicator  for  alcoholic  solutions.)  The  alkaline  solution  is  liable  to 
take  up  CO  2,  diminishing  the  strength  slightly. 

Content  of  Tetrachlorfluorane  should  not  exceed  0-2%  and  Ash  0-15%. — 
Jl.A.M.A.,  ’23,80,1218,  Y.B.P.  ’23,429. 

Normally  it  is  removed  rapidly  by  the  liver  from  the  blood.  A  damaged 
liver  takes  up  the  dye  more  slowly.  5  mgr.  per  kilo  intravenously  is  employed. 
Normally,  2  to  6%  is  present  in  the  plasma  15  minutes  after,  and  disappears 
entirely  in  40  to  60  minutes.  Comparison  of  blood  samples  is  made  with  a 
solution  of  10  mgr.  of  the  dye  in  100  Cc.  of  water.  Results  express  how  much 
of  the  total  amount  of  dye  is  present  in  the  blood  stream. — S.  M.  Rosenthal, 
Jl.A.M.A.,  1922,79,2151,  Y.B.P. ,  ’23,59.  Seealso  Pres.,  Feb.,  ’23,76. 

The  test  is  more  delicate  than  the  urobilinuria  method  and  more  reliable 
than  the  hemoclastic  crisis  test,  or  the  Levulose  tolerance  test,  which  latter 
was  of  little  practical  value.  Thrombosis  might  be  obviated  by  smaller 
injection  than  that  recommended  (5  mgr.  per  kilo).  Bromsuiphalein 
similarly  employed  gives  more  sharply  cut  results. — B.M.J.  1-/25, 272. 

Clinical  tests  for  hepatic  function. — C.  H.  Greene,  Jl.A.M.A.  ii./25,1476. 

Estimation  of  the  Phenoltetrachlorphthalein  left  in  the  blood  after  an  interval 
shows  that  fimction  of  the  dye  is  less  pronounced  with  cancer  than  with  cir¬ 
rhosis.  In  cases  with  enlarged  liver,  retention  of  dye  suggests  cancer  rather 
than  hepatitis  or  cirrhosis. — Per  Jl.A.M.A.  ii./25,1008. 

Phenoltetrabromphthalein  Sodium  Suiphonate.  Syn.  Bromsulph- 
alein.  5  mgr.  per  kilo  injected  intravenously,  is  also  most  suitable. — S.  M. 
Rosenthal  and  E.  C.  White,  Jl.  Pharm.  Exp.  Therap.,  ’24,287  ;  Pres.,  June  ’25. 

It  is  almost  entirely  eliminated  by  the  liver,  but  in  cases  of  retention  in  the 
blood  stream  the  dye  may  be  eliminated  in  the  urine  from  traces  up  to  20% 
of  the  amount  injected.— W.  J.  Kerr  and  Co-workers,  Jl.A.M.A.  ib/25,942. 

Cases  of  liver  disease  show  retention  of  dye  representing  fairly  accurately 
the  degree  of  liver  damage  or  functional  impairment — 100%  retention  means 
that  no  dye  is  removed  from  the  blood,  and  50%  would  mean  that  the  liver 
was  50%  incompetent,  and  so  on.  The  test  is  one  of  liver  function  and  not 
biliary  permeability.  It  is  safe,  simple,  and  appears  to  be  the  best  we  have. 
— E.  Bulmer,  L.  ii./28,326. 

Of  20  cases  with  early  liver  disease  the  Lsevulose  tolerance  test  was  positive 
in  16  while  the  Bromsulphalein  content  of  the  blood  serum  5  and  30  minutes 
after  injection  showed  normal.  The  five  minutes’  interval  retention  of  the  dye 
does  not  afford  much  information  in  early  liver  disease,  nor  does  the  retention 
of  the  dye  run  parallel  with  the  Bilirubin  retention. — A.D.  Fraser,  L.  ii./28,654. 
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Rose  Bengal  Liver  Function  Test. 

Rose  Bengal  can  be  either  the  Potassium  salt  of  Tetraiodo-di  (or  tetra-) 
chloro  fluorescein,  or  of  hydroxy-tetraiodo-di  (or  tetra-)-ortho-carboxy- 
phenylfluorone,  or  the  Sodium  salt  of  the  two  dichloro  compounds. 

If  can  be  obtained  by  the  action  of  Iodine  on  Dichlorfluorescein  m  the 
presence  of  Potassium  Chlorate  and  Cupric  Chloride  (dichloro  compound),  or 
by  acting  on  tetrachloro fluorescein  with  Iodine  to  produce  the  tetrachloro  body. 

It  is  a  dark  or  brownish  red  powder  soluble  in  water  without  fluorescence. — 
Colour  Index,  1924- 

Technique. — Withdraw  sample  of  blood  from  vein  in  the  cubital  fossa 
and  discharge  into  graduated  centrifuge  tube  containing  2  Ce.2%  Potassium 
Oxalate  solution.  Without  removing  needle  from  vein  inject  100  mgr.  of  dye 
(150  mgr.  in  large  persons)  in  sterile  1%  Salt  solution.  Leave  needle  in  vein 
and  2  minutes  after  injection  withdraw  10  Cc.  blood  from  needle  (still  in  situ) 
into  a  fresh  syringe  and  discharge  into  another  centrifuge  tube  containing  2  Cc. 
Oxalate  solution :  repeat  this  at  4  and  8  minutes  after  dye  injection.  Withdraw 
needle  and  leave  patient  in  darkened  room  for  an  hour.  Centrifugalise  blood 
samples  at  2,000  revs,  for  $  hour,  and  note  percentage  of  cells  and  plasma  in 
each  tube.  From  the  last  three  samples  dilute  3  Cc.  plasma  in  separate  tubes 
with  equal  volume  Salt  solution  and  compare  colour  in  a  Hellige  colorimeter 
with  standard  solution  containing  5  Cc.  plasma  from  first  tube  and  5  Cc.  of  a 
0  0075%  solution  Rose  Bengal.  The  colorimeter  reading  is  corrected  to  allow 
for  the  2  Cc.  Oxalate  solution.  Having  obtained  the  concentration  of  the  dye 
in  the  2-minute  sample,  and  knowing  the  total  amount  of  dye  injected, 
calculate  the  blood  volume  of  the  person.  For  the  purposes  of  comparison, 
a  standard  blood  volume  of  7,000  Cc.  is  taken,  and  the  final  concentration  is 
obtained  by  multiplying  the  corrected  reading  by  the  blood  volume  and 
dividing  by  7,000. 

The  dye  is  eliminated  almost  entirely  from  the  blood  stream  through  the 
liver.  It  remains  in  the  circulation  for  a  sufficient  length  of  time  for  deter¬ 
mination  of  the  dye  in  the  plasma  to  be  made.  Patients  with  definite  cirrhosis 
or  other  extensive  liver  disease  show  marked  retention  of  the  dyes  in  the 
blood.  The  test  may  be  of  great  value  when  jaundice  and  ascites  are  present¬ 
ing  symptoms.  Technique  described. — W.  J.  Kerr  and  Co-workers,  Jl.A.M.A. 
ii./25,946.  See  also  Jl.A.M.A.  i./27,1620. 

Sodium  Salicylate  as  Liver  Test.  Normally,  the  liver  transforms  2| 
grains,  so  that  none  is  found  in  the  urine  by  Ferric  Chloride  during  5  hours 
following  the  dose.  A  violet  ring  at  zone  of  contact  indicates  inefficient 
function.  Give  the  dose  1  hour  after  breakfast. — Y.B.P.,  '23,68. 

Van  den  Bergfo  Reaction,  see  p.  611. 


PINUS. 

Oleum  Terebmfchinse. 

v  ( See  also  Vol.  I.,  p.  699.) 

Lseyo-Pineue  or  Terebentene  of  Berthelot  is  obtained  by  fractiona- 
tion  01  trench  Oil  of  Turpentine  as  a  colourless  mobile  liquid  of  characteristic 
odor.  Sp.  Gr.  0-8767  at  0°  C.  and  0-8619  at  17-9*  C. 

Bextro-Pinene  or  Austral  ene,  the  principal  constituent  of  American 
Turpentine  has  tee  same  Sp.  Gr.  and  boiling  point,  etc.,  as  the  French.  O.R,. 
is  stated  to  be  +  2-15°. 

,.,.^us®id"  Turpentine  Oil — Authentic  samples  contain  40  to  70%,  dis¬ 
tilling  between  loo  and  160°  C.  and  consisting  chieftv  of  Pinene.  The  oils 
arriving  m  the  London  markets  have  these  ‘  middle  runnings  ’  removed, 
tor  making  Disinfectants  it  may  not  be  of  importance  to  have  a  large 
°f  hydrocarbon  of  relatively  low  boiling  point.  Useful  details  tabu¬ 
lated.— E.;T.  Parry.  C.l).  11, /12, 340,655  ;  Y.B.P.,  1913  93. 

Indian  Purpentine  from  P.  Longifolia,  Constituents  of. — J.  L.Simonsen, 
J .  L.  b.  May,  20,570. 

r °?rad°  Dou6?fs  Fir  Oils  from  trees  grown  in  Britain. 

cffief  odorous  constituent  of  the  first.  The  odour  of  the  other 

PR  1920  218  the  arSe  °  °f  pmene  aud  horny!  acetate. — C.  T.  Bennett, 
Abietio  Acid  derivatives  and  decomposition  products.— J.C.S.A.  i./ao,232. 
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(See  also  Yol.  I.,  p.  703.) 

Stockholm  Tar  is  a  peasant-made  article;  this  tar  can  be  separated  by 
fractional  distillation  into  three  principal  fractions:  (1)  A  watery  portion 
containing  pyroligneous  acid,  methyl  alcohol  or  wood  naphtha,  and"  acetone; 
(2)  Sight  oil  of  tar  which  contains  some  of  these  substances  Toluol,  Xylol, 
and  other  hydrocarbons  of  that  series;  and  (3)  heavy  oil  of  tar  which 
contains  phenols,  creosoland  guaiacol.  The  redistillation  residue  is  ordinary 
block  pitch.  It  has  been  arranged  to  define  wood  tar  made  by  burning  the 
roots  of  the  Swedish  pine  tree  (P.  Sylvestris)  in  the  peasant  way — so-called 
‘  Balbrand  Tar  ’  as  ‘  genuine  Swedish  peasant-made  Tar  ’  and  that 
‘Factory  Tar’  of  Swedish  origin  shall  in  future  be  called  ‘Swedish  Kiln 
Tar.’ — C.D.  ii./i3,331.  See  also  D.  McEwan,  C.D.  i./n,264. 

Rectified  Oil  of  Tar. — One  gallon  of  Stockholm  Tar  yielded  only  a, 
few  ounces  of  oil  with  Sp.  Or.  0-921,  but  American  Wood  Tar  Oil  yielded  nearly 
40%  of  a  brown  oil  with  characteristic  tar  odour  having  Sp.  Gr,  0-920.  This 
redistilled  with  soda  gave  a  colourless  oil  with  faint  Terebene  odour  and 
Sp.  Gr.  0-S81  and  flash  point  124®  F.  Commercially  it  is  made  from  imported 
tar  oil  from  Russia,  Sweden  and  America  by  distilling  and  refining  here. 
E.  J.  Millard,  P.J.  i./i8,28. 


Oleum  Ca&iuum, 

The  following  Characters  ancf  Tests  have  been  suggested: — 

A  vegetable  tar  obtained  by  ary  distillation  of  J,  Oxycedrus,  of  brownish  red 
colour,  transparent,  clear  ami  homogeneous  aspect,  has  a  wood-smoke-like 
odour,  with  a  density  lower  than  water.  It  is  almost  insoluble  in  Water,  but 
give3  it  an  acid  reaction,  partly  soluble  in  cold  Alcohol,  completely  soluble  in 
hot  Alcohol  (90%),  in  Ether,  Chloroform  and  Carbon  Bisulphide.  The  acidity 
expressed  as  Acetic  Acid  must  not  exceed  1-5  per  100  Cc.  It  must  be  free  of 
other  Tars  and  particularly  not  give  the  Copper  Acetate  Test  for  foreign 
Wood  Tars  and  Resins. — Shake  out  with  Petroleum  Ether,  filter 
and  shake  filtrate  with  equal  volume  of  1%  solution  of  Copper  Acetate  . 
the  Petroleum  layer  is  coloured  green  if  wood  tar  be  present.  A  test  on 
these  lines  is  adopted,  B.P. T4,  to  ensure  absence  of  Pine  Tar . 

We  found  on  testing  an  assumed  genuine  sample,  which  gave  no  indication 
by  itself,  that  at  least  20%  of  Wood  Tar  (Stockholm)  had  to  be  added  to  give 
a  definite  green  color  to  the  dark  supernatant  liquor.  There  was  no  appreci¬ 
able  difference  between  the  sample  and  the  same  adulterated  with  10%  of 
Stockholm  Tar.  Oleum  Betulse  Pyroligneum  gave  a  deep  olive  green  color. 
Creosote,  Phenol  and  Oleum  Picis  Rectificatum  were  tested  and  found  to 
give  no  colour  at  all. 


PLUMBUM. 

Lead  Poisoning. 

Lead  Paint  Regulations  1927  (S.R.  &  O.  1927,  No.  847),  under  Lead  Paint 
(Protection  against  Poisoning)  Act  1926  (16  &  17  Geo.  5,  c.37). 

Lead  paint  for  buildings  must  be  in  paste  forin  or  paint  ready 
for  use  (but  red  lead  may  be  had  raw  or  dry  for  stopping  or  filling).  Must 
not  be  used  in  form  of  spray  in  interiors.  Surfaces  other  than  iron  or  steel 
must  not  be  rubbed  down  or  scraped  by  dry  process,  except  if  the  surface 
contains  no  lead. 

Lead  poisoning  amongst  yarn  workers. — B.M.J.  i./o6,310. 

Lead  poisoning  and  the  race.— Amongst  a  host  of  facts  and  fancies  put  for¬ 
ward,  the  following  appears.  Where  (in  Hungary)  death  from  convulsions  in 
early  infancy  rarely  occurs,  epilepsy  is  found  later  on  to  be  more  frequent 
in  the  children  of  potters  than  in  those  of  non-potters. — B.M.J.  i./n,1096. 

Lead  poisoning  in  all  forms  wel!  treated  by  Calcium  Permanganate  in  doses 
of  £  grain.— B.M.J.,  May  14/io,1166. 

English  Potteries,  Lead  Poisoning  in,  Home  Office  Report  on.— B.M.J.  11./ 
n,44. 
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In  industries  using  lead  where  much  dust  occurs  lead  poisoning  is  frequent, 
— the  main  avenue  of  entrance  of  the  poison  being  the  lungs. — T.  M.  Legge 
and  Sir  K.  W.  Goadby— B.M.J.  ii./i2,1712;  L.  i./r.3,lS3. 

Determination  of  Lead  in  Lead  Salts— Lead  Acetate  and  Liquor  Plumbi 
Subacet.  Fort. — It.  L.  Morris,  C.D.  ’19, 242. 

Soluble  lead  in  Casseroles. — H.  Masters,  L.  i./2o,1394. 

Bronchial  Asthma  possibly  attributable  to  use  of  hairwash  containing 
Lead,  also  to  persons  exposed  to  White  Lead  dust  and  Lead  workers  abroad. 
Saturnine  asthma  in  this  country  is  practically  unknown  among  Lead  workers. 
—Sir  Thos.  01ivers  L.  ii./22,907. 

Face  Enamel  caused  poisoning. — M.P.C.,  Nov.  29/22,451. 

Beer. — Cases  atlsleworth  due  to  lead  glaze  enamel  on  iron  tanks ;  93  persons 
affected. — M.P.C.,  Oct.  4/22,295. 

Lead  poisoning  included  in  France,  in  October,  1919,  among  the  liabilities 
of  employer’s  and  workmen’s  compensation  insurance  agencies.  As  a  result 
of  the  examination  of  179  workers — apparently  healthy — exposed  to  lead 
poisoning,  the  lead  line  was  found  in  65%.  The  Lead  Line  is  not  a  uniform 
or  reliable  sign  of  lead  poisoning.  Early  and  accurate  information  can  only 
be  obtained  by  demonstration  of  lead  in  the  urine  and  basophil  granules  in 
the  red  corpuscles. — A.  Feil  and  It.  Heim  de  Balsac,  per  L.  i./23,1325. 

Lead  Oxide  poisoning  as  an  Abortifacient.  Doses  of  1  to  2  teaspoonfuls, 
used  in  Copenhagen,  have  caused  prolonged  ill-health. — B.M.J. E.  L/24,57. 


A  Test  For  Lead  Absorption. 

In  normal  persons  the  number  of  basophilic  cells  per  Cc.  of  blood  as  a  rule  is 
less  than  1,000  and  never  exceeds  5,000.  Lead  poisoning  produces  counts 
over  7,000  and  up  to  100,000,  but  symptoms  may  not  occur  even  when  the 
count  is  as  high  as  60,000  to  80,000.  When  a  worker  who  is  exposed  to  Lead 
develops  a  basophilic  red  cell  count  over  6,000  or  7,000,  and  when  other  con¬ 
ditions  which  might  produce  such  a  count  are  absent  (certain  physiologic  states 
—Benzene  poisoning,  Arsenic  poisoning,  all  types  of  anaemia  in  which  there  is 
regeneration,  (haemolytic  icterus,  the  condition  following  haemorrhage,  leuk¬ 
aemias,  acute  infections,  neoplasms  involving  bone  marrow  and  polycythemia 
increase  the  proportion  of  basophilic  cells  up  to  20,000)  the  worker  should  be 
considered  a  Lead  poisoning  prospect.— Jl. A. M. A.  ii./28,£5i. 

Distribution  and  Storage  of  Lead  in  the  Organism.— It  has  been 
shown  that  lead  is  retained  indefinitely  in  the  solid  portion  of  the  bones.  Such 
iead  is  harmless,  but  is  held  at  a  point  where  its  liberation  would  flood  the 
organism  with  toxic  soluble  lead.  A  depleted  alkali  reserve  tends  to  mobilise 

'24/159red lead’“A*  S’  ]V1inot  and  J-  c-  Auh->  Jl-  Ph.  Exp.  Them,  Mar., 

Determination  of  small  amounts  of  Lead  in  animal  tissues. — Analyst,  25,46. 
No  -diagnostic  value  m  qualitative  Lead  determinations  in  urine  or  fames 
aHbs0rbe?  quantities.  There  is  io 

Xd 'SEE  »d  secretion  »"■  significant  of  impending  or  present 
-Lead  poisoning.  R,.  A.  Kehoe  and  Co-workers,  Jl.A.M.A.  ii./26,2084. 

offSStSSJV  Lead  and  4-1%  Sand  caused  314  cases 
01  neaa  poisoning,  with  three  deaths,  m  Bulgaria.— L.  ii./26,507. 

jl! aN.m'aWL/?3  ' 9dopn  tinf0il  caused  three  cases  of  chronic  poisoning— J.  Uttal, 

of  Chapter.  ’’  '  '  ^ead  Pai»t  Regns.  at  commencement 

1  to  1  to  l!ryodnc°ea?hJh?  tract,  and  as  little  as 

the  skeleton  0 r  ehmiiiated  ^  Poisoning.  It  may  be  stored  in 

as  Colloidal  Lead  Phosphate  and  depositedX&tyLead  SSStoS?  8  When 


p 


PODOPHYLLI  INDICI  RHIZOMA. 


151 


Lead  is  generally  distributed  throughout  the  organism  it  is  desirable  to 
facilitate  storage  with  an  ample  Calcium  intake.  After  acute  toxic  symptoms 
have  passed  elimination  is  helped  by  low  Calcium  intake.  A  danger  exists  in 
the  use  of  containers  glazed  or  soldered  with  Lead  compounds. — Jl.A.M.A. 

ii./25,2034. 

‘  Ethyl  Gas.’  Further  data,  Vol.  I.,  p.  659. 

A  type  of  gasoline  containing  Lead  Tetraethyl,  Pb(CaH6)4,  also  known 
as  “  Ethyl  Fluid,”  an  “  antiknock  ”  dope  or  compound  supplied  to  the 
motoring  public  in  some  States  of  the  U.S.A.,  which  when  mixed  with  low- 
grade  gasoline  gives  a  motor  petrol  free  from  the  disability  of  “  knocking  ” 
or  “  pinking.”  Lead  Tetraethyl  is  a  poison  of  terrible  potency,  500  times 
as  convulsant  as  Strychnine,  the  fumes  of  the  pure  product  being  comparable 
in  deadliness  with  undiluted  Hydrocyanic  Acid.  Even  the  gasoline  dilution 
(about  1  in  1000)  is  not  free  from  danger.  Carbon  Tetrachloride  is  used  with 
the  Lead  Tetraethyl  to  prevent  the  deposit  of  lead  on  the  sparking  plug 
during  combustion.  Carbon  Monoxide  has  led  to  fatalities  in  garages — What 
will  be  the  effect  of  unburnt  Ethyl  Gas,  or,  if  burnt,  of  Lead  fumes  ?  A 
very  risky  experiment. — C.B.,  Feb.  2/24,162. 

Cheinicai  Cftarct&t&rs. 

Lead  Tetraethyl  is  a  liquid  boiling  at  150°  C.  with  decomposition.  It  is 
manufactured  by  treating  Lead  Tetrachloride  with  Methyl  Magnesium  Iodide. 
The  products  of  combustion  are  :  (1)  with  excess  air — chiefly  Carbon  Dioxide 
and  Lead  Oxide,  (2)  with  deficiency  of  air  ( e.g .,  in  engine  cylinder) — chiefly 
Carbon  Monoxide  and  Lead.  It  is  not  very  volatile  at  ordinary  temperatures. 
— P.J.  i./28,268. 

Lead -poisoning  due  to  the  manufacture,  etc.,  of  Tetraethyl  Lead.  The 
condition  bears  little  resemblance  to  clinical  types  of  lead-poisoning.  It  is  not 
immediately  corrosive, but  causes  necrosis  after  lengthy  exposure.  If  allowedto 
remain  on  the  skin  for  half  an  hour  no  sensation  is  produced  but  desquamation 
occurs  after  a  day  or  two.  Poisoning  results  from  a  combination  of  skin 
absorption  and  inhalation  of  vapour.  The  inhalation  of  dust  has  also  caused 
illness. — It-  A.  Kehoe,  Jl.A.M.A.  ii./25,108. 

Post-mortem  findings  in  4  cases  of  poisoning.  A  volatile  lead  compound 
was  proved  in  the  brain  tissue.  All  the  organs,  including  the  blood,  con¬ 
tained  lead. — C.  Norri3  and  A.  O.  Gettler,  Jl.A.M.A.  iL/25, 820. 

Determination  in  motor  fuels  of  Lead  Tetraethyl.— Analyst,  ’26,104. 

Ethyl  Petrol  coming  into  this  country  from  the  U.S.A.  contains  6  Cc.  Ethyl 
Fluid  per  gallon.  The  Ethyl  Fluid  consists  of  Lead  Tetraethyl  54-5%, 
Ethylene  Dibromide  36-5%,  Monochlornaphthalene  9%,  with  a  trace  of 
Sudan  IV. — Nature,  Mar.  17/28,424,  per  P.J.  i./28,321. 

Interim  Report  of  Departmental  Committee  of  Min.  Health  (Deport  issued 
July  27,  1928).  There  is  no  evidence  that  the  use  of  Ethyl  Petrol  involves 
more  danger  to  health  than  the  ordinary,  but  the  precautions  suggested  by 
the  U.S.  Committee  should  be  carried  out,  e.g.,  labelling  of  cans  and  pumps, 
leaflets,  and  dyeing  of  the  substance  red.  Warning  against  use  for  purposes 
other  than  as  motor  fuel,  e.g.,  cooking  and  cleaning.  In  no  case  does  the 
amount  of  Lead  Tetraethyl  in  commercial  spirit  exceed  1  in  1,300  by  volume 
or  1  in  650  by  weight.  The  deaths  in  the  U.S.A.  not  attributed  to  the  diluted 
mixture  (Ethyl  Petrol).  Drivers  and  garage  employees  in  U.S.A.  gave  no 
definitesigns  of  poisoning  after  exposure  for  2  years. — B.M.J.iL/28,219. 

In  view  of  the  difficulty  of  recognising  poisoning  by  Lead  Ethyl,  we  should 
protest  against  the  use  of  Ethyl  Petrol.  Are  we  to  put  a  higher  value  on  a 
slightly  increased  efficiency  of  engines  than  on  a  certain,  even  if  slight,  impair¬ 
ment  of  the  health,  efficiency  andlongevity  of  our  exquisite  bodily  machinery  ? 
— F.  C.  Eve,  B.M.J.  ii./28,222. 


PODOPHYLLI  INDICI  RHIZOMA. 

See  also  Vol.  I.  p.  707.  ( Podophyllum  Emodi.) 

Physiologically  /■*.  Emodi  is  quite  as  active  as  the  American  P .  peltaturn. 
Piero podophyllin  to  the  extent  of  5-43%  was  obtained  from  Indian  root  col¬ 
lected  after  flowering,  corresponding  to  an  equal  weight  of  Podophyllotoxin 
(with  which  it  is  isomeric).  The  resin  yield  was  10-79% — indicating  a  pro¬ 
portion  of  50-3%  of  Picropodophyllin,  whilst  that  in  P.  peltaturn  averages 
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only  about  20—25%.  Picropodophyllin  is  not  an  actual  constituent  of  the 
drug,  but  is  formed  by  decomposition  of  Podopiiyllotoxin,  which,  together 
with  Podophyllo-resin,  an  indefinite  amorphous  substance,  represents  the 
activity  of  the  drug.  ‘Fall-dug’  P.  peltatum  is  preferred  in  America.— 
Omnev,  P.J.  ii./n,156  ;  C!.T>  i.i./o9,335. 

T.  A.  Henry  found  that  the  action  of  both  is  due  to  Podophyilotoxin 
(purgative)  and  Podophyllo-resin  (purgative  and  cholagogue).  The  Indian 
is  richer  in  the  former.  Estimation  process  for  Podophyilotoxin. 

P.  Emodi  roots  from  tile  X.  vV.  province  of  India  gave  IPO  7  and  11T7% 
total  re3in.  The  proportion  of  Podophyilotoxin  was  in  the  first  case  4-7%  ; 
in  the  other  3-1%. — P.J.  ii./i2,579. 


PODOPHYLLI  RESINA. 

Reaction  of  Podophyllum  peltatum  and  P.  Emodi  Podophyllias  towards 
Ammonia  is  of  interest.  If  0-5  6m.  of  Resin  be  well  stirred  with  5  Cc.  of 
Dilute  Ammonia  and  5  Cc.  of  water,  and  after  20  minutes  the  solution  be 
filtered  the  residue  washed  and  dried  near  100°  C.,  shouid  not  weigh  more 
than  0T3  6m.,  i.e.  28%,  if  the  resin  has  been  made  from  P.  peltatum. — 
D.  B.  Dott,  P.J.  ii./i 8,318  (per  Y.B. P.1919,99). — cf.  B.P.  '14  Test. 

The  Resin  from  P.  Emodi  is  distinguished  from  that  obtained  from  P.  pel- 
tatum  by  the  following  test.  Podophyilin  Resin  0*4  Grn.,  is  mixed  with 
Alcohol  60%  3  Cc.  and  N/l  Potassium  Hydroxide  0*5  to  1  Cc.  added.  Gela- 
tinisation  occurs  with  P.  Emodi  only. — U.S.X.  modified  by  D.  B.  Dott, 
Quarterly  Jl.  of  Pharmacy,  ’28,266. 


POTASSIUM. 

Sources  of  Potash  Salts. 

Lcucite.  The  lava  from  the  volcanoes  extending  from  Naples  to  Rome 
contains  leucitic  deposits  which  are  a  source  of  Potassium,  its  presence  being 
first  established  in  1796.  Baron  Blanc  was  the  pioneer  of  its  use  on  an  in¬ 
dustrial  scale  during  the  war.  Pure  Leucite  contains  about  21-5%  Potash, 

1  and  -6-5%  Alumina,  and  has  the  great  advantage  of  being  readily 
attacked  by  weak  acids,  e.g.  Citric,  without  formation  of  gelatinous  Silica, 
ino  purest,  found  m  Monte  Santa  Croce  region  contains  only  0-5%  Soda. 
Ba  va  treated  at  works  at  Roccamonfina  contains  3  to  10%  Leucite,  there  being 
sufficient  Potash  available  in  this  area  to  supply  the  world  for  1,000  years. — 
neo.  9,  24,184. 

K51£h®  ®  d  Sea;  4  Quarter  of  the  contents  is  solid  matter.  It  contains  30 
mas  of  tons  of  mixed  salts,  of  which  about  10  billion  tons  are  common 

chprmf'tiif  rwiftndief  vSnv0tasFum  Chloride,  Magnesium  Bromide  and  other 
Lin  1  If  blllloa  tons  of  Potassium  Chloride,  Palestine  is  the 

dghSVom  thA  f01?  ffor  fotash  resources.  To  be  worked  up  under 

n0iit3  from  the  Crown  Agents  for  the  Colonies. — Daily  Mail,  May  30,  1925. 

AiC°work.  Solutlon  of  Potassium  Hydroxide  Solution  for  analytica 


B.P.  ’14  Appendix.  10%  in  Alcohol  90%. 


Potassii  Bromidum. 

*  72‘6p6  ^  100  of  water.  The  solubility 

p.  377.  1  by  addltlou  of  Bromme.-A.  F.  Joseph,  J.C.S.  Apl. ’20, 

it  is'monf  a^cur'fe <pf  Silver  Nitrate  titration  method 

standard  sulnhor™  n  n  f?  m  Sllvf  D:trate  arid  determine  excess  with 

siS  a 


p 


POTASSIUM. 


153 


The  B.P.  ’14  figure  on  titration  on  the  dry  salt  assuming  that  nothing  else  is 
present  other  than  Potassium  Chloride  indicates  98%  purity. 

Potassium  Bromide  0-5  Gm.  requires  42-01  Cc.  N/10  AgJNO 3 
Potassium  Iodide  „  „  30-125  „  „ 

Ammonium  Bromide  ,,  ,,  51-04  ,, 

Sodium  Bromide  ,,  „  48-58  „  ,, 

Sodium  Iodide  ,,  ,,  33- 35  ,,  „ 

Ammonium  Chloride  ,,  ,,  93-5  ,,  „ 

Sodium  Chloride  „  ,,  85-53  ,,  „ 

As  an  example  :  if  0-5  Gm.  Sodium  Bromide  dry  required  49-07  Cc.  N/10 


AgNOs  the  NaCl  content  would  be 


(49-07  —  48-58)  100 
85-53  —  48-58 


=  1-4%  NaCl. 


— Based  on  some  figures  in  Evans4  Anal.  Notes,  1914 — 1919.  See  also  A. 

O.  Jones.  C.D.  ’iq.lloO. 

The  determination  of  minute  amounts  of  Bromine  in  Saline  Residues 
and  halogen  mixtures  by  a  modified  Deniges  Test.  The  Bromide  is  treated 
with  KMnOi  and  HsPOj  at  85 — 90°,  and  the  liberated  halogen  is  aspirated 
into  a  decolorised  Fucbsin  solution.  The  colour  obtained,  on  shaking  with 
Chloroform,  is  compared  with  controls. — A.  J.  Jones,  P..T.  i./i2,475. 

Fr.  Cx.  Supp.  had  the  following  test  for  Chlorides,  but  it  is  notin  Nouv. 
Supp.,  1926. 

Distill  5  Cc.  of  10%  Potassium  Bromide  solution  with  50%  sulphuric  acid 
and  10  Cc.  of  saturated  Potassium  Permanganate  Solution  into  a  cooled  tube 
containing  10  Cc.  of  the  following  : — Saturated  Aniline  Water  100  Cc.  Water 
saturated  with  ortho-Toluidine  20  Cc.  Acetic  Acid  (98%)  30  Cc. 

If  the  salt  contains  much  Chloride  the  liquid  will  assume  first  a  blue  and  then 
violet-red  colour.  The  latter  should  not  occur  in  the  official  salt,  at  least 
within  15  minutes. 

Quantitative  separation  of  the  Halogens — A.  S.  Swinton, 

P. .T.  Dec.  25,  1897- 

Determination  of  Iodine  in  a  mixture  of  Haloids. — An  amount  corre¬ 
sponding  to  about  0-2  Gm.  Iodine  is  dissolved  in  water  10  Cc.,  and  Sulphuric 
Acid  5  Cc.  added  with  cooling  precautions.  Add  Phenol  (90%)  5  Cc.  and 
saturated  Bromine  Water  20  Cc.  with  agitation.  Wash  out  the  Iodine  with 
Chloroform,  wash  again,  and  repeat  the  separation  with  Phenol  and  Bromine 
Water.  Add  water  and  titrate  with  N/10  Thio. 

Determination  of  Bromides  in  the  presence  of  Chlorides. — Dissolve 
0-2  to  0-3  Gm.  in  water  10  Cc.,  add  Sulphuric  Acid  (50%)  2  Cc.  and  Chloro¬ 
form  20  Cc.,  then  excess  saturated  Potassium  Permanganate  solution  with 
shaking.  Bun  the  Chloroformic  solution  of  Bromine  into  20  Cc.  Alcoholic 
solution  of  Potassium  Iodide  and  wash  again  with  Chloroform.  Dilute  well 
with  water  and  titrate  liberated  Iodine  with  N/10  Thio. 

Determination  of  Iodides,  Bromides,  and  Chlorides  in  the  presence 
of  each  other. — Dissolve  10  Gm.  in  water  250  Cc.  and  estimate  the  Iodide 
in  10  Cc.  as  described  above. 

Bromine  Estimation. — Acidify  10  Cc.  with  Sulphuric  Acid  (50%)  2  Cc. 
Remove  Iodine  by  adding  theoretical  quantity  of  N/2  Potassium  Perman¬ 
ganate  solution  and  wash  out  with  Chloroform,  running  it  into  Alcoholic 
Potassium  Iodide  solution  as  above.  Set  free  the  Bromine  with  excess 
saturated  solution  Potassium  Permanganate,  wash  with  Chloroform,  and  run 
into  the  same  Potassium  Iodide  solution.  Dilute  with  water  and  titrate 
total  Iodine  liberated. 

To  calculate  the  amount  of  Bromine  subtract  the  number  of  Ccs.  N/10  Thio 
required  for  the  Iodide  in  10  Cc.  from  the  number  required  for  both  Bromide 
and  Iodide  in  10  Cc. 

Chlorine  Estimation. — Titrate  10  Cc.  with  N/10  Silver  Nitrate,  using 
Potassium  Chromate.  Subtract  number  of  Ccs.  N/10  Silver  Nitrate  which 
would  be  required  for  the  known  quantity  of  Bromide  and  Iodide  in  10  Cc. 
of  the  solution  from  the  amount  actually  used  in  this  titration.  From  the 
difference  calculate  the  Chlorine  present. 


Fofcassii  Percarbonas,  k2c2o6,h2o  =  216-208. 

White  crystals,  soluble  in  water,  giving  off  oxygen.  Used  chiefly  as  ‘Anti- 
hypo  ’  in  photography,  also  for  decolorising  instead  of  Sulphuric  Acid  in 
Ziehl  Neelsen’s  method  of  staining  Bacillus  Tuberculosis ,  q.v T 
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Polassii  Cyanidum. 

Potassium  Cyanide  k  "rain  made  into  a  Pill  with  soap  or  other  *  floating 
material  and  colouring'  matter  for  tinting  the  water  forma  a  good  method  of 
killing  the  larvae  of  mosquitoes  (Culex  pipiens )  in  pools  :  1  in  300,000  is  said 
to  kill  in  a  few  hours. — B.M.J.  ii./n,712. 


Potassii  Chloras. 

Schulze’s  Maceration  Mixture.  . 

A  mixture  of  Potassium  Chlorate  10  (moistened  witn  water),  with  Auric 
Acid  40;  or  a  Solution  of  0  08  Potassium  Chlorate  in  Water  100  Cc.  and  1 
Cc.  of  Nitric  Acid.  Tor  separation  of  muscle  fibre  in  animal,  and  ligneous 
tissue  in  vegetable,  histology.  Distinguish  from  the  following  : 

Schulze’s  Chlor-Zinc-Iodine  Reagent  for  Cellulose. 

Dissolve  110  Gm.  of  Zinc  in  300  Cc.  of  pure  Hydrochloric  Acid,  and  evapo¬ 
rate  to  150  Cc.  (Sp.  Gr.  about  1-8).  Dissolve  separately  12  Gm.  Potassium 
Iodide  in  as  little  water  as  possible  ;  add  0T5  Gm.  Iodine.  Mix  the  solutions, 
and  filter  if  necessary,  through  asbestos.' — Bower  and  Gwynne  Vaughan. 

Potassii  Metal) isuhlpis  K2so3.so2  =  222-33.  Er.  Cx. 

Anhydrous  Crystals  soluble  in  2  parts  of  water.  Treated  with  acid  it 
liberates  about  52  to  57%  Sulphurous  Anhydride.  (E'r.  Cx.). 

Manufactured  by  passing  Sulphurous  Anhydride  (SC2)  into  Potassium  Car¬ 
bonate  until  saturated.  The  metabisulphite  is  then  precipitated  with  Alcohol . 
This  salt  has  a  similar  action  to  ordinary  sulphite  in  preserving  Pyrogallic  Acid 
from  oxidation  and  preventing  the  staining  of  gelatin  films.  On  oxidation, 
free  Sulphuric  Acid  is  produced,  requiring  an  extra  amount  of  alkali  to 
neutralise  it. — (P.J.F.,  1904)-  The  Sodium  Salt  has  analogous  composition. 


Potassii  Permanganas. 

In  titrating  Potassium  Permanganate  Solution  containing  Nitric  Acid 
with  Sodium  Arsenite,  the  latter  lias  a  reducing  value  greatly  in  excess  of 
that  shown  when  no  acid  is  present.  A  Manganic  compound  is  probably 
formed. — Ab3t.  Ann.  Rep.  Chem.  Soe.  1919  (Vol.  XV.),  p.  135. 


Potassii  Tartras  Aci&us. 

Cream  of  Tartar  Substitutes. — These  are  usually  Calcium  Acid 
Phosphate.  A  sample  examined  by  Evans  was  a  mixture  of  Cream  of  Tartar 
with  Sodium  Acid  Sulphate,  but  in  such  proportions  that  the  whole  of  the 
Tartaric  Acid  would  be  liberated  with  the  Cream  of  Tartar  in  solution,  with 
an  excess  of  about  10%  NaHSQ,  still  remaining.  Another  sample  was  a 
mixture  of  ‘  dry  ’  Calcium  Acid  Phosphate  and  Sodium  Chloride. 


PRUNI  VIRGINIAN®  CORTEX. 

Identification  of  various  Spurious  Cherry  Barks.  P.  Avium  is  paler  ;  taste 
bitter  and  astringent.  Almond  odor  scarcely  percentible.  P.  Pennsylvaniea , 
red  brown,  taste  scarcely  bitter.  P.  Virginiana  ;  the  bitter  almond  flavour 
is  more  perceptible  than  in  any  except  P.  Serotina. — Holmes  P.  J.  i./og  102. 

The  bark  yields  0-075%  or  more  of  its  weight  of  HCN. 

Examination  of  a  species,  said  to  be  closely  allied  to  P.  cmarginata .  The 
constituents,  amongst  which  is  Prunetin,  a  dihydric  phenol  C16Hi206,  dis- 
•^dar.from  [*10®e  in  J;  serotina  when  this  substitute  for  the  genuine  article 
®  irJ  that  when  it  13  moistened  with  water  there  is  no  formation  of  Ben- 
zaldehyde  and  Hydrogen  Cyanide  as  with  the  genuine  bark. — P.J.  ii./io,604. 

Syrupus  Pruni  Virginian ae. 

Halla  way  found  the  B.P.’u  method  extracts  35%,  Cline’s  50%,  Beringer’s 
(with.  Glycerin),  about  70  ,o  of  the  hydrocyanic  acid.  Glycerin  extracts 
SSSf  ®  wl«ch  consists  in  macerating  the  bark  2  to  4  hours 

at  60  C.,  then  percolating,  adding  Glycerin  to  the  percolate  and  finally  dis¬ 
solving  the  sugar  is  thought  best.  This  reduces  the  Tannin  content  and 
increases  the  HCN,  the  enzyme  being  more  active  at  the  higher  temperature, 
but  even  in  the  strongest  syrup  the  HCN  strength  is  only  0-008  per  cent 
or  roughly  1/13  the  strength  of  Cherry-Laurel  Water. ~P.J  h/09  798  ’ 
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QUINIDINE,  QUININE  and  other  CINCHONA  ALKALOIDS. 
Including  xecent  work  on  Cinchona  Febrifuge. 

See  also  Vol.  I.,  p.  719. 

Synthesis  of  Quinine,  work  on.  Quinieine  (Quinotoxine)  has  been 
converted  into  Quinine.  (When  Quinine  and  Cinchonine  are  heated  with 
dilute  Acetic  Acid  they  are  converted  respectively  into  Quinotoxine  and 
Cinchotoxine).  The  reverse  change  has  been  accomplished. — Ann.  Hep. 
Chem.  Soc.  1919  (Vol.  XV.),  p.  113.  See  also  Prof.  Greenish,  Vol.  I.,  p.  725. 

Excretion  of  Quinine  in  treatment.  There  is  no  appreciable 
difference  between  the  bi-hydrochloride  salt  given  per  os,  intramuscularly 
or  intravenously  or  by  the  first  two  combined.  There  is  further  no  great 
difference  in  excretion  of  acid  hydrochloride  or  hydrochloride  or  hydro¬ 
bromide  or  acid  hydrobromide  or  sulphate  if  given  orally. — M.  Nierenstein, 
Bristol  University,  abst.  C.D.,  ’10, 965.  See  also  MacGilchrist’s  work,  Vol.  I., 
p.  746. 

Demonstration  of  the  advantage  of  using  Hydrochloric  Acid  in  Cinchona 
extractions.  1-5%  of  absolute  Hydrochloric  Acid  for  Yellow  Bark,  and  2-5 
— 3-0%  for  Red  Bark  advocated  for  first  maceration. — W.  L.  Scoville, 
Jl.  A.  Ph.  A.,  Feb.  ’23/104,  per  P..T.  1/23,300. 

C.  Ledgeriana,  a&proxi  mate  determination  as  used  by  the 
planters.  Extract  with  Ether,  using  Slaked  Lime  and  Sodium  Hydroxide. 
Solve  residue  in  Ether  in  N/HC1  and  titrate  with  N/NaOH,  using  litmus. 
Precipitate  tartrates  of  Quinine  and  Cinchonidine,  filter,  wash,  dry  and  weigh. 
Determine  optical  rotation  a.  and  calculate  quantity  of  Quinine  and  Cinchoni¬ 
dine  from  Cammelin’s  table.  To  the  filtrate  from  the  tartrates  add  Nal 
solution  to  precipitate  Quinidine,  Cinchonine  and  Amorphous  Alkaloids. 
Separate  Quinidine  with  94%  Alcohol. — Y.B.P.  ’23,8. 

Quinine  in  tablets.  Estimation  by  E.  T.  (Ether  and  Titration)  method. 
— S.  G.  Liversedge  and  F.  W.  Andrews,  P.J.  ii./22,92. 

Test  for  Quinine  in  Urine. 

As  native  patients  may  omit  to  take  their  Quinine,  test  the  urine  with  a 
few  drops  of  Mayer’s  Reagent :  a  white  precipitate  appears  if  Quinine  is 
present.  To  distinguish  from  Albumin,  heat  the  upper  part  of  the  test-tube 
—if  caused  by  Albumin  the  cloud  becomes  more  dense,  but  if  by  Quinine  it 
disappears  when  the  liquid  boils. — Per  Jl.  Trop.  Mecl.,  May  1/28,105. 

Brom-Phenol-Blue  is  a  good  indicator  for  titrating  neutral  Quinine 
salts. — N.  Evers,  P.J.  i./2i,470. 

Quinine,  Hydrogenation  of,  by  reduction  in  presence  of  Formic  Acid, 
using  a  Platinum  catalyst  or  by  using  Nickel  Oxide. — J.S.C.I.,  i92i.40,446R, 
Y.B.P.  1922,1.  Many  hydrogenated  alkaloids  have  properties  widely  dif¬ 
ferent  from  the  originals  and  in  certain  cases  their  toxicity  is  reduced.  See 
also  Morphine  and  Colchicine  Hydrogenation. 

Growth  of  pathogenic  bacteria. — Experiments  with  blood  and  the  effect 
of  certain  antiseptics,  including  quinine  and  iodine,  on  the  growth  of 
staphylococci  and  streptococci  in  the  blood,  showed  that,  no  growth  takes 
place  when  no  quinine  is  present,  but  in  the  presence  of  one  part  of  quinine 
in  800  parts  of  blood  copious  growth  takes  place  ;  with  iodine,  growth  increases 
progressively  on  raising  the  concentration  of  iodine  in  the  blood  from  1  : 
25,000  to  1  :  400. — Sir  A.  Wright,  C.D.,  Mar.  17/24,698. 

History  and  development  of  the  Cinchona  plant. — a  good  resume 

was  given  in  a  paper  communicated  by  Lt.-Col.  A.  T.  Page  (late  I.M.S.)  to 
the  Royal  Society  of  Tropical  Medicine  and  Hygiene.  London,  Jan.,  1925. 

After  reviewing  the  various  factors  which  led  to  the  cultivation  of  Cinchona 
in  Java,  Ceylon  and  India,  attention  was  drawn  to  the  trial  in  India,  in  1873, 
of  Cinchona  Febrifuge  (then  a  mixture  of  the  total  alkaloids  of  G.  succi- 
rubra )  and  the  report  of  the  Surgeon-General  of  that  year  of  its  efficacy  in 
malaria,  its  low  price  and  its  ease  of  manufacture.  The  high  market  price 
of  Quinine  naturally  resulted  in  the  planting  of  more  C.  ledgeriana  trees,  and 
so,  in  1903,  the  composition  of  tiie  febrifuge  consisted  of  a  mixture  of  the 
residual  alkaloids,  after  extraction  of  Quinine,  from  the  barks  of  C.  ledgeriana 
and  G.  succirubra,  with  a  certain  amount  of  added  Quinine,  to  make  it  similar 
to  the  original.  In  spite  of  this,  the  quantity  manufactured  rapidly  declined, 

d  with  the  advent  of  the  war  the  demand  exceeded  the  possible  supply, 
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and  the  price  naturally  increased.  This  has  resulted  in  the  inability  of  the 
vast  multitude  of  natives,  who  are  in  continuous  residence  m  mosquito- 
infected  districts,  of  procuring  the  necessary  treatment,  and  for  them,  in 
the  absence  of  conclusive  proof  that  one  alkaloid,  or  combination  of  alkaloids, 
is  far  superior  to  all  others,  the  fittest  product  is  the  one  which  can  be  pro¬ 
duced  and  distributed  at  the  least  possible  cost  and  can  be  used  with  the 
least  supervision.  It  seems,  therefore,  that  although  Quinine  has  been 
proved  to  be  the  fittest  separated  alkaloid,  some  supplementation  of  it  is 
indicated.  This  could  be  achieved  most  easily  and  cheaply  by  reverting 
to  the  cultivation  of  C.  suecirubra,  and  the  extraction  of  its  total  alkaloids 
to  form  again  the  original  Cinchona  Febrifuge. 

A  further  paper,  dealing  with  the  Clinical  Aspects  of  the  use  of 
Cinchona  and  its  alkaloids  in  malaria,  was  read  by  Lt.-Col.  Clayton 
Lane  (late  I.M.S.).  The  action  of  Quinine  in  combating  the  malarial  parasite 
is  accomplished,  either  directly  by  the  Quinine,  or  by  a  metabolite  formed  by, 
or  from,  it ;  if  the  former,  the  greater  its  concentration  in  the  blood,  the  better; 
if  the  latter,  then  the  less  detectable,  the  better.  Although  only  a  small 
quantity  of  Quinine  is  excreted  as  such,  it  disappears  very  rapidly  from  the 
blood,  as  shown  by  experiments  of  intravenous  injection.  Further  experi¬ 
ments  consisted  in  the  incubation  of  parasites  in  a  medium  containing  Quinine 
in  a  much  greater  concentration  than  it  would  occur  therapeutically.  The 
medium  afterwards  injected  into  paralytics  produced  malaria,  thus  sug¬ 
gesting  that  the  alkaloid  acts  indirectly  or  through  the  medium  of  a  metabolite. 

Regarding  the  salt  best  suited  for  oral  use,  it  is  evident  that,  as  practically 
no  Quinine  is  absorbed  by  the  stomach?,  whatever  salt  is  given 
it  will  be  precipitated  in  the  intestine  as  base.  If,  however,  it 
be  a  metabolite  which  is  curative,  the  salt  which  most  easily  admits  of 
intestinal  metabolism  should  be  given. 


Tissue  destruction  is  caused  by  accumulation  of  Quinine  base. 

The  reasons  for  the  greater  difficulty  in  eradicating  a  chronic,  as  against 
a  recent,  infection,  needed  elucidation,  as  also  the  different  results  obtained 
by  standard  treatment  in  different  seasons. 

F.  B.  Howard  deprecated  unstandardised  mixtures  which  could  be  easily 
adulterated  as  a  retrograde  step. 

The  ease  with  which  necrosis  is  caused  by  injections  could  be  obviated  by 
employing  solutions  of  the  aikaffoidal  base,  this  being  the  only 
rational  method,  in  view  of  the  fact  that  the  base  is  inevitably  p re *» 
GipitatecS  by  the  alkaline  serum.  Further  work  has  been 
conducted  on  these  lines,  and  readers  are  referred  to  details  on  Mannitol 
Quinine,  Vol.  I.,  p.  732. 

In  this  connection,  it  is  of  interest  to  note  that  in  June,  1917,  Warrington 
Yorke  and  colleagues  published  a  paper  (Annals  of  Trop.  Med.  and  Parasitology, 
f  A  • ’-P‘  tj’ m  which  was  given  accounts  of  experiments  on  the  injection 
2L# S1®  %je»  dlssolved  in  Alcohol  90%,  1  Cc.,  diluted  to  3  Cc. 

'  ,  d.lis  caused  sloughing,  but  the  therapeutic  results  in  recent 

Ter?v!n  no  wAy  hiferior  to  those  obtained  by  the  same 
workeis  m  similar  cases  by  the  use  of  a  solution  of  a  very  soluble  salt. 

f rom" Cfin ehnn vri be  had  frequently  had  better  results 
Y 7r  o?1  °  than  fro,m  tac  corresponding  Quinine  salt. 

nractiYaltv^fmi n  J §  added  to  blood  can  be  recovered,  being 

practically  equally  distributed  between  the  cells  and  the  serum.  Quinine  is 

Jurm?b4y8,ujo!ed  by  adsorphon-~°  ■  8.  Gibbs,  Jl.  Pharm.  &  Exp.  Therap., 
’28^1144. relatlons  between  Lupinine  and  the  Cinchona  alkaloids.-— B.C. A., 

fro^TheevaSnalhtriectaiJq  ?;Yq-linol!af  Su!lphato  can  bo  and  are  absorbed 

solutions  — D  I  Macht  Ti  PhYnieYJ ‘I  am£Lals  wben  instilled  in  aqueous 
solutions.  u.i.  Macht,  Jl.  Pharm.  &  Exp.  Therap.,  Oct.,  ’28,145. 

M.L^D^of^Qffinfdin^BiTuhiffiYp^  exPeriraents  showed  that  the 

e.g,  25  mg/pS? kifo fa  SlT? flfS?  0Ij  the lpeed ,of  administration, 

per^^’striSafan^blSd^18  thV°§tal 
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‘  Malarene.’  Prepared  from  the  mother  liquors  from  which  Quinine  has 
been  crystallised.  Cinchona  Ledgeriana  bark  of  the  Govt,  of  India  contains 
very  little  of  alkaloids  which  constitute  Malarene,  but  Cinchona  robusta 
contains  30%  of  Malarene  alkaloids.  Efficacy  of  Malarene  as  a  drug  in  the 
treatment  of  malaria,  definitely  established.  Certain  forms  of  malaria  found 
to  answer  more  readily  to  treatment  with  Malarene  than  with  Quinine ;  it  is 
much  cheaper  than  Quinine.  Not  thought  advisable  to  start  plantations 
solely  for  production  of  Malarene  unless  medical  opinion  demands  much 
larger  quantities. — C.D.,  Dec.  20/24,876. 

M.R.C.  Report  on  action  of  Quinidine  in  auricular  fibrillation.  In  searching 
for  a  drug  that  would  produce  a  notable  prolongation  of  the  refractory 
period  of  the  auricular  muscle,  atropine  was  first  examined  but  the  cus¬ 
tomary  chemical  doses  were  not  able  to  produce  a  maximal  reaction  but  larger 
doses  had  definite  effect.  Von  Frey’s  statements  re  Quinidine  confirmed.  It 
certainly  lengthens  the  refractory  period. — B.M.J.  i./23,lll,112. 


EHEI  RADIX. 

Rhubarb  contains  Emodin,  Emodin  Mono-methyl  Ether,  Rhein,  also  Aloe 
Emodin,  Chrysanophanol  (Chrysophanic  Acid)  and  glucosides  of  these. — 
U.S.D.,  1926.  Earlier  Refs,  in  18 th  Edn. 

Evaluation  on  Chrysophanic  Acid  content,  the  results  not  being  absolute, 
but  well  adapted  for  comparative  purposes. — A.  Tschirch  and  P.  Schmitz, 
Q.J.P.,  *29,463. 

According  to  P.G,Y.  should  yield  35%  extract  on  macerating  24  hours  , 
with  a  mixture  of  equal  parts  alcohol  and  water.  This  is  not  in  P.G.  VI. 

Powdered  Rhubarb,  Standards  suggested. — 12  per  cent,  of  ash  on  the  air- 
dried  drug,  and  35  per  cent,  of  extractive. — E.  T.  Brewis  and  H.  Deane,  P.J. 
ii./  13,146. 

Physiological  experiments  on  mice  with  Rhubarb  Extracts,  made  in  vacuo , 
showed  same  to  be  more  effective. — P.J.  h/24,6. 

Pulvis  Rhei  Comp. — Methods  of  analysis. — J.  E.  Liversedge  and  Co-workers 
B.P.C.,  1926,  P.J.  ii./ 26,144 ;  C.D.,  ii./26,241. 


SACCHARUM. 

Cane  Sugar  may  (in  the  absence  of  a  polarimeter)  be  approximately 
estimated  by  heating  1  Gm.  of  the  same  in  50  Cc.  of  water,  to  which  10  drops 
of  hydrochloric  acid  have  been  added,  for  half  an  hour  on  a  water  bath.  The 
solution  is  then  cooled  and  neutralised  with  soda  and  made  up  to  100  Cc, 
with  water,  and  the  Invert  Sugar  thus  formed  is  estimated  with  Fehling’s 
Solution,  1  Cc.  of  which  is  approximately  equivalent  to  0-005  Gm.  of  Invert 
Sugar,  the  calculation  being  on  the  basis  that  360  of  Invert  Sugar  represent 
342  of  Cane  Sugar. 

Lumps  of  Pare  Fane  Sugar  rubbed  together  in  the  dark  produce  luminosity. 
Estimation  of  Invert  Sugar  in  Cane  Sugar. 

U.S.P.X.  gives  the  following  :  Dissolve  20  Gm.  Sucrose  in  enough  Distilled 
Water  to  make  100  Cc. :  filter  if  necessary.  To  50  Cc.  of  the  clear  liquid  add 
50  Cc.  alkaline  Cupric  Tartrate  solution  :  heat  mixture  so  that  4  minutes  are 
required  to  bring  it  to  boiling  point  and  boil  for  2  minutes.  Add  100  Cc. 
cold  recently  boiled  Distilled  Water,  and  collect  and  weigh  the  Precipitated 
Cuprous  Oxide  as  follows.  Prepare  a  Gooch  crucible  with  an  asbestos  layer. 
Wash  asbestos  with  Distilled  Water,  followed  successively  by  10  Cc.  Alcohol 
and  10  Cc.  Ether,  dry  at  100°  C.  for  30  minutes  and  weigh  crucible.  Filter 
Precipitated  Cuprous  Oxide  through  crucible,  wash  residue  on  filter  with  hot 
Distilled  Water,  then  with  10  Cc.  Alcohol,  and  then  with  10  Cc.  Ether,  and 
dry  at  100°  C.  The  weight  of  the  Cuprous  Oxide  does  not  exceed  0-155  Gm., 
corresponding  to  not  more  than  0-5%  of  Invert  Sugar. 

Polarimeter. 

U.S.  X.  requires  the  O.R.  at  20°  C.  in  a  solution  containing  the  equivalent  of 
26  Gm.  of  sugar  (previously  dried  to  a  constant  weight  at  105°  C.)  in  100  Cc. 
of  water  and  using  a  200  mm.  tube  to  be  not  less  than  +  65-9°. 

Decomposition  products  of  sugars  as  affected  by  various  oxidising  ageuts. 
Formic  Acid,  a  very  small  quantity  of  acetaldehyde  and  apparently  glycuronic 
acid  formed.— L.  ii./u.l418. 

Invert  Sugar  Syrup.— A  non-fermen table  syrup  with  sugar  content  o' 
80%  (26 — 45%  Invert  Sugar  and  52 — 35%  Cane  Sugar,  to  replace  B.P 
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Syrup. 

retains 


It.  has  a  higher  gravity,  1-4  against  1-33-  Does  not  crystallise  and 
brilliant  appearance*  Costs  50%  more  than  ordinary  feyrup>  but 


contains  20%  increase  in' ‘Sugar  content.' " The  taste  is  sweeter  and  less  cloy¬ 
ing.  It  does  not  cake  so  readily.  It  contains  Sucrose  as  well  as  Dextrose 
and  Levulosc. — W.  A.  Whatmough,  G.D.,  i./27>281;  Y.B.P.,  2/,4l.4. 


SAPONES. 

(See  also  Vol.  p.  760.) 

The  following  is  the  approximate  composition  oi  Pharmaceutical  Soaps. — 
W.  H.  M.— B.  &  C.  D.  U./94.675.  .  „  „  n.  ,  ... 

Sapo  Animaiis,  Curd  Soap.  Principally  Sodium  Stearate  ;  made  with 
Sodium  Hydroxide  and  a  purified  animal  fat  consisting  principally  of 
Stearin  Fatty  Acids  60%,  Combined  Alkali  9%,  Uncombmed  Mineral 
Matter  2%,  Water  30%.  Limit  Test  for  Alkaline  Hydroxide  and  Car¬ 
bonate  and  free  fatty  acid  are  imposed  for  this  and 
Sapo  Durus  (Hard  Soap).  Principally  Sodium  Oleate.  Manufactured  with 
Sodium  Hydroxide  and  Olive  Oil Fatty  Acids  60%,  Combined  Alkali 
8%,  Uncombined  Mineral  Matter  2%,  Water  30%.  It  is  soluble  about 
1  in  20  in  water. 

Sapo  Medicatus,  P.G.VX.,  Ph.  Ned.  V.  (Pull  directions  for  making  are 
given),  and  Sapo  Venetus  (Syn.  Savon  de  Venise)  are  similar. 


Castile  Soap  (Jabbn  Castilla). — By  a  Spanish  Royal  Order  (Dec.  14,  1927) 
the  name  must  apply  only  to  a  soap  prepared  in  Spain,  in  the  manufacture 
of  which  no  fats  other  than  Olive  Oil  have  been  used  :  containing  not  more 
than  2%  Chlorides  (as  Sodium  Chloride):  maximum  water  content  25%  : 
maximum  free  alkali  content  0-3  6m.  per  cent.  The  soap  must  be  white 
and  must  be  soluble  in  water  or  Alcohol  without  residue. — P.  J.  i./28,164. 
Mottle  is  produced  by  adding  iron  or  residues  and  scrapings  oi  the  lye  tanks. 
Sapo  Mollis,  Sapo  Viridis,  Soft  Soap,  consists  principally  of  Potas¬ 
sium  Oleate.  Manufactured  from  Potassium  Hydroxide  and  Olive  Oil : — 
Fatty  Acils  45%,  Combined  Alkali  8  to  11%  (reckoned  as  K20),  In¬ 
soluble  Mineral  Matter  1-0%,  Water  35  to  45%,  Matter  insoluble  in 
f  Alcohol  3%  allowed  (i.e.  Potassium  Carbonate  and  Insoluble  Soaps). 

In  soap-boiling  caustic  soda  of  high  purity,  96-98%,  is  used  for  the  best 
varieties.  Tire  lye  employed  (into  which  the  melted  fat  is  poured)  has  8p. 
Or.  1  075.  Boiling  proceeds  with  occasional  further  addition  of  lye. 

The  chemical  reaction  which  takes  place  is  indicated  by  the  following  : — 


C8H8(0.C18H850)8+3Na0H 
( Tri-stearin  -f  Soda 
08H8(O.C18H81O)8+3NaOH 
(Tri-palmitin  +  Soda 
C,H5(0  C18H830)s+3ta0H 
( Tri-olein + Soda 


■=C8H,(OH)8+3C18H„NaOs 
—  Glycerin  +  Sodium  Stearate). 
=  CsH5(QH),+3C10H31NaO2 
—Glycerin  +  Sodium  Palmitate). 
=C8H8(0H)8+3C18H„Na08 
=  Glycerin  +  Solium  Oleate). 


me  soap  thus  produced  is  salted  out  with  salt,  and  the  glycerin  formed  is 
recovered  as  much  as  possible  from  the  spent  liquor.  It  is  essential  to  ensure 
that  the  fats  have  been  thoroughly  saponified,  as  also  that  no  marked  excess 
°i  alkah  is  introduced.  The  next  step  is  to  clarify  the  soap  by  boiling  with 
an„es k  ^PPly  of  water  from  any  insoluble  soaps,  e.g.,  Lime  and  Magnesium 
Salts  of  the  acids  indicated  above.  The  “  nigre  ”  containing  these  impurities 
subsides  m  this  manner  to  the  bottom  of  the  vessel.  The  soap  is  then  allowed 
f m  o°?m ff*d  ^^en  cooled  to  165°  F.  it  is  removed  to  the 

ty<-  llere.’t  reTj^ms  for  a  month  to  consolidate  and  drain 
through  apertures  m  the  sides  of  the  containing  vessel  before  being  cut  up. 

•  otassium  combined  with  saturated  fatty  acids,  e.g.  Palmitic  and  Stearic, 
jield  hard  soaps  while  the  unsaturated  acids,  e.g.  Oleic,  yield  soft  soaps. 

wlSnLSSa!!  Tde  fro,ri  Coconut. 0iI  and  Palm  Nut  Oil.  These  oils 

some  e  fnd  m „?iy°  mV*  ^  laiiric  and  ^yristic  acids  with 

some  palmitic  and  oleic,  they  also  contaiu  Caproic,  Caprvlic  and  Canric 

Acids,  lhe  presence  of  the  three  last  mentioned  is  of  importance  because 
— Prorf0HerLa  SmithmpdT  Ti /i  3°nut  0ii  n°fc  easily  sa!ted  out  by  9ea  water. 
For  Toilet  Purposes  special  soap  bases  are  employed  containing  a  large 
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proportion  of  stearates  (tallow).  A  proportion  of  palm  oil  is  generally  com¬ 
bined  with  the  tallow.  The  soap  ultimately  is  converted  by  machinery  into 
ribbon-shaped  shreds,  it  is  perfumed  and  after  other  treatment  is  stamped  in 
moulds.  Free  alkali  is  rarely  present  in  appreciable  amount. 

For  Shaving  Soap  it  is  necessary  to  employ  fats — ‘  strong  ’  tallow — with 
a  high  melting  point. 

Pure  Potassium  Palmitate  makes  an  excellent  shaving  soap,  improved  with 
a  little  glycerin.  Sodium  Palmitate  and  Sodium  Stearate  are  not  suited- — 
they  are  not  sufficiently  soluble. — Prof.  H.  L.  Smith,  P.J.  ii./i5,33. 

Shaving  Paste  with  pearly  lustre  can  be  made  with  beef  tallow  and  Potas¬ 
sium  Hydroxide,  replacing  1/6  of  the  KOH  with  Sodium  Hydroxide — ibid. 
s^Shavex  (T.M.  429,022). — A  creamy  preparation  for  shaving,  having  the 
advantage  that  no  brush  is  requisite. 

3j<  Field  Day  (T.M.  427,051)  is  also  a  preparation  of  this  kind. 

Household  Soaps  are  made  with  vegetable  oils  of  light  gravity. 

Dooii  average  soap  can  he  produced  by  saponifying  vegetable  ojIs,  such  as 
Cottonseed,  Palm,  or  Cocoanut  (of  this  the  best  variety  is  known  as  “  White 
Cochin  ”  Oil,  the  second  as  “  Ceylon  ”  Oil) ;  but  these  oils  containing  much 
of  the  Oleic  Ester  produce  more  soluble,  i.e.,  wasteful  soaps. 

The  use  of  Resin  in  household  soap  is  not  injurious.  It  renders  the  soap 
smooth,  prevents  efflorescence,  and  cleansing  4  odour  ’  imparted  is  appre¬ 
ciated.  Yellow  bar  soaps  contain  some  10  to  25%.  Its  chief  raison  d’etre 
is  probably  cheapness.  It  is  not,  however,  suitable  for  toilet  purposes,  and 
a  large  admixture  cannot  be  allowed.  Occasional  additions  to  common 
soaps  are  chlorophyll,  sodium  silicate  and  French  Chalk.  Sodium  Silicate 
has  latterly  come  into  use.  Remarkable  data  are  given  by  Prof.  Smith — ibid. 

Transparent  Soaps  are  made  by  setting  from  methylated  smrit.  Manv 
contain  resin  and  sugar  (as  much  as  20%  of  each).  Only  about  §  the  spirit 
is  recovered — the  rest  is  lost  in  drying.  In  Germany  manufacturers  may  use 
pure  spirit  with  1  Kilo  of  Castor  Oil  and  400  Cc.  of  Soda  Solution  per  100 
litres  of  Spirit  to  ‘  denature  ’  it. 

Tne  Valenta  figure  records  the  temperature  at  which  a  mixture  of 
equal  volumes  of  Acetic  Acid  and  Fatty  Acid  result  in  a  uniformly  clear  and 
bright  solution.  The  majority  of  the  figures  obtained  and  melting  points, 
etc.,  approach  those  of  Palm  and  Coconut  Oils. — L  i./i4,52. 

Saponification  Equivalents  of  Fats  and  Oils. 

The  Saponification  Number  or  Kofctstorfer’s  Number  is  the  number  of  milli¬ 
grammes  of  Caustic  Potash  which  the  fatty  acids  contained  in  1  Gm.  of  the 
fat  (free  from  moisture)  are  capable  of  neutralising.  To  1-5  to  2-0  Gm.  of  the 
purified  and  filtered  specimen  for  examination  contained  in  an  Erlenmeyer 
flask  of  about  200  Cc.  capacity  add  25  Cc.  of  N/2  Alcoholic  Caustic  Potash. 
Warm  half  an  hour  on  water-bath  with  reflux  condenser,  with  occasional 
rotation,  add  a  little  phenolphthalein  solution  and  titrate  excess  of  alkali 
with  N/2  Hydrochloric  Acid.  Conduct  a  control  using  the  alkali  alone. 

The  difference  in  the  number  of  Cc.  of  N/2  Hydrochloric  Acid  required  to 
neutralise  in  the  control  and  in  the  actual  test  is  converted  into  the  number 
oi  mgr.  of  KOH  consumed  by  the  amount  of  the  fat  or  oil  originally  taken 
and  the  result  is  expressed  in  equivalent  of  1  Gm.  of  the  specimen. 

Some  Saponification  Numbers  : — 


Oleum  Lini  187 — 195 
Oleum  Morrhuss  179—192 
Oleum  Olivae  191 — 195. 
Oleum  Rleini  179 — 187 


Adeps  195 — 203 
Adeps  Lanse  90 — 102 
Oleum  Amygdalae  191 — 200 
Oleum  Arachis  190 — 196 


Oleum  Chaulmoograe  198 — 213  Oleum  Sesame  189 — 193 

Oleum  Gossvpii  Seminis  191 — 196  Oleum  Theobromatis  188 — 195. 

A  method  of  determining  the  detergent  action  of  soaps  depends  on  the 
quantity  of  Carbon  which  the  Soap  solution  will  carry  through  filter  paper. 
The  “  Carbon  number  ”  is  the  number  of  grams  carried  by  1  Kg.  of  solution 
under  standard  conditions. — J.  W.  McBain  and  Co-workers,  .T.  Soc.  Chem. 
Ind.,  ’23,42,373,  per  J.C.S.,  A  ii./24,l  55. 

Insecticides. 

The  power  of  a  liquid  to  wet  and  spread  over  a  surface  is  as  important  a 
factor  as  its  toxicity  to  the  organism  against  which  it  is  directed.  The  addi¬ 
tion  of  soap  to  a  solution  is  useful  as  a  “  spreader.” — Na.,  114,  ’24>587. 

For  Iodine  Number  of  Eats,  see  lodum  Chapter, 
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SCAMMONL®  RESINA. 

(See  also  Vol.  I.,  p.  864.) 

Scammony  Resin  is  defined  as  a  mixture  of  resins  from  Scammony  root. or 
from  Orizaba  Jalap  root,  Ipojlea  Radix,  B.P.JA.  (Ipomcea  Onzabensis), 
entirely  soluble  in  Alcohol  (80%).  Not  less  tnan  75 so.ublem  ether.  Tests 
are  given  for  absence  of  certain  foreign  resins ,  especially  Colophony , 

In  the  testing  of  Scammony  Rosin  for  solubility  m  ether  it  is  best  to  macerate 
6  hours  3  to  4  Gm.  of  the  resin  finely  powdered  in  30 — 40  Cc.  of  ether  in  a  short, 
wide-mouth  flask.  Filter  off  and  weigh  insoluble  matter  and  give  percentage 

on  the  dry  resin.  ,  „  ,  ^ 

The  larger  the  quantity  of  Ether  used  the  less  Resin  is  dissolved.  Diges¬ 
tion  for  at  least  forty-eight  hours  is  necessary.  The  U.S.P.  Ether,  which  has 
a  Sp.  Gr.  of  0-713 — 0-716,  gave  a  better  yield  than  B.P.  Ether. — H.  Deane 
and  W.  E.  Edmonton,  P.J.  i./2i, 469.  .  ^  _  .  000 

Saponification  Values  characteristic  of  both  the  resins — of  C.  Scammoma  238 
and  Ipomcea  Ovizabensis — 190 — enables  detection  of  the  Mexican  Scammony. 
—Am.  Jl.  Ph.,  Mar.,  ’09,  p.  105.  See  also  P.J.  i./i2,285. 


SENNAS  FOLIA. 

( See  also  Vol.  L,  p.  886.) 

Senna  Leaf  Constituents. — An  examination  of  i'innevelly  leaves,  leaves 
grown  at  Lima  (botanicaily  identical)  and  Alexandrian  leaves,  yielded  (1) 
Salicylic  Acid,  (2)  Rhein  CisHgOe,  (3)  jxsempferol,  (4)  Aloe-Emodin  and  other 
bodies.  The  purgative  action  is  in  part  due  to  the  Aloe-Emodin — and  other 
bodies.— F.  Tulin,  P.J.  ii./i3,741;  C.D.  ii/ 1 3,43. 

Powdered  Senna. — 20  samples  found  free  from  actual  adulteration, 
but  some  of  them  had  been  made  from  low-grade  material,  as  shown  by  the 
absence  of  green  colour  and  the  presence  of  stalks  and  sand.  Easy  for  the 
pharmacist  to  determine  the  quality  of  senna  powder  microscopically. — 
Prof.  Greenish,  P.J.  i./i 3,365,370. 

Senna  and  Gum  Arabic.  Account  of  French  Government  Expedition  by 
Perrot  &  Ailand  in  the  Sudan  with  a  view  to  acquiring  knowledge  for  culti¬ 
vation  in  the  French  African  Colonies. — Prof.  Greenish,  P.J.  ii./2o,488. 

Ether  shaken  with  a  slightly  acidified  Senna  Extract  gives  the  Borntrager 
reaction— a  pink  or  red  colour  with  Ammonia  water.  If  the  Ether  be  shaken 
with  a  saturated  solution  of  Nickel  Acetate,  the  aqueous  layer  turns  red,  and 
if  this  be_  separated  and  Potassium  Hydroxide  added  a  violet  precipitate 
forms,  which  is  stated  to  be  a  characteristic  test  for  Senna. — ij.S.D.,  1926. 


S1MAPIS  SEMINA. 

(See  also  Vol.  p.  763.) 

Black  Mustard  contains  the  glucoside  Sinigrin,  i.e., 

Potassium  Myronate=Cio.Hi8KNS201,=  397*36,  with  Myrosin,  which  is 
similar  to  the  ferment  Emulsin  in  Bitter  Almonds.  This  glucoside  splits  up 
nnderthe  influence  of  water  with  evolution  of  Allyl-iso-thio-cyanate, — 
C 3H5NCS  — 99-112,  the  principal  constituent  of  the  Essential  Oil,  potassium 
acid  sulphate  anu  glucose.  P.G.  VI.  requires  Black  Mustard  Seeds  to  yield  at 
least  0-7%  of  the  allyl  compound. 

White  Mustard  Seeds  ( Sinapis  Alba)  do  not  yield  Allyl  Mustard 
91xr  Isothiocyanate,  Syn.  Acrinyl  Isothiocyanate, 

LaH4fJJl.LH2U.JNCS.  ^he  Smalbm  contained  in  the  seeds  under  the  in- 

SrwfoSf?  and  decomposes  forming  that  oil,  Sinapin  Acid 

Sulphate,  and  Glucose.  Ihe  oil  m  question  has  a  sharp  taste.  It  decomposes 
?  lt-,ls  msoluble  m  water,  but  readily  in  Alcohol  or  Ether. 

' efilp°o^K-an^XCess#0!itheir  glucoside  and  the  white  an  excess 
a!.}?®  wmi^iw’pwff  c°mbination  of  the  two  produces  the  strongest  effect. 
Some  work  by  Prof.  Greenish  however  (P  J  i  /i2,2031  shnw^  that  Pi  iii  th« 
samples  of  black  mustard-seed  examined-both  old  andnew— there  was  suffl- 

ht a,S  *-he  Present,  and  that  properly  SXer™d 

black  mustard-seeds  retain  their  myrosxn  unimpaired  for  many  years  Two 

samples  examined  contain  sufficient  myrosin  to  decompose  a  Sh  larger 

quantity  of  sinigrin  than  the  seeds  themselves  contained  P  h  g 


STROPHANTHUS 


r.  Gadamer  has  made  a  close  study  of  these  various  constituents — see 
imidt,  Pharm.  Chem.,  Vol.  II.,  Sections  1  and  2,  for  the  latest  views- 
rhe  practice  of  adding  Farina  (wheat  starch)  to  Mustard  producing  the 
xed  article  ‘  Condiment  ’  Mustard  is  legalised  by  the  1875  Food  and 
ugs  Act.  The  best  table  Mustard  contains  about  12  to  14  %  - — P- J.  i./i  7,470. 
English  Seeds  from  the  Fen  District  and  from  Yorkshire  considered  the  best. 
With  one  or  two  exceptions  most  manufacturers  now  retain  the  fixed  Oil 
‘  Condiment  ’  Mustard. — cf.  Yol.  I.,  p.  763. 

Oleum  Sinapis  Volatile. — The  following  tests  are  given  B.P.’  14. — 

•  Gr.,  1*014  to  1*025.  Distils  between  148°  and  156°  C.  Should  contain 
fc  less  than  92%  allyl-iso-thiocyanate,  determined  by  B.P.  process. 
Essential  Oil  of  Black  Mustard  (B.pt.  150*7°  C.)  is  suitable  for  preserving 
nes,  being  200  times  as  efficient  as  Sulphurous  Acid,  and  not  affecting  colour, 
our  or  taste  of  the  wine.  One  Cc.  of  1  %  solution  per  litre  is  usually  sufficient. 
P.R.  ’24,84.  _ 

SODIUM. 

Metallic  Sodium  has  Sp.  Gr.  0*973  and  M.  pt.  95*6°  C.  It  boils  at  742°  C. 
Electrolysed  Brine  used  for  hospital  ship  disinfection  by  means  of  a 
ecially  constructed  cell  (Mather  &  Platt)  under  Dakin's  direction  resulted  in 
olishing  secondary  infections  among  patients  and  ship’s  staffs  and  crews. — 
ii./i  6,949. 

Sodium,  Ammonium  and  Potassium  Persuiphates  are  strong 
jaching  agents,  the  latter  K2S2Og— 270*32,  known  as  Anthion,  and 
e  Ammonium  Salt  are  used  in  Photography  to  reduce  dense  negatives 
they  oxidise  and  then  dissolve  part  of  the  silver. 

On  adding  Barium  Chloride  to  a  solution  of  Potassium  Persulphate  there 
no  precipitation,  but  on  warming,  Barium  Sulphate  is  thrown  down. 

The  Ammonium  Salt  (NH4)2S208= 228*208  is  prepared  by  electrolysis 
a  solution  of  ammonium  sulphate  containing  sulphuric  acid.  In  presence 
water  it  yields  ozonized  oxygen.  It  bleaches,  and  has  been  used  as  a  hand 
dnfectant.  To  sterilise  sponges. 

For  details  of  the  therapeutic  use  of  the  Sodium  Salt,  see  Vol.  I.,  p.  779. 

[>dii  Hyposulphis.  See  also  Vol.  I.,  p.  93. 

To  preserve  volumetric  Sodium  Hyposulphite  solutions  a  few  drops  of  carbon 
sulphide  added  are  useful. 

Sodium  Bromide  (also  Iodide)  Solution  for  Pyelography,  v.  idem. 

Sodium  Acid  Phosphate  of  commerce  found  to  contain  insufficient  acid 
id  too  much  water.  A  compound  of  the  formula  NaHgPO^HaO,  requiring 
3  Cc.  N/l  JSTaOH  to  neutralise  1  Gm.,  and  losing  10*5%  at  105°  C.,  can  be 
ade. — A.  C.  Abraham,  P.J.  i,/25,54. 


STROPHANTHUS. 

( See  also  Vol.  I.,  p.  789.) 

Strophanthus  Tincture,  B.P. ’14,  is  prepared  by  first  removing  the  fat 
ith  Ether.  U.S.X.  employs  Petroleum  Benzin.  The  menstruum  in  the 
rst  case  is  70%  Alcohol,  in  the  second  95%. 

It  has  been  stated  that  the  fat  in  Strophanthus  Tincture  gives  it  an  emetic 
;tion.  Experiments  on  animals  in  America  show  this  to  be  unfounded, 
ie  fat  being  void  of  action.  On  the  other  hand,  a  dose  of  fat-free  tincture 
jected  subnutaneousiv  nroduced  prompt  emesis. 

U.S.P.,  X.,  standardises  biologically,  as  for  Digitalis,  q.v. 

Six  samples  of  Tincture  of  Strophanthus,  B.P.  assayed  by  the  cat 
Lethod,  in  terms  of  Ouabain  supplied  by  the  U.S.  Dept,  of  Agriculture, 
ere  half  the  potency  demanded  by  TJ.S.X.  Ouabain  of  commerce  is  less 
>xic  than  that  of  the  U.S.  Dept,  of  Agriculture. — J.  H.  Burn,  P.  J.,  ii./ 26,439. 
Ouabain  in  the  assay  of  Tincture  of  Strophanthus.  An  average  tincture 
lould  be  equivalent  to  a  solution  containing  0*35%  Ouabain  or  should 
ot  differ  by  more  than  25%. — J.  H.  Burn,  P.J. ,1-/27, 133, 356.  The  Ouabain 
.ethod  is  now  considered  unsound. 

Assay  by  Chemical  Methods.  Haycock’s  Method. 

5  The  powdered  seeds  (20  Gm.)  are  freed  from  oil  with  Petroleum  Ether  and 
shausted  with  Alcohol  70%.  This  tincture  is  evaporated  at  a  low  tempera- 
ire,  dissolved  in  100  Cc.  ofWater,  filtered,  3*2  Cc.  of  Sulphuric  Acid  (25%) 
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multiplied  by  2-187  gives  the  weight  of  Strophanthin  represented.  A  similar 
process  is  used  for  the  Tincture.— W.  Kroseberg,  P.J .  i./i4,590. 

The  poisonous  property  of  the  seeds  is  due  to  water-soluble  glucosides. 
Xo  active  principle  other  than  the  water-soluble  body  was  found.  Methyl 
Alcohol  is  a  good  solvent.  Chloroform  is  poor.— Kararn  Samaan,  B.P.  Conf., 
1919. 

Recommendation  to  substitute  a  preparation  of  Strophanthin  in  place  of  i 
tincture  of  the  seeds— unmixed  Kombd  seeds  being  now  unobtainable  in: 
sufficient  quantity.  Suggestion  that  the  seeds  should  be  required  to  contain  i 
6  to  8%  Strophanthin  and  the  Tincture  0-6%.  Chemical  assay  in  preference.— 
C.T.  Bennett,  B.P.  Conf.,  1920. 

The  geographical  range  of  S.  Kombe  is  limited.  It  might  be  well  to  order  the 
use  of  S.  hispidus  instead — it  is  more  easily  obtained  and  is  the  only  other 
Bpecies  giving  the  green  colour  with  Sulphuric  Acid. — E.  M.  Holmes,  P.J. 
i./ 1 9,33-  S-  gratus  gives  a  rose  colour. — Q.J.P.,  *28,439. 

Recent  specimens  of  S.  Kombe  are  much  mixed  with  S.  Courmontii,  whilst 
samples  of  S.  hispidus  can  no  longer  be  found  unadulterated  in  commerce,' 
and  are  entirely,  or  in  large  proportion,  seeds  of  S.  sarmentosus.  A  useful 
table  gives  the  characters  of  Strophanthus  species  found  in  commercial 
samples. — F.  J.  Mathieson,  per  Q.J.P-,  .*28,260,262. 

Eight  samples  of  Strophanthin  tested  by  the  Cat  method,  in  comparison 
with  U.S.X.  Ouabain,  gave  an  average  potency  of  47-3%  of  that  of  the: 
Ouabain.  Suggested  that  satisfactory  Strophanthin  should  not  vary  fromi 
this  average  by  more  than  25%. — F.  Wokes,  Q.J.P.,  *28,516. 

We  are  informed  (June,  1929)  that  plenty  of  100%  Kombe  Seeds  are  avail¬ 
able,  but  their  price  is  50%  higher  than  that  for  the  unmixed  variety. 
Distinction  between  Strophanthin  and  Ouabain. 

Strophanthin  is  soluble  In  water  1  in  40-43  at  15°.  The  aqueous  solution  of 
this  glucoside,  unlike  that  of  Ouabain,  gives  a  persistent  froth  on  agitation. 

The  following  distinguishing  color  test  has  been  proposed  :  5  Cc.  cone, 
hydrochloric  acid,  a  few  crystals  of  resorcinol  and  a  trace  of  the  glucoside  are 
wanned  to  60°  or  70°.  Cuabain  gives  no  coloration,  w-hile  strophanthin 
gives  a  rose  color. — J.C.S.  A.  ii,/2i,601. 

We  tried  this  test  and  found  it  satisfactory. 

Hispidus  Strophanthin,  like  Kombe  Strophanthin,  is  a  mixture  of  twci 
glucosides,  but  the  structure  of  the  latter  is  different  in  the  two  cases. — 
B.C.A.,  Dec.,  *28,1376.  t 
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THEOBROMA. 

(See  also  Vol.  p.  804.) 

Theobroma  Oil,  Detection  of  Adulteration. — An  authentic  specimen 
had  following  characters: — S.V.  198,  T.Y.  31,  Volatile  Fatty  Acids  0-7%, 
Acid  Value  0-8.  M.Pt.  27°  C.  Butvrorefractometer  reading  at  40°  C.  46-5. 
Soluble  in  Ether  1  in  2,  clear  at  18°.  Coconut  fat,  Bees  Wax,  Spermaceti, 
Vegetable  Oils  and  Paraffin  wax  must  be  searched  for. 

W.  Blyth  and  H.  E.  Cox  (Foods  .  Their  Composition  and  Analysis,  1927), 
give  the  following  constants  :  Sp.  Gr.  at  15°  C.  0*95  to  0-96,  M.pt.  28°-32°, 
Saponification  Value  193-195,  Iodine  Value  32-38.  The  Acid  Value  is  1*0  to 
2-3,  though  the  absolutely  fresh  butter  should  only  require  0-06  to  0-22  Cc. 
N/10  alkali.  It  consists  chiefly  of  the  glycerides  of  Stearic,  Palmitic,  and 
Laurie  Acids  with  small  quantities  of  Linoleic,  Arachidic,  Formic,  Acetic  and 
Butyric  Acids. 

‘  Cocoa.’ — The  ground  nibs  of  Theobroma  Cacao  from  which  most  of  the 
fat  has  been  removed. 

Cocoa  is  sometimes  treated  with  an  alkali  or  an  alkaline  salt,  such  as 
Potassium  Carbonate,  to  render  it  “soluble,”  the  alkali  probably  producing 
a  more  perfect  emulsion  of  the  fat. 

Before  and  after  treatment  with  alkali,  Cocoa  shows  essentially  the  same 
lack  of  solubility,  and  hence  the  designation  “  soluble  cocoa  ”  is  misleading 
and  deceptive.  (U.S.  Board  of  Food  Inspection.) 

In  pure  untreated  cocoa,  the  ash  should  generally  be  below  5-5%,  with 
an  alkalinity  not  exceeding  3*75,  while  with  cocoas  treated  with  alkali  the 
ash  is  often  as  high  as  8-5%,  with  an  alkalinity  exceeding  6.  (Azor  Thurston, 
Pharmaceutical  and  Food  Analysis,  1923.)  Allen  also  states  that  an  alka¬ 
linity  of  more  than  7-5  is  indicative  of  treatment,  the  alkalinity  being  the 
number  of  Cc.  of  N/10  acid  necessary  to  neutralise  the  ash  from  1  6m.  of  sample. 

A  number  of  samples  were  examined  (1925),  and  it  was  found  that  in 
several  cases  the  high  ash  and  alkalinity  was  suggestive  of 
use  of  alkali  in  their  preparation. 

The  %Ash  varied  from  2-8  to  7*5,  the  average  being  5-7.  The  alkalinity 
varied  from  3-5  to  11-0,  the  average  No.  of  Cc.  N/10  acid  required  to  neutralise 
1  Gm.  being  7-5. 

None  of  the  samples  contained  added  starch.  When  treated  with  water  as 
directed,  the  samples  with  high  alkalinity  did  not  give  a  better  suspension 
than  the  untreated  samples. 

The  examination  of  a  number  of  Cocoas  in  the  market  showed  moisture  to 
range  from  3  to  8%,  Nitrogenous  Matter  (N  X6-3)  19%  to  20%,  Fat  26  to  31%, 
Mineral  Matter  3-9  to  8-8%.  Theobromine  1-7  to  2-0%. — L.  i./o5,316. 

Cocoa  Red  is  an  astringent  matter  found  in  Cocoa,  which  on  saponification 
breaks  up  into  Glucose,  Tannin,  Resin  and  a  phlobaphene. 

Chocolate  and  Cocoa,  a  Disparagement  of. — When  containing  a  con¬ 
siderable  proportion  of  Theobromine,  if  taken  in  excess,  has  been  thought  to  be 
harmful.  Theobromine  is  said  to  be  a  poison,  coarsening  and  degrading  the 
brain  by  inhibiting  growth.  It  was  stated  that  Cocoa  retards  the  absorption 
of  the  proteins  and  fats  of  the  food,  especially  those  forms  of  Cocoa  in  which 
the  fat  has  been  partially  removed,  while  on  the  other  hand  Cocoa  with  a  large 
percentage  of  oil  delays  gastric  secretion  and  may  give  rise  to  dyspepsia. 
The  detrimental  effects  are,  it  was  claimed ,  in  the  main  due  to  the  Theobromine. 
Personally  we  should  blame  the  fat. 

Neither  by  itself  nor  in  combination  with  milk  can  cocoa  be  regarded  as  an 
important  source  of  food  protein. — B.C.A.,  ’27,A170. 

‘  Couvertures  ’  is  the  Trade  name  for  a  good  refined  block  chocolate,  made 
by  wholesale  chocolate  manufacturers  for  selling  to  makers  of  toffees ,  marzipan 
centres,  etc.,  who  do  not  make  their  own  chocolate,  but  require  it  for  dipping 
their  sweets  into.  The  Couverture  is  simply  melted  down  and  the  sweets  dipped . 

Theobromine  may  conveniently  be  estimated  by  converting  it  into  its 
Perlodide  C7H802N4.HI,I|  and  titrating  the  excess  of  Iodine.  The  process 
will  work  in  presence  of  Sodium  Acetate  or  Salicylate. — Abst.  Ann.  Rep.  Chem. 
Soc.1919  (Vol.  XV.),  p.  130. 

New  compounds  of  Caffeine  and  Theobromine  ( Abelin):  Calcium  Caffeine-o- 
acetoxy-benzoate  and  the  analogous  theophylline  body. — J.C.S.  A.  i.  20, 327. 

Ethyl-Theobromine  is  about  twice  as  toxic  as  Caffeine,  but  is  not  diuretic 
in  normal  animals. — Y.B. P.,’23, 356. 
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Acidum  Perchloricum  HC104.  Available  commercially  60%  by  weight 
with  Sp.  Gr.  1-54.  A  powerful  acid  and  oxidising  agent.  May  replace  Sul¬ 
phuric  Acid  in  Kjeldahl  estimations  and  in  dehydration  of  oilica.  For  the 
former,  e.g.,  in  estimating  Nitrogen  in  milk,  taking  10  Gm.  of  specimen,  4  Cc. 
HC104  (60%),  1  Gm.  CuS04  and  25  Cc.  H2S04«  the  time  for  digestion  is  reduced 
from  4£  hours  to  20  minutes.  Similarly  for  blood  (1  Gm.)  2  Cc.  of  HC104  is  a 
useful  addition  to  the  HsS04  and  CvSOj.  . 

It  is  to  be  noted  there  appears  to  be  a  limit  to  the  quantity  of  HC104  used. 
A  large  amount  results  in  a  loss. 

As  a  reagent  for  Potassium  qualitatively  and  quantitatively  has  largely 
replaced  the  Chloroplatinate  method. — B.  Mears  &  II.  E.  Hussey. 

Adsorption  undoubtedly  plays  an  important  nart  in  physiological  processes. 
Examples  are  : — Adsorption  power  of  charcoal  towards  Chlorine,  Ammonia 
and  Acetic  Acid ;  of  Colloidal  Arsenious  Sulphide  towards  Colloidal  Hydrous 
Ferric  Oxide,  and  probably  enzyme  action.  Muscarine  and  Pilocarpine  are 
inactive  after  they  have  actually  entered  the  cells  of  the  heart  and  intestinal 
muscle  respectively.  They  are  usually  deposited  on  the  surface  of  the  cell  and 
probably  act  from  that  position  by  adsorption.  Strophanthin  itself  does  not 
enter  the  cells  of  the  frog’s  heart.  It  is  allied  to  the  saponins,  which  bodies 
have  great  effect  in  reducing  surface  tension. 

Bassia  Longifolia  (see  also  Vol.  I.,  p.  844).  The  seeds  (Illipi  Nuts)  yield 
Illipi  Butter  (50%,  it  is  stated),  which  is  similar  to  Cacao  Butter.  It  may 
generally  be  distinguished  by  absence  of  the  typical  odour  of  the  latter.  Sp.  Gr . 
0-857.  Viscosity  at  60°,  103-7  (against  Theobroma  Oil  99-9).  M.pt.  33°  C. 
Iodine  Value  31-5.  M.pt.  of  fatty  acids  52-8°  C.  Saponification  Value  190. 

It  is  much  used  as  a  Chocolate  Fat,  but  at  the  time  of  writing  it  is  almost 
as  high  in  price  as  Cacao  Butter.  The  cake  is  poisonous  and  can  only  be  used 
as  manure.  In  commerce,  Illipi  Fat  is  however  now  a  generic  name  for 
numerous  articles — hence  the  above  data  may  vary. 

Refs. — Lewkowitsch,  Chem.  Technology  &  Analysis  of  Oils,  Fats  and  Waxes, 
1922.  Tate  &  Pooley,  Analyst,  June,  ’21,229. 

Berberis  aristata  and  other  species.  Histological  study. — G.  R.  A.  Short, 
B.P.C.,1926,  C.D.  ii./26,262. 

Berberinae  Sulphas— Injections  of  0-25  Gm.  Berberine  Sulphate  in  1  Cc. 
Distilled  Water  said  to  be  effective  in  oriental  sore.  Inject  into  the  sore, 
and  repeat  after  a  week.  R.  L.  Varma,I.M.G.,  ’27,62,84.  This  is  insoluble, 
but  i  gram  Berberine  Phosphate  in  1  Cc.  has  been  used. 

Cadmium.— Instance  of  death  due  to  fatty  degeneration  of  the  heart  acceler¬ 
ated  by  the  inhalation  of  Cadmium  fumes. — P.J.  i. /23,39s. 

Carbo  Ligni.— A  test  for  activity  of  medicinal  and  other  Charcoals  by 
exposxire  to  water  and  other  vapours.  Active  Charcoal  will  absorb  50  to 
100  A,  or  even  more,  of  moisture.  The  water  figure  is  slightly  higher  than 
that  ior  Alcohol  or  Turpentine.  Pulv.  Carbo.  Lig.  as  ordinarily  dispensed  for 
medicinal  purposes  is  inactive.  The  author  suggests  improvement?  in  the 

in  the  B'P'  0f  test" 

Caryopkylli  Oleum.— Clove  Oil  from  Islands  of  Pemba  and  Tor^.-w 

6%  obtainable  from  the  roots  and  20%  from  the  buds^  The  former  Contains 
higher  percentage  of  Eugenol.— C.  D.,  1923,98, 136.  iormer  contains 

contentof  5  mi  SfftV01  Cedar  sawdust  in  Morocco  showed  a 

content  or  5  /0  of  oil,  bp  Gr.  0-9o33,  soluble  1  in  Alcohol  90% Massv  p  p 

1922,59.  The  wood  yields  7%  of  tar. — Y.B.P.,  1922,  59.  Massy’  P.  It., 

^SoVori.K?n8h52KUth  °r  K°0t  ll00t)  ^uswrea*  Lappa  N.  O.  Composite. 

extract  used  for  the  treatment  of  asthma  :  2  to  4  drachms  stated 
to  stop  paroxysms.  It  may  be  taken  as  such  in  a  little  water  (to  nit  short 

%%■  *  WV BttVo3  to 

Is  not  claimed  to 
A  pi.,  ’28,189. 


administration).  Has  no  cumulative 
produce  a  permanent  cure.— R,.  N 


m., 
action. 
Chopra,  I.M.G., 
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Ephedrine  is  more  prolonged  in  effect  than  Adrenalin.  It  is  effectively 
rbsorbed  when  taken  per  os  and  is  more  stable.  Valuable  in  hyperatrophic 
•hinitis  and  hay  fever. — Chen  &  Schmidt,  Jl.  A.M.A.,  Sept.  ll/’26. 

Nausea  and  vomiting  likely  if  Adrenalin  has  been  previously  given.  Some 
tolerance  to  drug  in  15%  of  39  cases.  Further  investigation  necessary  as  to 
Possible  renal  irritation — red  blood  cells  and  casts  found  in  urine  of  several 
patients  after  short  course. — L.  i./2  8,144. 

Ephedrine  and  Epinephrin  both  cause  relaxation  of  the  muscles  of  the 
diromatophores- — the  former  being  slow  and  more  persistent. — P.J.i./28,353. 

Low  blood  pressure. — 1/8  to  i  grain  produces  very  satisfactory  rise  in  pressure 
md  no  toxic  symptoms.  %  grain  caused  giddiness.-H.  W.  Hales,  L.iL/28,  360. 

4  mgr.  Ephetonin  equal  to  2  mgr.  Ephedrine. — -F.  R.  Curtis,  L.  ii./28,226. 

Whooping  Cough. — Dose  of  l  grain  per  os  in  watery  solution  to  children 
of  1  year,  and  1/8  grain  for  those  younger,  night  and  morning,  of  value.  Most 
useful  during  second  stage.  No  serious  toxic  symptoms. — B.M.J.E.,  I./ 28,28. 

A  mixture  of  Ephedrine,  Adrenalin  and  Potassium  Sulphate  produces  local 
anaesthesia  as  intense  as  mixture  containing  Novocain  in  place  of  Ephedrine, 
toough  Ephedrine  alone  has  no  anaesthetic  effect.  Low  toxicity.  Suggested 
for  use  in  dental  surgery  and  ophthalmic  work. — Per  Pres.,  Apl.,  ’28,132. 

Adrenalin  is  100  times  more  potent  than  Ephedrine  Sulphate,  but  its  toxicity 
s  only  50  times  that  of  Ephedrine  injected  hypodermically. — C.D.ii./2  7,818. 

A  synthetic  substitute,  Phenylethanolamine  Sulphate  (Syn.  a-phenyl-b- 
iminoethanol  Sulphate),  of  the  formula  (CgHj.CHOH.CHaNHaL.HaSOi,  can 
be  produced  at  about  l/10th  the  present  cost  of  natural  Ephedrine.  It  is 
pharmacologically  similar  but  considerably  less  toxic.  Clinically,  it  is  inactive 
oer  os  and  has  a  weak  pressor  but  also  a  weak  broncho  dilator  effect  hypo- 
lermically.  Best  used  as  a  topical  application  in  the  nose,  e.g.,  in  hay  fever, 
in  2  or  3%  solution,  when  its  activity  is  in  every  way  comparable  to  that  of 
Ephedrine. — H.  Miller  and  G.  Piness,  Jl.A.M.A.  ii  /28,1035. 

The  pressor  action  of  Ephedrine  is  reversed  by  Ergotamine. — F.  R.  Curtis, 
Tl.Pharm.  &  Exp.Therap.,  Sept.,  ’28,41. 

Glucosides — Recent  work  on. — E.  G.  Bryant,  P.J.  L/28,213. 

Glycyrrhiza.  (B.P.  '14)  and  Glycyrrhizinum  Ammoniatum,  U.S.  IX. 

The  name  *  Glycyrrhizin  ’  applies  to  the  sweet  substance  found  in  liquorice 
root,  a  mixture  of  Calcium  and  Potassium  Gly cyrrhizhiates . 

Tschirch  discovered  that  Glycyrrnizimc  Acid  is  the  Diaglycuronie  Acid 
ister  of  Glycyrrhetinic  Acid.  It  has  glucosidal  properties.  Giycuronic  Acid, 
s  of  importance  in  animal  life — an  unexpected  fact,  as  the  most  varied 
mgars  are  at  the  disposal  of  a  pla nt  if  it  wishes  to  form  Glucosides. 

A  minimum  of  9%  of  ‘  Glycyrrhizin  ’  should  be  present  in  normally  pre¬ 
eared  edible  juices— they  should  not  contain  more  than  18%  of  sugars, 
•educing  and  non-reducing.  In  order  to  determine  whether  the  starch 
>e  actual  or  added,  the  sample  should  be  powdered,  extracted  with  water  and 
.ha  residue  taken  up  with  3%  Ammonia  Solution.  Xne  insoluble  matter 
ihould  never  exceed  8%.  Examine  this  under  the  microscope  to  trace 
lource  of  starch,  i.e.,  whether  added  or  of  the  same  character  as  that  in  the 
•oot.  The  amount  not  dissolved  in  70%  alcohol  should  not  exceed  16-5%. 
>um  should  never  bejpresentin  pure  Liquorice  Juice. —  Parry,  CD.  i./xi,133. 

The  re3iQ3  are  confined  to  the  bark  of  the  root.  With  careful  extraction 
with  hot  water  these  remain  mostly  in  the  marc.  M  M 

/Thirty-two  samples  ot  powdered  liquorice  examined.  Three  of  the  samples 
toelded  less  aqueous  extract  and  nine  exceeded  the  ash  limit. — Professor  H.  G. 
Jreenlsh  and  Dorothy  J.  Bartlett.— P.J.  i./i3,365,370. 

B.P.  '14  requires  not  less  than  20%  extract  in  the  cold. 

Glycyrrhizin — possible  fatal  dose  22  Gm.,  i.e.,  O’ 45  to  0-5  Gm.  for  a  dog  and 
DO  Gm.  for  a  rabbit  per  kilo. — P.J.  i./28,559. 

Harmine  (0.  Vol.  I,  p.  861)  and  Banisfcerine  ( v .  Vol.  I,  p.  845)  identfcal  • 
Harmine  0.04  Gm.  hypodermically  thrice  daily  useless  in  Parkinsonism:  causes 
.oxic  symptoms. — T.  R.  Hill  and  C.  Worster-Drought,  L.,  ii  /ag,  647,  675. 

Mesembryanthemum  Edulo  Linn,  grows  on  the  cliffs  near  Dartmouth  and 
las  the  power  to  lace  the  cliff-face  together.  It  has  been  planted  at  Bourne- 
nouth  in  the  angles  in  the  crumbling  sandstone  and  has  spread  over  immense 
ireas-  The  name  should  be  altered  to  Carpobrotus  edulis  N.E.B.  It  is  a 
lative  of  Cape  Colony.  The  fruits  are  eaten  and  known  as  Hottentot  figs. 
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The  juice  of  the  plant  has  a  reputation  as  a  cure for  — 

as  an  external  application  for  burns-  The  fibrous  roots  omu  san  y  , 

E.  M.  Holmes,  P.J.  1-/28,468.  _  ,  .  ,  . 

Nasturtium  Officinale.  Watercress,  see  Vol. 1-,  p-  872-  Vitamin  A  in,  se 
Vitamins,  this  Vol. 

Niccolum. — Ni  =  58-69-  A  constituent  of  German  Silver  : --Nick el  2, 
3  or  4,  Copper  8,  Zinc  3*.  The  nickel  coins  in  Germany  consist  of  Copper  3, 
Nickel  1.  Bromide. — NiBr»+ 3HaQ  =  272-57-  Dose.— 1  to  5  grams  Is  m 
green  deliquescent  crystals  soluble  m  water  and  in  alcohol,  xo  be  given 
diluted.  In  epilepsy,  1  grain  pills,  action  same  as  that  of  Potassium  Bromide. 
Sulphate.  NiS04,7H,0  =  280-866-  Dose— l  to  2  grams  after  meals. 
Greenish  crystals,  very  soluble  in  water.  Has  been  used  m  chlorosis  (lik~  iron 
augmenting  number  of  blood  corpuscles),  amenorrhoea,  splenic  enlargement, 
and  in  locomotor  ataxy.  Resembles  zinc  sulphate  in  the  fact  that  it  is  a 
nervine  tonic  and  astringent.  Allays  nervous  excitement  and  pain,  parti¬ 
cularly  useful  in  cases  where,  opiates  cause  vomiting,  headache,  and  skm  itching. 

Fon  Other  Nickel  Salts,  vide  Edn.  XIV.,  p.  717. 


Dimetkyl-Glyoxime. — Delicacy  of  the  test  for  Nickel. 

Thorpe  states  0-1  mgr.  of  Nickel  can  be  detected  in  presence  oi  5,000  times 
as  much  cohalt,  but  gives  no  details  as  to  the  strength  of  solution.  Our 
experiments  using  a  1%  alkaline  solution  of  Dimethyl- Glyoxime  showed  that: 


1  iu  1,000  solution  of  Nickel  sulphate  gave  copious  pink  precipitate. 

1  in  10,000  „  „  „  „  „  slight  pink  precipitate. 

1  in  100,000  „  „  „  „  „  pink  colour  precipitating  after 

a  time. 

1  in  200,000  (=  1  in  1,000,000  Nickel)  was  the  limit. 


Further,  Manganese  alone  gave  no  colour  but  in  solution  with  an  equal 
amount  of  nickel  reduced  the  delicacy  to  about  1  in  2,000  of  nickel  sulphate. 
Cohalt  chloride  alone  gave  a  brown  colour  but  no  precipitate.  It  also  reduced 
the  limit  of  delicacy  to  about  1  in  2,000  using  equal  parts  cobalt  chloride  and 
nickel  sulphate.  See  also  A.  C.  Chapman,  C.D.  i./i7,286. 

Test  for  Nickel  in  Solution.  Concentrated  Ammonia  Solution  is  added 
in  excess  to  the  solution  containing  Nickel ;  HaS  is  passed  through  for  a  short 
time  and  the  liquid  then  boiled.  A  bright  mirror  of  metallic  Nickel  is  deposited 
and  the  solution  blackens.  Cobalt  does  not  interfere  with  the  test. — C.  G. 
Vernon,  Chern.  News,  Mar.  29/23,200,  per  P.J.  i./23,358. 


Monel  Metal. 

An  alloy  of  Nickel  and  Copper  containing  about  68%  Nickel  and  a  slight 
amount  of  Iron.  Its  strength  approaches  that  of  Steel  and  it  has  non-cor¬ 
rosive  properties  like  Copper  or  Brass. — Thorpe,  1912. 


Nicotiana  Tobacum. 

Tobacco  smoking  as  an  antiseptic  idea  thought  to  be  a  fallacy  because  it 
loads  the  blood  with  CO  thereby  wasting  available  Oxygen  in  the  blood. — - 
W.  R.  Meadows,  P.J.  ii./2 8,576. 

Oleum  Rosas.  Characters  and  Tests. — The  Sp.  Gr.  of  Otto  ranges  from  t 
about  0-850  to  0-860  at  30°  C.  (compared  with  water  at  15°  C.),  R.I.  at  1 
25°  about  1-460  to  1-465 ;  M.Pt.  about  20°  to  22-5°  C.  Mixed  with  an  equal  i 
volume  of  chloroform  it  does  not  congeal  and  is  convenient  for  use.  Saponifica¬ 
tion  value  (U.S.  VIII)  not  less  than  10  nor  more  than  17.  It  contains  70  to 
75%  of 


Ger-aniol  CioHi80  =  154-144  (three-quarters  of  the  liquid  portion),  and 
Citronellol  CioIIaoO  =  156-16  (the  remaining  25%).  Linalool is  isomeric  with 
Geraniol,  Sp.  Gr.  0-870.  B.Pt.  197°.  It  is  contained  in  Coriander,  Thyme 
and  other  oils  and  is  either  +  or  —rotatory. 

Geraniol  is  an  important  base  in  perfumery.  It  is  not  made  synthetically, 
but  occurs  m  a  number  of  oils,  especially  Palmarosa  and  Java  Citronella — in 
tnese  it  is  tree,  m  other  oils  it  occurs  as  ester  :  Acetate  and  Tiglate. 

‘  Rhodinol  ’  is  a  blend  of  the  two  Alcohols  Geraniol  and  Citron ellol,  from 
leiargonium  Leaf  Oil.  Some  workers  give  the  name  as  synonymous  with 
Geraniol— -others  as  synonymous  with  Oitronellol. 

at  most  is  the  highest  amount  of  alcohol  calculated  as  Geraniol 
that  should  be  allowed  in  a  normal  pure  Otto.  Pure  Otto  never  has  specific 
gravity  as  high  as  0-862.  Frequently  it  is  as  low  as  0-850.  Any  Otto  with 
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a,  refractive  index  below  1-4600  is  adulterated,  and  almost  invariably  with 
alcohol.  Considering  that  about  50%  of  the  adulterated  samples  contain 
alcohol,  which  is  used  to  adjust  the  high  Sp.  Gr.  and  H.I.  of  the  Geraniol 
Compounds  added,  the  following  test  is  valuable : — 

If  5  Cc.  be  well  shaken  with  10  Cc.  of  warm  water  and  the  mixture  allowed 
to  separate,  the  refractive  index  of  the  washed  oil  at  25°  C.  should  not  differ 
from  that  of  the  original  oil  by  more  than  0-0015  (absence  of  alcohol). 

The  determination  of  the  E..I.  should  be  made  on  the  separated  otto  when 
quite  clear,  filtered  if  necessary,  but  not  dried  with  any  drying  agent,  since 
the  original  oil,  owing  to  the  method  of  distillation  is  saturated  with  water. 
— Parry. 

Though  the  predominating  constituent,  Geraniol  is  by  no  means  the  most 
Important  as  both  Citronellol  and  Nerol,  and  esters  of  the  respective  Alcohols 
and  other  bodies  contribute  largely  to  its  fragrance.  Phenyl  Ethyl  Alcohol, 
which  possesses  a  mild  odor,  appears  to  be  contained  in  Otto  and  in  Neroli 
Oil,  not  only  as  such  but  also  in  form  of  esters  of  Benzoic  and  Phenyl  Acetic 
Acids.  Although  this  Alcohol  is  contained  in  exceedingly  small  quantity 
in  Otto,  it  represents  quantitatively  the  chief  volatile  constituent  of  rose 
petals.  Being  freely  soluble  in  water,  it  remains  behind  for  the  most  part 
In  the  aqueous  portion  of  the  distillate  from  which  the  Otto  has  been 
removed. 

The  so-called  Stearoptene  of  Otto  is  a  mixture  of  homologous  hydro¬ 
carbons. 

The  presence  of  Otto  in  the  air  is  readily  recognised  when  only 
)'090, 000, 000, 000, 000, 333  Gm.  of  it  is  present  in  a  cubic  mm.  of  air. 

Oleum  Thyrni.  Phenols,  determination  of.  With  regard  to  the  alkali 
used  in  the  process  a  5%  Potassium  Hydroxide  is  preferred.  With  Thyme 
Oil  considerably  higher  results  are  obtained  using  5  Cc.  than  with  10  Cc. 
of  the  Oil  and  about  100  Cc.  alkali  solution.  Tests  with  Clove,  Bay  and 
Pimento  showed  it  immaterial  whether  5  or  10  Cc.  of  oil  is  used,  but,  with 
Cinnamon  Leaf  Oil  a  higher  yield  is  shown  with  5  Cc. — W.  H.  Simmons, 
P.R.,  1921,12,584,  Y.B.P.,  1922,80. 

Italian  Thymus  Vulgaris  Oil  contained  38%  Phenols,  almost  solely  Thymol ; 
19%  free  alcohols  in  which  Borneoi  and  Linalool  predominate  probably  ;  18% 
Cymene  and  small  quantity  of  Esters  and  free  acids. — Leone  and  Angelescu, 
per  Y.B.P.,  ’22,86. 

List  of  plants  known  to  contain  Thymol,  includes  Carum  copticum  45  to 
50%,  Thymus  Zygis  51%,  Ocimum  gratissimum  39-15%,  Origanum  hirtum 
var.  albiflor,  51  to  60%. — Y.B. P.,’23, 119. 

Thymol.  Patents  have  been  taken  out  for  its  synthesis  starting  from  meta- 
Cresol  and  Cymene. — C.D.,  Aug.  25/23,296. 

Originum  Vulgaris  Essential  Oil  from  various  parts  of  Italy.  From  Sicily 
the  yield  was  1-106%  by  distillation,  and  2-88%  by  Acetone  extraction.  It 
contained  50%  of  Thymol. — Y.P.B.,  1922,78. 

Pectins  occur  in  many  fruits  and  vegetables,  and  are  converted  by  mean? 
of  the  enzyme  pectase,  or  by  hydrolysis,  into  pectic  acid,  the  calcium  salt  of 
which  is  insoluble  and  forms  a  jelly ;  the  formation  of  jellies  in  fruit  syrup  is 
due  to  the  production  of  calcium  pectate.  Pectin,  on  treatment  with  alkali, 
yields  pectic  acid,  methyl  alchol  and  acetone.  The  methyl  alcohol  found  in 
rum  is  attributed  to  the  decomposition  of  the  pectin  of  the  sugar  cane,  and  the 
methyl  alcohol  and  acetone  present  in  cider  are  derived  from  the  pectin  of  the 
apple  juice. --C.D. 

Psoralia  corylifolia  (N.O.  Leguminosce).  The  seeds  are  in  use  in  India  as  a 
remedy  for  skin  diseases.  The  oil  of  this  species  is  advocated  for  use  in  leuco- 
derma  (white  leprosy). — J.  C.  Ghosh,  P.J.  ii./28,54. 

Quinones. — Many  Quinones,  especially  p-benzoquinone,  found  to  be  highly 
bactericidal,  this  power,  however,  being  greatly  reduced  by  the  presence  of 
organic  matter  (peptone,  serum,  urine),  which  seems  to  render  them  unsuitable 
as  internal  germicides. — G.  T.  Morgan  and  others,  Jl.  Soc.  Chem.  Ind.,  Dec. 
12/24,  per  C.D.  Dec.  27/24,915. 

Rumex  Acetosa*  the  Common  Sorrel,  found  to  contain  1-36%  Potassium 
Binoxalate.  Oxalis  Acetosella,  Wood  Sorrel,  contained  0-86%. — J.  A.  Purdie, 
C.D.  i./27,127. 

Scilla. — A  manufacturer’s  Tinct.  Scilloe  B.P.  found  to  he  exceptionally  strong 
physiologically,  creating  a  dilemma  for  him. — C.D.  i. /27,237. 
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Selenium  Organic  Compounds.  _  . ,  .Ttr  ^  -rr  q n  <g  _p  tt  -vr-cr  otxpi 

n)  Diamino-diseleno-benzene  Hydrochloride. — NHjCbH 4Se.seCBi± 4-N  ±1  • 

A  brown,  amorphous  powder  easily  soluble  in  water  out  slowly  precipitating. 
Its  analogy  with  Salvarsan  makes  it  of  interest  but  its  instability  is  a  disadvan¬ 
tage.  This  compound  was  made  by  G.  T.  Morgan. 

(2)  Diseleno-phenyl-arsonic  Acid .—H 20  3 AsC  BH 4  be .  5e  C Blt  *  as UgUs- 
A  lemon  coloured  powder  insoluble  In  water  but  soluble  with  the  addition 

of  one  molecule  of  Sodium  Hydrate.  ,  .  .  ,. 

We  have  had  this  tried  pharmacologically  in  a  1  %  neutral  solution,  the  result 
bein»  that  0*12  Gm  per  kilo  intravenously  killed  a  rabbit  withm  4  minutes, 
whilst  a  control  of  Salvarsan  0-1  Gm.  per  kilo  was  tolerated. 

Attempts  to  form  the  Selenium  analogue  of  Arsamhc  A  cm,  namely  p-amino-  ■ 
phenylselenic  Acid  XH2C„H4Se03H.  Aniline  Sulphate  and  Arsenate  readily 
yield  Sulphanilic  Acid  and  Arsanilic  Acid  at  an  elevated  temperature  but  no 
similar  compound  can  be  obtained  from  Aniline  Selenate.  ila-aminophenyl- 
selenic  acid  and  an  acetyl  and  other  compounds  are,  however,  described-— 
F.  L.Pyman,  J-C.S-,  1919,166. 


Senegse  Radix.  Ext.  Senegse  Liq.  ,  ,  _  ..  .  , 

Estimation  by  determining  its  Saponin  content  from  its  haemolytic  index. 
A  0' 5  %  solution  of  the  dried  residue  is  made  in  a  buffer  s  olution  of  pH  =  7-3, 
and  a  range  of  quantities  from  0-1  to  1  Cc.  of  the  solution  added  to  tubes  - 
containing  1  Cc.  of  a  2%  suspension  of  defibrinated  human  blood  in  Phosphate 
buffer  mixture,  all  being  made  up  to  2  Cc.  The  haemolytic  index  is  calculated 
from  the  tube  where  total  haemolysis  occurs.  •  The  results  of  7  examinations 
showed  that  the  percentage  of  dried  residue  could  vary  from  8-8  to  28*6,  with 
a  corresponding  variation  of  the  haemolytic  index  from  57  to  1,100. — P.J. 
ii./28,37. 

^Staniform.  (T.M.  479511  and  479512.)  Methyl  Stannic  Iodide. 

IJsed  in  the  form  of  powder  or  ointment  in  the  local  treatment  of  boils, 
ulcers,  carbuncles,  whitlows,  acne,  eczema,  burns,  chilblains,  etc. 

Tantalum.  Ta=  181-5. 

This  element  is  usually  classed  chemically  in  a  group  with  Vanadium  (q.v.) 
and  Niobium  Nb  =  93-1  as  the  Vanadium  group.  In  some  respects  they  are 
related  to  the  Nitrogen  group.  They  are  trivalent  and  pentavalent.  Tanta-. 
lum  is  an  extremely  hard  white  metal ;  it  is  also  malleable,  ductile  and  elastic.1 
It  is  unaffected  by  alkaline  solutions  or  any  acid  except  hydrofluoric.  It  is  used 
in  making  electric  light  filaments,  also  for  certain  dental  and  surgical  instrm 
ments.  It  can  replace  platinum  for  chemical  processes  which  do  not  require 
high  temperatures — above  600°  C.  it  is  oxidized  so  cannot  be  used  for  ignitions 
in  chemical  estimations. 

Tantalite  TaaOs  (Mn.  Fe)  O  is  the  only  mineral  worked  commercially.  It 
may  contain  as  much  as  84%  Ta2Os  but  rarely  exceeds  70%.  The  process 
Is  secret  but  is  probably  a  reduction  with  Sodium  and  fusion  in  vacuo. — Thorpe,? 
Vol.  5,  1913,399. 

Telukueha  ( Cephalandra  indica)  has  reputation  in  Bengal  of  remarkable 
effect  in  reducing  amount  of  sugar  in  urine  of  diabetic  patients.  Fresh  juice 
from  leaves,  stem  and  root  brand  to  produce  no  reduction  of  sugar  in  blood 
or  urine  in  glysosuria. — It.  N.  Chopra  and  J.  P.  Bose,  Ind.  ,T1.  Med.  Res.,  July,! 
*25,  per  Jl.  A.M.A.  51-/25,1432. 


Tellurium  Compounds,  Organic. 

The  germicidal  action  of  Cyclo-telluro-pentane-3-5-diones  discussed.  Tht 
*s  readi,y  soluble  in  water,  and  has  been  used  successfully  in 
cysGtls  and  eye  infections,  and  2-6-dimethyl-c-telluro-pentane  3-5  dione  is 
bactericidal I  In  concentrations  of  1  in  10,000.000  to  1  in  40,000,000— G.  T, 
Morgan  and  Co-workers,  11.  Chem.  Soc.  Ind.,  Oct.  3/24,304,  per  C.D.,  Dec 
27/24,914. 

Spirocil^ticidal  Action  of  Metals. — Of  45  metals  tested  in  vivo  only  £ 
were  found  to  be  active  spirochaeticides— Arsenic,  Gold,  Mercury,  Bismn'th 
/anadhim,  Ruthenium,  Platinum  and  Tellurium.  The  last-named  showed  re 
markable  curative  action,  but  a  single  dose  gives  strong  garlic  odour  to  breath 
persisting  for  months,  and  also  causes  blanobins  of  hair  and  pigmentatioi 
of  sum.  Vanadium  somewhat  less  active  than  Bismuth.  Gold  fairly  active 
but  has  strong  toxic  action.— C.  Levaditi,  B.M.J.  ii. /28,537a  I* 

Thallium  Acetate— Ringworm. — Thallium  Acetate  Is  distinctly  inferior  ti 
X-rays  In  the  nands  of  a  skilled  operator.  Thallium  often  gives  deceptiv 
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ppearance  of  cure,  but  fails  to  pass  Woodd’s  Glass  Test. — B.M.A.  Ann. 
teeting,  J.  E.  M.  Wigley,  ii./28,397. 

Deatn  from  0-85  Gm.  Dose  sbould  have  been  0-85  centigram,  i.e.,  0-0085 
1m.,  in  a  teaspoon.  The  mixture  was  therefore  100  times  too  strong. — P.J. 
./ 28,20. 

It  is  a  great  mistake  to  introduce  this  strange  division  of  the  Gm.  The  best 
method  of  stating  the  amount  in  question  would  be  0“0085  Gm.  or  (not 
o  good)  8£  mgr.  Again  the  French,  as  frequently  pointed  out,  write 
lutologically,  e.g.  0‘05  cgr.,  meaning  0-05  Gm. 

Distinctly  inferior  to  X-Rays  owing  to  tne  relative  uncertainty  with  which 
b  produces  depilation,  the  slower  fail  of  the  infected  hairs,  and  short  time 
lapsing  before  recommencement  of  growth,  the  necessity  for  more  skilled 
,nd  vigorous  local  treatment  during  this  time,  the  greater  risk  of  reinfection 
'f  the  growing  hair  owing  to  short  time  of  baldness,  the  toxic  effects,  and  the 
•ossibility  of  permanent  serious  damage  to  the  growing  organism. — J.  E.  M. 
Vigiey,  B.M.J.  ii./28,984. 

Therapeutic  use  of  Thallium  compounds  not  justified. — P.J. 
i . / 2 8 ,  693.  Three  deaths  from — at  Wembley — ibid,  L/29,359. 

After  treatment  the  scalp  is  washed  once  daily.  Tincture  of  Iodine  5%  is 
applied  twice  weekly  and  Precipitated  Sulphur  Ointment  rubbed  in  twice 
laily  until  complete  regrowth  of  the  hair  is  effected.  The  value  of  Sodium 
thiosulphate  in  Thallium  Acetate  poisoning  is  not  yet  established. — per 
*. J.  i./29,360  ;  see  also  P.J.  i./29,365. 


ANIMAL  ORGANOTHERAPY. 

PITUITARY  GLAND. 

5ituitary  Extract. 

The  League  of  Nations  Commission  on  the  Standardisation  of  Serum,  Sero- 
igical  Reactions  and  Biological  Products  recommended  that  the  dry  prepara- 
ion  of  the  Acetone-extracted  fresh  posterior  lobe  substance  of  ox-pituitary 
>e  now  definitely  adopted  as  the  International  Standard  preparation  for  the 
dological  evaluation  of  preparations  of  the  posterior  lobe  of  the  pituitary, 
whether  containing  all  the  active  principles  of  the  lobe,  or  the  pressor  or 
xytoccic  principle  only,  in  separate  solution. — B.M.J.  ii./28,lll.  The 
tandardisation  of  Pituitary  Extract  against  Histamine  is  now  recognised  as 
.nsound. — ibid. 

Pituitary  in  Labour. — A  dose  of  2  units,  if  given  before  os  is  half  dilated, 
astens  course  of  sluggish  labour  and  is  safe  in  any  stage,  providing  there  is 
o  mechanical  obstruction.  Ampoules  containing  only  2  units  should  be 
vailable,  as  this  dose  appears  safe  at  any  stage. — A.  W.  Bourne  and  J.  H. 
lurn,  per  B.M.J.  i./28,273;  P.J.  i./28,125. 

Investigation  re  dosage  of  Pituitary  in  labour. — J.  H.  Burn,  P.J.  i./2  7,133. 
Separation  of  the  oxytoccic  and  pressor  principles  of  the  posterior  lobe 
termed  a.  and  p  Hypophamine  respectively)  as  stable  water-soluble  powders. 
-B.C-A.,  '28.A554.  See  also  H.  W.  Dudley,  Jl.  Pharmacol,  *23,21,103  ; 
’.J.  ii./26,115. 

Oxytocin  Syn.  s^Pitocin  (T.M.  498,396)  possesses  the  typical  stimulant 
ction  of  Pituitary,  whereas  Vasopressin  Syn.  3(<Pitressin  (T.M.  496,398) 
as  no  such  effect,  even  in  large  doses.  Oxytocin  may  safely  be  used  in 
nbour  by  those  who  have  refrained  from  using  Pituitary  Extract,  because 
if  the  danger  of  ‘  Pituitary  shock.’  It  ha3  the  same  action  as  Pituitary 
ixtract,  but  is  without  any  of  its  vasomotor  effects. — A.  W.  Bourne  and  J. 
[.  Burn,  L.  ii./28,695. 

Each  Cc.  of  ‘  Pitocin  ’  contains  10  oxytocic  units,  and  it  is  thus  identical  in 
ctivity  with  ‘  Pituitrin.’ 

*  Pitressin  '  is  used  for  the  treatment  and  prevention  of  surgical  shock, 
>r  the  control  of  diabetes  insipidus,  and  in  cases  of  post-operative  intestinal 
istension.  Each  Cc.  contains  20  pressor  units  (one  pressor  unit  being  the 
ressor  activity  exhibited  by  0-5  mgr.  Standard  Powdered  Pituitary,  U.S.P.). 
bitressin  *  has  thus  double  the  pressor  activity  of  ‘  Pituitrin.’ 

The  action  of  the  post-Pituitary  principles  (Oxytocin  and  Vasopressin)  on 
ie  blood. — F.  R.  Curtis  and  J.  W.  Pickering,  L.,  ii./28,695.  * 
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The  mode  of  action  of  Pituitary  on  the  parturient  uterus  may  depend  partly 
at  least  on  the  synergistic  action  of  Oestrin. — A.  W.  Bourne  and  J.  H.  Burn, 
L.,  ii./28,1020.  ,  ,  .  .  .  .  ,  , 

Diabetes  insipidus  successfully  treated  by  nasal  administration  of  powdered 
Posterior  Lobe.  Used  in  the  same  way  as  snuff.  Where  polyuria  varies 
between  15  and  20  litres  in  24  hours,  15  to  20  eg.  of  powder  are  used  daily, 
divided  into  3  or  4  doses,  where  less  than  10  litres  from  5  to  10  eg.  in  2  or  3  doses  . 
The  only  contraindications  are  pathologic  conditions  of  the  nose. — Per 
Jl.  A.M.A.  ii./28,1411. 

For  further  data  on  Pituitary,  see  Vol.  p.  966;  Histamine ,  Yol.  I.,  VV-  406, 
670,  673,  966. 


SUPRARENAL  CAPSULES, 

Suprarenal  Gland  U.S.,  IX.  (not  in  U.S.,  X.). — An  assay  process  was  pro¬ 
vided  by  comparing  the  rise  in  blood  pressure  produced  in  a  dog  by  an  in¬ 
jection  of  an  aqueous  preparation  of  the  gland  with  that  produced  by  a  dilute 
solution  of  Lsevo-methyl-amine-etlianol-catechol. 

Epinephrine  Content,  U.S.  IX.  Test.  (Requirement  not  less  than  0-4 
nor  more  than  0-6%. )  Add  0*005  Gm.  finely  powdered  Manganese  Dioxide; 
and  10  Cc.  of  water  to  0-01  Gm.  dry  Suprarenal  Gland.  Thoroughly  shake* 
during  1  hour  and  filter.  Compare  the  colour  of  the  liquid  in  a  test-tube  with  the 
colours  produced  by  mixing  a  2  %  solution  of  Cobaltous  Chloride  containing  1  % 
concentrated  Hydrochloric  Acid  and  a  dilute  Gold  Chloride  solution  (below). 
1-85  Cc.  Cobalt  Solution  -H 0’95  Cc.  of  Dilute  Gold  Solution-)-  7-2  Cc.  Distilled 
Water =•  02%  Epinephrine. 

Gold +5’ 8  Cc.  Water =0*4%  Epinephrine. 
Gold-f  4-6  Cc.  Water  =  0-6%  Epinephrine. 


2-95  Cc.  Cobalt-)- 1-25  Cc. 

4- 05  Cc.  Cobalt-!- 1-35  Cc. 

5- 15  Cc.  Cobalt-!- 1-55  Cc. 

Dilute  Gold  Solution. 


Gold+3-3  Cc.  Water  =  0-8%  Epinephrine. 


by 


-First  make  a  strong  Gold  Chloride  solution 
dissolving  1  Gm.  Gold  Chloride  (AuCl3HCl  +-  4  HaO)  in  30  Cc.  water. 

Take  10  Cc.  of  this  strong  solution  in  a  weighed  porcelain  crucible,  add  about 
1  Cc.of  4%  Ammonium  Oxalate  Solution  and  evaporate  to  dryness.  Cautiously 
ignite  until  no  further  loss,  and  weigh.  Calculate  the  exact  amount  of  metallic 
gold  in  the  solution  assayed  and  dilute  the  remainder  with  water  so  that  100' 
Cc.  contain  0T  Gm.  metal  gold. 

We  have  had  some  experience  with  this  test  and  find  it  adequate.  A  sample 
of  British  Dry  Suprarenal  Gland  showed  0-8%  Eninephrine.  A  sample  ol 
American  manufacture  showed  0-4  %.— W.  H.  M.,‘Sept.,  1920. 

Mercurial  Colorimetric  Assay. 

Suprarenal  with  1  Cc.  N/l  Sulphuric  Acid  and  Dis¬ 
tilled  Water  5  _Cc.  for  15  minutes.  Make  up  to  100  Cc.  with  Distilled  Water: 
an<i  sl^e  during  15  minutes.  Filter.  Dissolve  Sodium  Acetate  1  Gm.  in 
water  8  Cc.,  and  add  exactly  2  Cc.  of  the  filtrate,  mix  and  add  Mercuric  Chloride 
solution  O'/ a  3  drops.  Mix.  A  bright  red  colour  forms,  reaching  its  maximum 
r^n  nf!?  sJ^n^.es;  Compare  with  a  standard  solution  containing. 
tp  1  a  °:.0}  11  Sulphuric  Acid  1  Cc.,  and  Distilled  Water  to  100  Cc.— 

J-C-8.,  A.  11-/25,248 ;  P.J.  1-/25,660. 

Other  methods  in  earlier  Edns.  I 


Test  of  Xdentity.- 


Adrenalin. 

A  peculiar  odour  like  phosphoretted 


hydrogen  i 


«5‘  »“S«"h  a  few  drop 
Chemicals.  e  als0  Soheme  for  Cognition  of  Organ!. 


a  Mncentr'vtion^o^M  e/CLtSH:  Potassium  Persulphate  is  added  to  produc 
fed  eo  “u r  iTorodiced  °  TM,  ^™‘Aure  I',1.ac?(l  a  boiling  water  tath.  1 
H.  Dryerre,  C.D  /S  jis  '  h  Allrormlm  “  a  dilution  of  1  in  5  million— 


Urine,  Adrenalin  in. 

s uccessi ^l^wit^iM  ret\  c.°/our  produced  on  treating  i 

wi?h  Leld State A1mmonlt' 

The  determination  is  carried  out  on ^wo*ol2.r?nby  Airim/™ium  Sulphate 
treated  with  Ferric  Chloride  at  50’  Mefenc^ivin 
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A-drenalin  content.  By  this  method  normal  supplies  were  found  to  contain 
)-2 — 0-4  mgr.  per  100  Cc.,  larger  variations  occurring  in  pathological  urines. 
— J.  Biol.  Chom.,  '23,57,497,  J.C.S.,  A.  ii./24,75. 

Sodium  Hyposulphite  prevents  decoloration  of  Adrenalin  solutions. — 
?.J.  ii./24,204. 

Mydriatic  Power  of  Adrenalin.  The  eye  of  the  frog  is  so  sensitive 
.o  Adrenalin  that  it  may  be  used  to  detect  minimal  amounts  of  the  substance. 
Vfay  be  used  (instillation  of  the  1  in  1,000  solution)  as  diagnostic — though 
mcertain  and  inconstant.  Functional  disturbance  of  the  pancreas,  over- 
iction  of  the  thyroid,  diabetes  mellitus  and  perhaps  exophthalmic  goitre  ar© 
issociated  with  increased  sensibility  to  Adrenalin.  In  all  these  states  probably 
die  adrenal  content  of  the  blood  is  increased. — B.M.J.  i./i3,572. 

Loewi’s  Test  for  Pancreatic  Inefficiency. — 2  or  3  drops  of  1  in  1,000 
Adrenalin  solution  dropped  into  the  conjunctival  sac  and  repeated  after  an 
nterval  of  5  minutes.  In  most  cases  no  dilatation  of  the  pupil  occurs,  but 
n  a  few  there  is  conspicuous  dilatation  in  |  or  1  hour.  Loewi  in  Vienna 
bund  mydriasis  only  in  one  out  of  three  eases  of  exophthalmic  goitre  and  in 
10  of  18  diabetics.  Of  undoubted  value  in  the  diagnosis  of  pancreatic  lesions 
provided  that  its  ways  have  been  studied  and  its  limitations  recognised- — 
3ir  A.  E.  Garrod,  L.  i./20,751. 

Adrenine  (Epinephrine)  is  present  in  the  suprarenal  glands  of  the  whale, 
,nd  can  be  separated  from  them,  preserved  in  Chloroform  after  6  to  9  months. 
Tighest  yield  was  0-2%  of  the  moist  material,  or  about  1-2  Gm.  from  each 
land. — Y.  B.  P.,  1913,2. 

The  relation  between  the  concentration  and  the  action  of  Adrenalin. — 
D.  Willde,  Jl.  Pharm.  &  Exp.  Therap.,  Sept.,  ’28,1. 

Cortin,  a  potent  substance  removed  from  Suprarenal  Cortex  and  free  from 
Epinephrine.  Keeps  suprarenalectomised  cats  alive  for  an  average  of  27*4 
lays,  as  compared  with  5  or  6  days  with  controls. — Jl.  A.M.A.  ii./28,1376. 
rhe  Adrenalin  Test  for  Thyrotoxicosis. 

Take  pulse  rate  and  systolic  blood  pressure  of  the  patient  (resting  in  bed) 
it  short  intervals  until  constant  and  a  mean  is  obtained.  Inject  0-5  Cc. 
Adrenalin  Hydrochloride  Solution  1  in  1,000  subcutaneously  over  the  deltoid 
tnd  take  a  further  series  of  readings  up  till  15  minutes  later,  noting  signs  and 
ymptoms.  The  test  reveals  the  symptoms  of  incipient  thyroidism,  provides 
©ugh  estimations  of  the  degree  of  thyroid  intoxication  and  the  extent  of 
©action  liable  to  follow  operation.  If  reaction  is  absent  or  negative  the 
mitre  is  not  toxic,  and  there  will  be  no  post-operative  reaction. — Lambert 
Rogers,  L.  ii./28,971. 

luprarenin  (Synthetic).  {See  also  Vol.  I.,  p.  977). 

A  method  of  preparing  a  base  having  similar  properties  to  Adrenalin  was 
jatented.  English  Patent  (1912),  No.  8957 — now  lapsed.  The  process  is  to 
educe  a-aminopropionylpyrocatechin  with  hydrogen  in  the  presence  of 
©lloidal  palladium  and  to  separate  the  dextro-  and  lsevo-  compounds  by 
neans  of  dextro-  and  leevo-  tartaric  acids.  The  laevo-  base  has  M.Pt.  218°  C  ; 
he  dextro -base  melts  at  217°  C 

Hydroxy-  and  Dihydroxy-phenyls erines  and  the  parent  substance  of 
Vdrenalin. — J.C.S.A.L/20,66. 

Patented  Synthesis  118,298,  by  N.  Nagai,  see  J.C.S.A.i.2o,43, 

Earlier  Refs,  to  Patents — Edn.  XVIII.,  p.  167. 

Depressant. action  of  Nicotine  on  Epinephrine  output.— Stewart  &  RogoiT, 
ri  Pharm.  &  Exp.  Therap.  June,  1919. 


LIQUOR  THYROIDEI. 

Assay. — The  author  employs  as  standard  0*025  Gm.  Iodine 
n  organic  combination  in  100  Cc.  of  Liquor — this  being  based  on 
m  average  content  in  the  fresh  gland  of  0'0I%,  and  the  weight  of 
he  gland  as  at  least  60  grains.  The  method  of  estimation  is  to 
letermine  the  Iodine  content  in  10  Cc.  of  the  Liquor  on  the  lines  of 
he  process  for  Thyroideum  Siccum. — q.v. 

As  an  example,  we  found  fresh  Thyroid  glands  to  contain  0-063%  Iodine. 
Dhe  Liquor  made  from  them  contained  0-015%  Iodine.  This  indicated  that 
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.  _„+  4.K0/  nf  +hp  total  Iodine  had  been  extracted  by  the  process.  The  Dry 

Thyroid  irom  tee  glands  contained  0.24%  Iodine  (1  oi :  the .Djy  f  eparatl°n 
inyroiu  iiuiu  i  &  fflanci\  The  average  weight  of  the  lobes  of  these 

was  yielded  by  3.82  ^presh  fana;.  xne  a  er  g  »  desirable  that  the 

fig*  formula  should ^e  Titered  so  that  a  specie  volume  should  be  made 
equivalent  to  weight  oi  gland  and  be  finally  standardised  to  0  0^5  /0  organically 
combined  Iodine. 


We  advise  as  standard  02%  Organic  Iodine. 

Dry  Thyroid,  2  Gm.,  is  mixed  intimately  with  2  Gm.  of  crushed 
Sodium  Hydrate  in  a  mortar.  Heat  in  a  porcelain  crucible  until 
of  uniform  grey  colour.  Cool  and  powder  the  ash  in  the 
mortar;  and  mix  with  1  Gm.  of  powdered  Potassium  Nitrate  ; 
transfer  to  the  crucible,  beat  over  Bunsen  flame  until  white  or 
almost  so  (blowpipe  not  necessary).  Dissolve  the  flux  in  50  Cc.  oi 
Water  and  pour  into  a  separator,  add  about  30  Cc.  of  Petroleum 
Ether,  and  then  carefully  sufficient  25%  Sulphuric  Acid  in  portions 
to  render  acid  to  litmus  paper— shaking  slightly  so  as  to  “  catch  ” 
the  Iodine  in  the  solvent  as  liberated.  After  thorough  shaking 
remove  the  aqueous  layer  and  repeat  the  extraction  with  about 
20  Cc.  Petroleum  Ether  and  a  drop  or  two  of  10%  Sodium  Nitrite 
Solution.  Combine  the  Petroleum  Ether  Liquors,  wash  with  water 
and  titrate  with  N/500  Thiosulphate.  (Note— For  2  Gm.  of  a  0*2% 
preparation  about  14  to  16  Cc.  of  Thiosulphate  Solution  will  be 
required,— the  addition  of  the  Sodium  Nitrite  Solution  is  not 
really  necessary). —  W.  H.  Martindale. 

Modified  U.S.P.  Process. — The  faults  found  with  Hunter’s  method 
as  modified  in  the  U.S.P. ,  are  loss  of  iodine  on  acidifying  the  solution  of  car¬ 
bonates  with  phosphoric  acid,  and  the  introduction  of  oxy chlorine  compounds, 
including  chloric  acid,  by  the  use  of  sodium  hypochlorite  solution.  These 
compounds  also  liberate  iodine  from  potassium  iodide,  and  are  not  eliminated 
by  boiiing.  With  due  care  during  neutralisation  the  first-mentioned  source 
ox  error  can  be  minimised,  and  where  a  fair  proportion  of  iodine  is  present, 
error  due  to  oxychlorine  compounds  is  negligible. 

The  removal  of  chlorine  by  boiling  after  acidification  should  be  controlled 
by  starch-iodide  paper  until  no  reaction  is  obtained  and  the  solution  then 
boiled  for  a  further  fifteen  minutes,  instead  of  boiling  for  thirty  minutes  as 
directed.  Where  the  iodine  content  is  considerably  less  than  0-2  per  cent., 
a  modification  of  Kendall’s  method  is  best.  One  gram  of  the  substance  is 
gently  heated  with  powdered  caustic  soda  in  a  nickel  crucible  over  an  Argand 
burner.  The  crucible  is  heated  more  strongly  until  all  the  organic  matter  is 
oxidised,  but  no  nitrate  is  added.  The  melt  is  extracted  with  water  and 
filtered.  Using  Bromphenol-blue  as  indicator,  the  mixture  is  neutralised  with 
phosphoric  acid  (Sp.gr.  1-75).  Excess  bromine  water  is  added,  and  an  excess 
of  2  Cc.  phosphoric  acid.  The  liquid  is  boiled  to  half  its  volume  to  expel 
bromine,  the  remaining  traces  being  eliminated  by  adding  salicylic  acid  after 
cooling.  The  iodine  is  liberated  from  the  iodate  by  the  addition  of  potassium 
iodide  solution  and  the  iodine  titrated  with  N/200  thiosulphate. — Wilfred 
Smith,  B.P.  Conf.,  1928  ;  P.J.  ii./28,88,  Q.  J.P.  ’28,372. 

The  iodine  content  in  Thyroid  Glands  varies  in  different  countries  and  at 
different  seasons.  We  found  in  July,  in  one  instance  a  content  of  0-514% 
in  the  dry  gland  (equivalent  to  0-1%  Iodine  in  the  fresh  gland).  On  another 
occasion  in  March  we  found  from  the  same  source  0-24%  Iodine  in  Dry  Gland 
(equivalent  to  0-063%  in  the  fresh  gland  ;  1  part  of  Dry  Thyroid  was  =  3-82 
of  fresh  gland).  The  weight  of  the  lobes  of  these  glands  varied  enormously 
— from  15  to  90  grains. 

Further,  we  obtained  thyroids  from  a  number  of  English  South  Down 
Sheep  slaughtered  in  January  these  glands  may  be  considered  as  a  typical 
winter  collection.  The  fresh  substance  yielded  25%  Thyroideum  Siccum 
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( i.e .,  1  =  4  of  fresh  gland).  On  assay  we  found  the  dry  gland  to  contain 
0-368%  Iodine  equivalent  to  0-092%  Iodine  in  the  fresh  gland. 

We  recently  found  {June,  1929),  that  sheep’s  thyroids  imported  from 
the  Argentine  and  closely  trimmed,  yielded  27%  dried  gland  with  an  Iodine 
content  of  0'378%.  The  Iodine  content  in  the  fresh  gland  was  evidently 
0-102%. 

According  to  an  American  authority, — 

Thyroids  Sheep’s  may  contain  up  to  0-04%  in  the  fresh  gland. 

„  Pigs’  0-0084  to  0-288%  ditto. 

„  Ox  0-003  to  0-147%  ditto. 

,,  Human  0-006  to  0-08%  ditto. 

Results  in  Europe  with  regard  to  sheep  seem  therefore  to  be  better  than 
in  the  U.S.A. 

Temperature  of  Desiccation  of  Thyroid  Gland. 

P.  Ned  V.  requires  0-3%  Iodine,  and  the  temperature  for  drying  is  fixed  at 
30°  C.  Experiments  have  shown  that  if  dried  at  45°  C.  70%  of  the  Iodine 
becomes  insoluble.  Sheep’s  Glands  are  specified. 

It  should  be  noted  that  R.P.’14  requires  the  dry  thyroid  gland  of  the  sheep, 
whereas  U.S.  X.  allows  ‘  domesticated  animals  which  are  used  for  food  by 
man.’  The  ll.S.  Product  is  not  official  in  this  country.  It 
is  a  much  cheaper  article. 

Ox  Thyroid  Glands,  Dry,  contained  0’4187  %  Organic  Iodine, 

according  to  our  assay  (W.  H.  M.,  Aug.  1920). 

Sheep's  glands  desiccated  yielded  0-06  to  0-28%  Iodine  and  cattle  0-04  to 
0-45%,  while  hogs’  glands  gave  0-17  to  0*47%  ;  the  latter,  therefore,  are  the 
more  fruitful.  A  statement  as  to  the  mass  of  confusion,  commercial  and 
in  the  matter  of  dose. — C.D.,  Sept.  23,  1922,  p.  442.  Any  substitution  of 
other  animals’  glands  is  a  clear  infringement  of  the  B.P. T4  requirements. 

Note. — The  activity  of  the  thyroid  gland  is  attributed  to  Thyroxin.  This 
is  dealt  with — Vol.  I-,  p.  985.  The  percentage  of  Iodine  may  therefore  be  a 
measure  of  the  activity  of  a  thyroid  preparation  provided  the  glands  have 
not  been  subjected  to  any  treatment  that  would  cause  alteration  in  this 
substance. 

Inorganic  Iodine.-  -A  test  to  exclude  this  is  obviously  necessary  to  prevent 
fraudulent  dealing. 

To  detect  addition  of  Iodine  compounds,  such  as  Iodised  Albumin,  mix 
0*5  Gm.  of  sample  with  1  Cc.  of  Ammonia  solution  and  9  Oc.  95%  Alcohol. 
After  15  minutes,  filter,  and  evaporate  filtrate.  Dissolve  residue  in  small 
quantity  of  water,  add  a  few  drops  of  Chloroform  and  10%  Ferric  Chloride 
solution.  Any  violet  colour  indicates  presence  of  Iodine  in  artificial  combina¬ 
tion,  normal  Thyroid  Gland  giving  no  colour. — Fabre  and  Penane,  Jl.  Pharm. 
and  Chem.,  per  C.D.,  Mar.  31/23,438. 

References. 

It  has  been  reported  that  thyroid  feeding  has  very  marked  effect  upon  the 
synthesis  of  urea  from  ammonia  in  the  liver.  The  tachycardia  produced  has 
been  explained  on  the  grounds  of  paralysis  of  the  vagus,  but  later  the  thyroid 
protein  bodies  have  been  thought  to  directly  injure  the  heart  muscle.  In¬ 
dividuals  drinking  from  a  so-called  goitrous  well  show  gross  enlargement  of 
the  thyroid  after  a  few  weeks  unless  the  water  was  boiled.  A  large  number  of 
patients  develop  Graves’  disease  immediately  following  severe  emotional 
disturbance  or  nervous  shock.  These  individuals  of  course  carry  a  gland 
capable  of  reacting  to  this  land  of  stimulation,  but  it  is  certain  that  in  40% 
of  the  cases  the  stimulation  occurred  just  before  symptoms  developed.  “  De¬ 
velopments  in  the  Physiology  and  Pathology  of  the  Thyroid  Gland.” — S.  P. 
Beebe.  “  N.Y.  Med.  Jl.,”  8/7/11. 

Thyroid  Gland,  Seasonal  Variation. — It  has  been  stated  that  three 
times  as  much  Iodine  is  found  from  June  to  Nov.  as  there  is  from  Dec.  to  May. 
To  obtain  0*2%  Iodine  one  must  mix  the  products  of  the  high  and  low  season 
of  the  year. 

Our  own  experiments  and  those  of  Martin  and  others,  do  not  accord  with 
this — at  any  rate  on  dry  gland. 

N.  H.  Martin,  P.J.  ii./i2,144,  found  as  average  in  the  dry  gland  from  July  to 
November,  1911,  0-36%,  and  in  fresh  gland  0’091%,  and  from  December, 
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19 1 1 ,  to  May,  1919,  in  dry  0‘33%,  and  in  fresh  0-086%.  It  is,  however, 
more  instructive  to  compare  the  content  in  the  months  of  April  to  October 
inclusive  with  the  Nov.  to  March  figures  on  the  fresh  gland.  The  former 
are  about  double  the  latter  owing  to  more  moisture  content  in  the  winter. 
The  Iodine  yield  from  dry  gland  works  out  about  the  same  throughout  the 

^Martin /in  continuing  his  investigations,  arrived  at  0-25%  as  a  fair  Iodine 
Standard  on  examination  of  13,927  lobes. — P.J.,  ii./i3,123. 

Glode  Guyer  made  a  prolonged  investigation  from  December  12th  to  June 
13th,  on  the  weights  of  glands  ana  moisture  content.  He  found  the  ratio 
of  dry  to  fresh  gland  as  1  to  3-6.  The  Iodine  content  on  fat-free  dry  gland, 
through  the  period,  supported  our  suggested  standard  of  0*2%.— P.J.  U./13, 
123. 

R.  Bennett  found  1  of  dry  powder  =  4  of  fresh  substance.  Martin  found 
(1912)  the  yield  to  range  from  1  =  2*58  to  1  =  5*66,  i.e.  an  average  of  1  =  3*39, 
subsequently(i9i3)  the  average  was  1  =  4*15.  Glode  Guyer  found  in  January, 
1913,  1  =  3*34  and  in  June,  1913,  1  =  4*52.  The  question  is  raised  as  to  how 
the  old  factor  1  =  5  arose. — P .  J.  ii./ 1 3,804.  Probably  weight  of  fresh  substance 
was  taken  on  inadequately  trimmed  glands. — W.  H.  M. 

Sheep  in  the  Orkneys  in  winter  consume  seaweed,  hence  the  iodine  content 
in  Dry  Thyroid  Gland  may  be  1*05%. — Jl.  Biolog.  Chera.  per  P.J.  i./  13,  625. 

Iodine  is  a  component  part  of  the  protein  molecule  of  the  thyroid  gland  but 
according  to  Herzfeld  &  Klinger  it  is  not  an  essential  constituent  of  thyroid 
secretion. — J.C.S.A.i./i9,608. 

‘  Fresh  gland  basis  ’  for  thyroid  is  a  survival  of  a  non-scientific  basis. — 
Duncan  Flockhart  and  Co.,  L.  i./2i,720. 

Total  storage  capacity  for  Iodine  of  the  normal  thyroid  said  to  be  f  grain. 
It  is  therefore  easy  to  keep  the  gland  saturated.—Kimball,  Med.  Press,  "23, 
116,4;  Y.B.P.,  ’23,376. 

Examination  of  Dried  Glands  of  commerce.  Sodium  Fluoride  and  Boric 
Acid  found.  One  (Corpeus  Luteum)  contained  63%  Lactose. — Y.B.P.,  ’23,37. 

The  relation  of  the  activity  of  the  thyroid  to  the  Iodine  compounds 
occurring  in  the  gland  is  not  clear.  The  seasonal  variation  in  the  total 
Iodine  of  samples  of  Thyroid  material  from  different  parts  of  the  U.S.A.  was 
considerable— in  Jan.  and  Feb.  100  lbs.  of  thyroid  contained  14  Gm.  of  Iodine 
and  in  July  and  August  as  much  as  40  Gm.  This  variation  was  not  observed 
in  material  from  England  and  Scotland.  In  the  summer,  when  the  Iodine 
content  is  highest,  the  percentage  of  total  Iodine  in  the  form  of  Thyroxin  is 
not  more  than  10%,  and  in  the  winter  less  than  5%—i.e.  from  90  to  95%  of 
the  total  Iodine  is  in  some  form  other  than  Thyroxin.  Chemical  change  can 
occur  in  Thyroxin  not  only  when  the  glands  are  desiccated  but  when  they  are 
allowed  to  stand  after  being  freshly  ground.  The  Thyroxin  is  chemically 
altered  and  cannot  be  isolated,  but  it  is  still  physiologically  active-  There 
appears  to  be  another  Iodine  compound  present  in  the  gland  which  is 
d® ^£°yedvuth  alkali,  partly  stable  to  acid,  and  has  the  physiological  activity 
ofTh^oxm  Thyroxin  may  be  an  intermediate  form  of  the  active  constituent 
/??,  a/e!€d  le  or^  it  can  become  physiologically  active — the 
Thyroxfa1— 1^1.1^28^6^  ^aehment  of  a  second  hydroxyl  group  to  the 

Parathyroid  Glands,  Assay  of. 

I  he  principle  of  the  test  is  that  if  a  preparation  is  incubated  at  37°  p  with 

lts  derivatives.  Products  vary  in  SSivlty between 
^\.and  and,  in  the  case  of  the  desiccated  powder  between  3ft  and  inn 
where  100  represents  the  maximum  activity  obtffid  ^th  th?  nLchwed  d^ 
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PLACENTA. 


The  secretion  of  the  Placenta  has  an  inhibitory  or  controlling  effect  on 
thyroid,  ovary  and  pituitary,  thus  explaining  cessation  of  normal  menstruation 
during  pregnancy.  Of  value  in  treating  menstrual  disorders,  also  to  threatened 
miscarriage  due  to  over-activity  of  the  post-pituitary,  and  assists  in  delaying 
onset  of  menstruation  and  in  checking  excessive  bleeding.  Relieves  restless¬ 
ness  and  irritability  accompanying  post-partum  psychoses,  e.g.  mania  and 
melancholia,  and  found  of  value  in  the  severe  occipital  headaches  of  women, 
as  also  in  some  forms  of  migraine.  Its  action  as  a  galactagogue  is  a  matter 
of  controversy. — per  Pres.,  Oct.  23,353. 

Tablets  each  =  0-25  Gm.  fresh  substance  stated  to  be  effectual.  Daily  dose 
never  exceeding  1*5  Gm. — B.M.J.  i./i 7,203. 


Ratios  Between  Desiccated  and  Fresh  Gland  Products . 


The  American  Drug  Manufacturers’  Association  have  agreed  upon  the 


following  : — 

Brain  Substance  1 —  8 
Cardin  . .  . .  1 —  5 

Cerebrinin  . .  1 —  7 
Corpus  Luteum  1 —  5 
Duodenin  . .  1 —  7 
Kidney  . .  . .  1 —  5 

Liver  . .  . .  1—  6 

Lymphatic  Subs.  1 —  7 
Mammary  Subs-  1 —  8 
Myelin  ,,  . .  1 —  9 
Orchitic  ,,  . .  1 —  7 
Ovarian  ,,  ..  1 — 6 


Pancreas  Subs . .  1 — 10 
Parathyroid  ,,  . .  1 —  5 
Parotid  ,,  . .  1 —  5 

Pineal  ,,  ..  1—  6 

Pituitary 

Whole  G1  1—  5 
,,  Anterior  1 —  5 
,,  Posterior  1—  6 
Placental  Subs.  .1—6 
Prostate  .  . .  1 —  6 

SubmaxillarySubsl —  6 
Spinal  Cord  ,,  1—  9 


Spleen  Subs.  1 — 5 
Suprarenal  ,, 

U.S.P.  (stan¬ 
dardised)  . .  1 —  5 
Suprarenal  Cortexl —  5 
,,  Medullal —  6 
Thymus  (Calf) . .  1 — •  6 
Thyroid  Subs- 
U.S.P.  (stan¬ 
dardised  in 
Iodine  content)  1 —  5 
P.J.  i./28,320. 


Hormones. 

The  most  important  ductless  glands  are  the  thyroid. parathyroid,  pituitary 
and  suprarenal.  The  cells  of  a  gland  have  the  power  of  forming  one,  or 
possibly  more,  hormones,  each  of  which  has  the  power  of  exciting  a  definite 
form  of  chemical  activity  in  those  cells  for  which  it  has  a  special  affinity. 
The  name  inhibitory  hormones  (a  contradictory  one)  is  given  to  sub¬ 
stances  which,  instead  of  activating,  may  control  or  inhibit  chemical  action. 
— G.  R.  Murray,  L.  ii./i3,201. 

Hormones  are  thought  to  have  the  power  to  correlate  and  co-ordinate  the 
various  body  functions  (pregnancy,  mammary  secretions,  etc.),  but  they 
also  destroy  toxins  and  may  control  one  another — this  is  the  “hormone 
balance.’’ 

According  to  Bainbridge  and  Menzies,  Hormones  have  a  relatively  small 
molecular  weight,  are  easily  diffusible,  do  not  act  as  antigens  and,  in  the  case 
of  hormones  of  the  digestive  tract,  are  not  destroyed  by  boiling. 

Pro-Secretin,  the  remarkable  body  found  by  Bayliss  and  Starling  in  the 
columnar  epithelia  of  the  small  intestine,  is  an  instance  of  internal  secretion 
by  a  tissue,  the  main  function  of  which  is  of  a  different  nature.  This  sub¬ 
stance  when  acted  on  by  dilute  acid  yields  Secretin,  which  after  passing 
into  and  circulating  with  the  blood  provokes  the  secretion  of  the  gastric  juice 
and  to  a  less  extent  that  of  the  liver,  it  (Pro-secretin)  exemplifies  the  class 
of  hormones,  bodies  which  give  the  character  to  internal  secretions,  and 
which,  on  absorption  into  the  blood,  influence  tissues  and  organs  other  than 
those  from  which  they  have  been  obtained. 

The  testes  and  ovary,  the  intestinal  epithelium,  the  pancreas,  thyroid,  the 
suprarenal3  and  the  pituitary  body  appear  to  yield  specific  hormones  of 
physiological  importance.  It  is  held  by  some  that  the  internal  secretion  of 
the  ovary  is  produced  by  the  corpus  luteum. 

Milk  secretion  is  not  the  result  of  nerve  excitation  but  is  controlled  by  a 
hormone  from  the  pituitary  body. — E.  A  Schafer,  Med.  Press,  March  19,  1913. 
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PHYSIOLOGICAL  STANDARDISATION. 

This  method  of  testing  is  employed  in  those  instances  in  which  the  drug 
contains  no  definite  crystalline,  easily  isolated,  active  principle,  e.g.,  an 
alkaloid  capable  of  extraction. 

It  consists  in  “determination  of  the  change  in  function  induced  in  iiving 
organisms  by  the  administration  in  the  state  of  minute  division  of  such 
inorganised  substances  as  do  not  act  merely  as  foods,  for  the  purpose  _  of 
identifying  and  adjusting  the  strength  of  drugs  ;  this  may  be  either  qualitative 
or  quantitative.” 

The  physiological  action  of  a  drug  is  the  affinity  it  possesses  for  certain 
constituents  of  the  cells  of  particular  organs  of  the  body.  Thus  Ergot  has  a 
specific  action  on  the  uterus.  Cocaine  has  affinity  for  nerve  endings,  and 
Strychnine  acts  similarly  on  the  spinal  cord.  Furthermore,  as  a  result  of  the 
selective  principle,  drugs,  according  to  their  specific  action  on  the  organs,  are 
designated  stimulant,  depressant,  or  irritant.  The  animals  used  for  physio¬ 
logical  determination  should  obviously  be  of  the  same  species  and  weight,  and 
should  have  been  grown  and  kept  under  similar  conditions.  It  is  often  useful 
to  divide  the  small  animals  {e.g.,  frogs)  into  classes  according  to  weight,  and  use 
these  in  ‘  batches  ’  for  experimental  investigations.  Much  comparative  work 
has  been  done  with  various  heart  tonics,  e.g.,  Digitalis  and  Strophanthus 
(1)  by  direct  application  of  a  solution  to  the  laid-bare  frog’s  heart,  and  (2) 
injection  intravenously  or  subcutaneously  into  dogs,  rabbits,  &c-i 

The  quantitative  test  is  based  on  the  fact  that  the  killing  power  of  heart 
tonics  for  ‘  similar  ’  frogs  is  constant  per  unit  of  body  weight.  Comparisons 
are  made  between  effects  produced  by  the  sample  preparation  under  examina¬ 
tion  and  a  standard  preparation,  e.g.,  a  tincture  made  from  genuine  Kombe 
Stronhanthus. 

See  further  data  under  individual  headings — Digitalis ,  Strophanthus, 
Ergot,  etc. 
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INDICATORS. 

The  following  Indicators  are  those  most  generally  used  for  Volumetric 
Analysis  and  for  the  Colorimetric  Determination  of  the  Hydrogen  Ion  Con¬ 
centration  of  Solutions. 


Indicator. 

Colour 

Change. 

Strength  and 
Solvent. 

Remarks. 

Bromo- 

cresol 

Purple. 

*Ph  5-2  yellow. 
Ph  6-8  purple. 

0-04%  in 

20%  alcohol. 

“  This  i3  the  most  trust¬ 
worthy  indicator  for  Quin¬ 
ine.” — Jour.  Amer.  Chem. 
Soc.,  ’22,2156.  Used  for 
determination  of  the  Ph  of 
solutions. 

Bromo- 
|  phenol 
Blue. 

Ph  2-8  yellow. 
PH  4*6  purple. 

0-04%  in 

20%  alcohol. 

Methyl  Red,  Methyl  Orange 
or  Cochineal  give  low  re¬ 
sults  for  Morphine,  while 
Bromophenol  Blue  gives  a 
satisfactory  value  and  end¬ 
point.  This  is  also  true  for 
Atropine  and  mydriatic 
residues. — J.C.S.,A.  ih/22, 
885;  also  P.J.  i./2i,470. 
Used  for  Ph  determina¬ 
tions. 

Bromothy- 
mol  Blue 

Ph  6  yellow. 
Ph  7*6  blue. 

0-04%  in  water 

Used  for  colorimetric  deter¬ 
mination  of  Ph  of  solutions. 

Cochineal 

Ph  0 — 4  yellow 
Ph  5  brown- 
pink. 

Ph  6  lilac. 

B.P.  employs 
the  Off. 
Tincture  (1 
in  10  Alcohol 
45%. ) 

Useless  for  organic  acids. 
Sharp  end  reaction  with 
inorganic  acids  and  bases 
by  back  titration.  Suit¬ 
able  for  solutions  of  the 
alkaline  earths.  Used  for 
titrating  alkaloids  with 
mineral  acids,  but  end  re¬ 
action  not  sharp. 

Congo  Red 

Ph  3  blue. 

Ph  4  violet. 

Ph  5  scarlet. 

0-5%  in  25% 
Alcohol. 

Responds  well  to  inorganic 
acids  and  inorganic  bases. 
Responds  to  organic  bases, 
but  not  good  for  titrating, 
e.g.  Quinine  or  Atropine. 

Hema¬ 

toxylin 

Violet  or  purple 
with  alkalies, 
yellow  or 
orange  with 
acids. 

0-2%  in 
Alcohol  90%. 
A  few  drops 
are  q.s. 

Responds  to  inorganic  and 
to  organic  acids.  Responds 
to  inorganic  bases,  and  to 
organic, e.g. alkaloids.  Occa¬ 
sionally  used  in  alkaloidal 
titrations,  e.g.  Quinine  resi¬ 
dues  with  good  end  re¬ 
actions. 

*Ph  5  means  a  hydrogen  ion  concentration  of  19-5,  see  p.  190,  when  Bromo 
cresol  Purple  is  yellow.  The  addition  of  alkali  to  lower  the  hydrion  concen¬ 
tration  to  10-7  changes  the  colour.  Thus  with  acids  this  indicator  is  yellow 
and  with  alkalis  purple. 
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INDICATORS — {Coni  zi'iii&cl)  • 


Indicator. 

COLOUR 

Change. 

STRENGTH  AND 
SOLVENT. 

Remarks. 

lodo-Eosin 

(Tetra-Jodo 

Fluoi'es- 

cein). 

Red  with  alka¬ 
lies  in  aque¬ 
ous  solution, 
yellow  with 
acids  in  ether 
layer. 

0-1%  in 
Alcohol. 

0-01%  in 
water.  Some¬ 
times  0-01% 
in  ether  is 
used. 

Used  for  titrating  minute 
quantities  of  alkali  with 
N/100  or  N/1000  acid  and 
for  small  quantities  of  alka¬ 
loids  which  react  alkaline  to 
it.  In  use  10  to  20  Cc.  of 
Ether  is  added  to  the  titra¬ 
tion  flask  to  form  a  layer 
above  the  liquid.  Alkalies 
produce  a  red  in  the  aque¬ 
ous  layer  and  acids  a  yellow 
in  the  ether  layer.  It  is  a 
poor  indicator,  e.g.,  with 
Strychnine.  End  point  bad. 
— D.  B.  Dott,  P.J.i./26,357. 
Not  suitable  for  ordinary 
titrations. 

Lacmoid. 

Ph  0 — 4  pink. 
Ph  5  violet. 

Ph  7  blue. 
These  changes 
are  not  sharp. 

0-2%  in 
Alcohol  60%. 

This  indicator  is  somewhat 
less  sensitive  to  COa  than 
litmus,  and  is  used  simi¬ 
larly. 

Litmus. 

Ph  4  red. 

Ph  4-7  purple. 
Ph  8  blue. 

B.P.’  14 
Solution. 

C02  if  present  must  be  re¬ 
moved  by  boiling.  Suitable 
for  inorganic  acids.  Not 
suitable  for  weak  acids  and 
alkalies.  Quinine,  Morphine 
and  Strychnine  are  neutral 
to  it.  The  acid  in  their  salts 
can  be  titrated,  using  Lit¬ 
mus  as  though  no  base  were 
present.  —  P.J.  i./is,135. 
But  we  find  end  points  are 
not  good. 

Methyl 

Orange 

Ph  2-9  red. 

Ph  4  orange. 
PH  5  yellow. 

0-1%  in  water. 
A  few  drops 
are  sufficient . 

Suitable  for  titrating  most 
inorganic  acids  but  cannot 
be  used  for  organic  acids 
Alkaloids  are  alkaline  to, 
but  end  reaction  not  good, 
e.g.  in  case  of  Quinine. 
Alkali  carbonates  land  bi- 
carbonatea  can  be  titrated 
without  boiling  as  this  in¬ 
dicator  is  unaffected  by 
C02.  Do  not  use  in  alco¬ 
holic  or  boiling  solutions. 
Acid  Phosphates,  e.g.  Na 
HiPOt  are  neutral  to 
Methyl  Orange. 

Methyl  Red 

Ph  5’7  red. 

PH  6-3  yellow. 

0-2%  in 
Alcohol. 

0-02%  in 

50%  Alcohol. 

May  replace  Methyl  Orange 
except  when  C03  present, 
its  end-points  being  sharper 
and  it  is  far  more  sensh  ive 
in  the  titration  of  dilute 
solutions  of  weak  bases. — 
U.S.P.  Useful  for  cinchona 
residues  and  Strychnine. 

Used  in  determination  of 
Hydrion  concentration. 
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INDICATORS — ( Continued). 


Indicator. 

COLOUR 

Change. 

Strength  and 
Solvent. 

Remarks. 

Naphthol 

Phthalein. 

Ph  7-3  color¬ 
less. 

Ph  8-7  blue. 

0-1%  in 
Alcohol. 

Used  in  determination  of 
Hydrion  concentration. 

Phenol- 

phthalein. 

PH  8-4  color¬ 
less. 

Ph  10  red. 

0-5%  in  60% 
Alcohol. 

Usually  employed  for  titrat¬ 
ing  inorganic  and  organic 
acids,  and  may  be  used  in 
alcoholic  or  hot  solutions. 
Some  organic  bases,  e.g.  the 
alkaloid  Atropine,  are  alka¬ 
line  to  this  indicator  but 
Morphine,  Quinine  and 
Strychnine  are  not.  Phenol- 
phthalein  must  not  be  used 
in  presence  of  ammonia  or 
its  salts,  and  is  affected  by 

co2. 

Phenol- 

sulphone- 

phthalein 

(Phenol 

Red). 

Ph  6-8  yellow. 
Ph  8*4 
magenta. 

0-02%  in 
water. 

Used  in  determination  of 
Hydrogen-ion  concentra¬ 
tion  of  solutions.  It  is  em¬ 
ployed  in  this  way  for  blood 
and  in  media  to  differen¬ 
tiate  typhoid  and  para¬ 
typhoid  bacilli,  q.v. 

Potassium 

Chromate. 

Red  color  due 
to  formation 
of  Silver 
Chromate 
which  occurs 
only  after 
haloid  is  all 
precipitated. 

1  in  10  of 
water.  A  few 
drops  of  the 
solution  are 
employed. 

For  titrating  soluble  haloids 
with  Silver  Nitrate.  The 
solution  of  the  haloid 
must  be  neutral  as  Silver 
Chromate  is  soluble  in  acid. 

Potassium 

Ferro- 

cyanide. 

When  blue  or 
green  colora¬ 
tion  is  no 
longer  pro¬ 
duced. 

1%  solution  in 
water  to  be 
freshly  made. 
Drops  of  it  or 
a  few  small 
crystals  are 
placed  on  a 
white  tile. 

Employed  for  titrating  Fer¬ 
rous  Iron  with  Potassium 
Bichromate.  Also  used  in 
titrating  phosphate  or 
arsenate  with  Uranium 
Acetate  Solution.  In  this 
case  the  end  point  is  the 
appearance  of  a  brown 
color  on  the  ferrocyanide 
crystal  (after  boiling  the 
solution)  due  to  formation 
of  Uranium  Ferrocyanide. 

Rosolic 

Acid. 

Syn. 

Corallin, 

Aurin. 

Ph  6  yellow. 

Ph  7  pink. 

Ph  8  red. 

0-5%  in  50% 
Alcohol. 

Responds  to  inorganic  bases 
and  to  organic  bases.  Not 
suitable  for  use  in  presence 
of  Ammonia  or  C03.  End¬ 
point  not  very  sharp. 

Starch. 

Formation  or 
disappear- 
of  blue 
color. 

. 

0-5%  in  water, 
boiled  and 
cooled. 

For  use  in  the  titration  of 
oxidisable  substances,  e.g. 
Arsenious  Acid  or  Thio¬ 
sulphate,  with  Iodine  or 
vice  versa. 
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INDICATOR. 

Colour 

Change. 

Strength  and 
Solvent. 

Remarks. 

Thymol 

Blue. 

Ph  1-2  red. 

Ph  2-8  orange. 
Ph  8  greenish 
yellow. 

Ph  9*6  blue. 

0-04%  in  water 

Used  in  determination  of 
Hydrion  concentration  of  | 
solutions.  ; 

Thymol 

Phthalein. 

Ph  8  colorless. 
Ph  10  blue. 

0-04%  in  60% 
Alcohol. 

Used  in  determination  of 
PH. 

Turmeric. 

Orange  red 
with  alkalies, 
yellow  with 
acide. 

Off.  Tincture 
(1  Gm.  with 

6  Cc.  Alcohol 
90%  by 
maceration). 

Responds  to  inorganic  and 
organic  acids,  also  to  in¬ 
organic  and  organic  bases. 
Requires  daylight.  Not 

very  satisfactory  for  alka¬ 
loids,  except  Atropine. 
Suitable  for  estimating 
Boric  Acid.  Sensitive  to 
Ammonia  (1  in  35,000)  and 
Potash  (1  in  180,000). 

Universal 

Indicator. 

From  Ph  3  red 
in  spectrum 
order  of 
color 

changes  to 

Ph  11  reddish 
violet. 

This  mixed  indicator  is  used 
for  rapidly  determining  the 
approx.  Hydrion  concen¬ 
tration  of  a  solution  from 
the  color  obtained  on 
adding  5  drops  to  10  Cc.  of 
solution.  (See  p.  191). 

THE  DETERMINATION  OF  THE  HYDROGEN  ION 
CONCENTRATION  OF  SOLUTIONS. 


Theoretical  Notes. 

A  solution  is  acid  when  it  contains  an  excess  of  Hydrogen  over  Hydroxyl- 
ions,  neutral  when  they  are  in  equal  numbers,  alkaline  when  Hydroxyl-ions 
predominate,  the  product  of  the  concentrations,  [H]  x  [OH]1  in  water  being 
always  constant  at  the  same  temperature  (10-14‘14  at  18°  C.). 

»°^?r,°n,ni0rma*  ”  strength  contains  in  1  litre  1  Gm.  of  Hydrogen  capable 
Hydrogen-ions  and  its  strength  may  be  viewed  as  1  N.  Pure 
r  Hydrogen-  and  Hydroxyl-ions  and  at  20° 

an  1/10,000,000  Gm.  of  Hydrogen-ions  to  the  litre  and 

of  neutraliTv  i  m>  w’50I1'j  d'h at  is  to  say,  pure  water,  our  standard 

bmvhv  thf7frio+^l0,00.0,0n0  N  acid  and  also  1/10,000,000  N  alkaline.  For 
the  ma-y  e?pressed  10-7  N.  Sorensen  suggested  dropping 

t?  apd  the  minus  sign  and  calling  it  pH7.  Ph  is  therefore  _ loe  TTT1 

ttonta^ess ^aScidhthai/10,f°0,0^0  G.m-.of  Hydrogen-ions  in  one  litre,  the'solu- 

N°Skll!TndaSdmSS“y  SfS  pH8  “e“e  000.000 

To  conclude:  ll  aiKaU’ 

PHI  -  N/10  acid. 


pH6  =  N/l, 000, 000  acid. 
PH7  =  NEUTRALITY. 
pH8  =  N/l ,000,000  alkali. 


•  pH14  =b  N/l  alkali. 


INDICATORS. 
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The  Use  of  indicators. 

Tor  dark  coloured  solutions  and  for  exact  determinations  of  Ph  an  electro¬ 
metric  method  is  used  but  has  the  disadvantage  of  requiring  complicated 
apparatus.  However,  for  most  practical  purposes  the  colorimetric  method, 
using  indicators,  is  sufficiently  accurate  and  is  easily  carried  out.  Tliis  process 
depends  on  the  fact  that  every  indicator  changes  colour  over  a  definite  zone 
of  [H],  suitable  indicators  being  Thymol  Blue,  Bromphenol  Blue,  Methyl  Red, 
Bromcresol  Purple,  Bromothymol  Blue,  Phenol  Red,  Thymol-phthalein. 

The  method  consists  in  testing  the  solution  with  various  indicators  (5  drops 
to  10  Cc.  of  solution)  until  one  is  found  which  gives  a  tint  lying  between  its 
extremes  of  colour.  This  gives  an  approximate  value  for  the  PH  of  the  solu¬ 
tion,  and  for  more  exact  estimation  the  tint  obtained  is  compared  with  that 
given  by  solutions  of  known  PH  and  the  same  indicator  until  an  exact  match 
is  observed.  Details  of  suitable  buffer  solutions  are  given  by  N.  Evers. 
(Analyst  1921,393). 

A  Universal  Indicator  and  Buffer  Solution. 

When  the  approximate  Ph  of  the  solution  only  is  required  this  can  be 
rapidly  ascertained  by  the  use  of  a  mixed  or  Universal  Indicator  which  gives 
a  series  of  colours  at  different  values  of  Ph.  A  Universal  Indicator  can  be 
prepared  by  dissolving  Methyl  Orange  0-04  Gm.,  Methyl  Red  0-02  Gm.,  Naph- 
thol-phthalein  O’ 18  Gm.  and  Phenol-phthalein  0*08  Gm.  in  100  Cc.  of  70  % 
alcohol,  and  this  gives  the  whole  range  of  spectrum  colours  in  the  correct 
order  from  red  (Ph  3)  to  violet  (Ph  11).  The  hydrion  concentration  of  a 
solution  is  found  by  adding  5  drops  of  this  indicator  to  10  Cc.  and  from  the 
colour  obtained  the  value  of  Ph  can  be  read  off  from  the  table  below,  but  it 
is  better  to  compare  the  tint  with  that  given  by  solutions  of  known  Ph.  Tor 
such  solutions  it  is  convenient  to  use  the  Universal  Buffer  Mixture  proposed 
by  E.  B.  R.  Prideaux  and  A.  T.  Ward  (J.C.S.  ’24,426),  which  gives  solutions 
of  definite  Ph  from  2  to  12  by  neutralising  with  caustic  soda  solution.  This 
solution  contains  H3PO4 1-961  Gm.,  Phenylacetic  Acid  2-722  Gm.,  and  Boric 
Acid  1-238  Gm.  in  500  Cc.  and  for  use  10  Cc.  is  mixed  with  the  requisite  amount 
of  N/5  NaOH  and  made  up  to  20  Cc.  The  final  solution  is  0-02  N  with  respect 
to  each  hydrion,  the  whole  being  »/i0. 

The  amount  of  neutralisation  required  for  some  Ph  values  is  shown  in  the 
table  below,  for  intermediate  values  the  graph  in  the  original  paper  (loo.  cit.) 
must  be  consulted.  The  formula  Ph=0-773+  1-185  V,  where  V=Cc.  n/s 
NaOH  per  10  Cc.  of  Solution,  is  sufficiently  accurate  for  many  purposes,  and 
holds  between  V  =  l-5  Cc.  and  V  =  9  Cc. 

The  colour  changes  of  the  Universal  Indicator  and  the  composition 
of  the  Universal  Buffer  Solution  with  different  values  of  Hydrion 
Concentration. 


Approx,  value 
OF  PH. 

I  Co.  n/5  NaOH 

per  10  Cc.  Buf¬ 
fer  Solution 
in  20  Cc. 

Colour  with 
Universal 
Indicator 

(5  DROPS  PER 

10  Cc.) 

j 

Approx,  value 
of  Ph. 

O  M  . 

m 0  0© 
l?©00®* 

.  pS—1 

OSS 

^  Oh 

Colour  with 
Universal 
Indicator 

5  DROPS  PER 

10  Cc.  SOLUTION). 

2-0 

0-0 

— 

7-5 

5-6 

yellowish-green. 

3-0 

2-0 

crimson. 

8-0 

6-0 

green. 

4-0 

2-8 

red. 

8-5 

6-2 

bluish-green. 

5-0 

3-6 

orange-red. 

9-0 

7 

greenish-blue. 

5-5 

4-0 

orange. 

9-5 

7-3 

blue. 

6-0 

4-5 

orange  yellow. 

10-0 

7-7 

violet. 

6-5 

4-8 

yellow. 

11-0 

8-5 

reddish-violet. 

7-0 

5-2 

greenish-yellow. 

12-0 

10-0 

— 
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Bromophenol-blue — indicator  corrections  for  temperature  and  presence  of 
Alcohol.— J.C.S., A.  U./25, 237.  ,  „  ,  „  J  a 

Carbonate  Titrations— A  mixture  of  Cresol  Red  and  Thymol  Blue  gives 
a  sharp  end-point,  corresponding  approximately  to  the  half -neutralisation 
point,  and  then  the  addition  of  Bromophenol  Blue  gives  a  sharp  change  from 
blue  to  green  on  complete  neutralisation. — J.C.S..A.  ii./24,627  ;  P.J.  i./25,8. 

A  mixture  of  equal  parts  of  1%  Alcoholic  solutions  of  Neutral  Red  and 
Phenol  Red  forms  an  indicator  which  shows  a  sharp  change  of  colour  at  point 
of  real  neutrality,  and  is  efficient  for  the  titration  of  very  weak  acids  and  bases, 
but  is  sensitive  to  Carbon  Dioxide. — J.C.S.,  A.  ii./ 2  5,899- 
A  Universal  Indicator,  having  a  range  from  Ph3-5-7‘6,  and  suitable  for 
use  in  soil  experiments,  consists  of  a  mixture  of  Alcoholic  solutions  of  0*04% 
Bromophenol-blue  (4  vols.),  0-04%  Bromocresol-purple  (1  vol.),  0-02%  Methyl 
Red  (6  vols.),  and  0-04%  Bromothymol-blue  (4  vols.). — J.C.S.,A.  i./25,348. 

Chlorides  may  be  titrated  in  neutral  solution  with  Silver  Nitrate,  using 
5  Cc.  of  0-0125%  Fluorescein  as  indicator,  until  a  red  colour  is  formed.  For 
Bromides  and  Iodides,  Eosiu  may  be  used. — J.C.S.,A.  L/24,60  and  776. 

Chlorides  may  be  titrated  accurately  in  any  acid  solution  using  Potassium 
Chromate  provided  that  the  PH  value  is  first  reduced  to  between  5  and  7  by 
the  addition  of  a  Sodium  Acetate-acetic  Acid  (2  mols :  1)  buffer  mixture. — 
J.C.S..A.  ii./25,238. 

Alkaloids. — In  the  titration  of  alkaloids  by  solution  in  excess  of  acid  and 
back  titration  with  alkali,  the  following  indicators  are  recommended.  They 
are  based  on  the  use  of  a  solution  containing  0-1  Gm.  of  the  alkaloid  in  50  Cc. 

Methyl  Red  recommended  for  titration  of  Aconitine,  Atropine,  Brucine, 
Cephaline,  Codeine,  Cocaine,  Diacetyl-Morphine,  Emetine,  Ethyl  Morphine, 
Homatropine,  Hyoscyamine,  Morphine,  Nicotine,  Physostigmine,  Strychnine, 
Thebaine  and  Yohimbine. 

Bromocresol  Purple  for  Cinchonine,  Cinchonidine,  Cotarnine,  Ethyl  Hydro - 
cupreine,  Quinine  and  Quinidine. 

Bromophenol  Blue  for  Delcosine,  Narceine,  Narcotine  and  Pilocarpine.— 
Analyst,  *26,316;  C.D.,  June  26/26,865. 

Distilled  Water,  pH  value  of,  obtained  as  pH  6.7-0-  6,  using  dilute  Methyl  Red 
neutralised  with  Sodium  Hydroxide  colorimetrically. — B.C.A.,  Nov., ’28, 1203 
A  buffer  mixture  of  Succinic  Acid  and  Borax  for  pH  values  3-0-5-8,  and  of 
Succinic  Acid  and  Potassium  Hydrogen  Phosphate  for  values  of  5-8-9-2. — 
Jl.  Biol.  Chem.,  ’25,  p.135. 

Hydrogen-ion  control. — A  useful  summary. — It  is  pointed  out  that  as  the 
H-ion  concentration  of  N/10  HC1  is  0-0914  Gm.  per  litre  and  that  of  N/10 
Acetic  Acid  0-00136  Gm.  per  litre  the  HC1  contains  almost  70  times  as  many 
H-ions  as  the  Acetic  Acid. — W.  A.  Taylor,  P.J.  h/28,31. 


A  SCHEME  FOR  THE  RECOGNITION  OF  ORGANIC  CHEMICAL 
SUBSTANCES  USED  IN  THERAPEUTICS. 

The  following  scheme  is  intended  to  assist  in  the  recognition  of  a 
number  of  organic  chemicals,  both  natural  and  synthetic,  used 
therapeutically.  It  frequently  happens  that  the  analyst  is  called 
upon  to  identify  such  substances,  and  without  some  guide  the 
search  is  sometimes  extremely  difficult. 

The  Preliminary  Tests  are  first  carried  out  and,  by  comparison 
of  the  results  with  the  tables,  some  idea  of  the  nature  of  the  sub¬ 
stance  may  be  obtained,  enabling  corroborative  tests  to  be  at  once 
rfi-  •  however,  no  satisfactory  evidence  is  obtained  from 
the  Preliminary  Tests,  it  is  determined  whether  the  substance  con¬ 
tains  Nitrogen,  Sulphur,  Halogens  or  Phosphorus,  a  more  complete 
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classification  for  the  purposes  of  identification  being  based  on  the 
elements  present. 

Before  commencing  the  analysis  it  should  be  ascertained,  for 
example  by  treatment  with  solvents,  whether  the  sample  is  one 
compound  or  a  mixture,  and  if  the  latter  a  separation  by  chemical 
or  physical  means  should  be  effected.  No  general  rule  for  the  iso¬ 
lation  of  the  constituents  can  be  given,  but  fractional  distillation, 
crystallisation  and  solution  methods  are  usually  used,  and  extraction 
from  an  acid  or  alkaline  aqueous  solution  with  an  immiscible  solvent 
is  often  helpful  when  one  component  has  basic  or  acidic  properties . 


PRELIMINARY  TESTS. 

1.  The  action  of  heat. 

A  small  quantity  of  the  substance  is  heated  on  a  piece  of  foil  or 
on  the  end  of  a  penknife  and  the  odour,  behaviour,  and  presence  of 
any  inorganic  residue  is  noted. 


Observations. 


ODOUR  on  heating : 

(i.)  Very  objectionable 

(ii.)  Garlic-like. 


(iii.)  “  Burning  sugar  ” 


(iv.)  Resembling  pyri¬ 
dine  (or  “  burnt 
feathers  ”). 


(v.)  Phenolic  . . 


(vi.)  Aromatic 

(vii.)  “  Sweetish  ”  odour 
(viii.)  “  Alcoholic  ” 

(ix.)  Amine  Odour  . . 


(x.)  Odour  of  burning 
animal  or  nitro¬ 
genous  matter, 
(xi.)  Pleasant  Odour  . 


Compounds. 


Given  by: — 

Acritiavin,  Adalin,  Ansssthesine,  Eserine. 
Phenocoll,  Yohimbin. 

Arsamin,  Arrhenal,  Chloralamide,  Novar- 
senobenzol,  Sod.  Cacodyl.,  Sulphonal, 
Thiosinamine. 

Citrates,  Lactates,  Tartrates,  Sugars,  Cal¬ 
cium  Saccharate,  Picrotoxin,  Strophanthin, 
Glycerophosphates  (very  slight  odour). 

The  Purine  Bases,  Caffeine,  etc.,  and  their 
compounds. 

Apomorphine,  Amidopyrin,  Morphine,  Cin¬ 
chona  Alkaloids,  Malachite  Green,  Phena- 
zone,  Stovaine,  Strychnine. 

Inorganic  Benzoates,  Salicylates  and  Sulpho- 
carbolates,  Phenol  compounds. 

Chino  sol,  Dimol,  Tribromphenol. 

The  characteristic  odour  of  Salicylic  Acid 
on  heating  is  obtained  with  all  its  organic 

derivatives. 

Aconitine,  Atropin,  Cocaine,  Colchicine 
Hyoscine,  Papaverine,  Phenoqiuin,  Sod. 
Cinnamate,  Sod.  Hippurate. 

Allantoin,  Picrotoxin,  Resorcin,  Saccharin 
Ethylmorphine. 

Chloretone,  Homatropine,  Sodium  Veronal, 
Urethane. 

Alypin,  Apomorph.,  Betaine,  Colchicine, 
Cryogenin,  Ethylmorphine,  Hexamine, 
Papaverine,  Pilocarpine,  Piperazine,  Sod. 
Hippurate,  Stovaine,  Urea.  Emetine 
Hydrochlor.  (resembling  Haddock). 

Albumin  Tannate,  Bile  Salts,  Argyrol, 
Dimol,  Nuclein,  Silver  Proteinate,  Euro¬ 
bin. 

Sparteine  Sulph.  (Pea-like). 

Atropine  (Nasturtium-like). 


Vol.  Hi 
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Observations. 

Compounds. 

APPEARANCE  on  heating  : 
(i.)  Low-melting  solids 
(below  100°  C.) 

(ii.)  Coloured  Fumes 

(a)  of  Iodine 

( b )  Yellowish- 
brown 

(iii.)  Incandescent 
Residue. 

(iv.)  Yellow  Sparks 

(v.)  Boils  and  vola¬ 
tilises  without 
appreciable 
charring. 

Acetophenone,  Acids  Oxalic  and  Stearic, 
Anaesthesine,  Betol,  Bromal  Hydrate, 
Chloral  Hydrate,  Chloretone,  Cocaine, 
Colchicine  Salicyl.,  Coumarin,  Guaiacol 
Benz,  and  Carb.,  Homatropin,  Phena- 
zone  Salicyl.,  Physostigmine,  Piperazine 
Tart.,  Salacetol,  Salol,  Thiosinamine, 
Thymol,  Tribromphenol,  Urethane. 

Alkaloidal  Periodides,  Emet.  Bism.  Iodide, 
Iodoform,  Thymol  Iodide,  Tetraiodo  pyrrol. 

Acriflavine,  Chysarobin,  Colchicine,  Eurobin, 
Fluorescein. 

From  Calcium  and  Magnesium  Salts. 

Acid  Gallic,  Alum.  Aceto-Tart.,  Zinc  Sul- 
phocarb.,  Urea.  . 

Acids  Acetyl-Salicylic,  Malic,  Oxalic  and 
Succinic.  „  . 

Chloralamide,  Cryogenin,  Holocain,  Naph¬ 
thalene  Tetrachlor.,  Phenazone,  Pipera¬ 
zine,  Proponal,  Urea. 

If  an  inorganic  residue  is  obtained  on  ignition  the  sub¬ 
stance  is  probably  the  metallic  salt  of  an  organic  acid  or  phenol, , 
and  the  following  compounds,  classified  according  to  the  metal 
present,  are  frequently  employed  therapeutically.  In  most  cases  tests; 
for  the  acidic  radicle,  which  can  usually  be  separated  as  the  sodium 
salt  by  treatment  of  the  substance  with  alkali,  are  described  later. 

The  Metal  present  in 
Residue  after  Ignition 

Compounds  to  be  Examined  for  : — 

Aluminium  . . 
Antimony 
(with  Sodium) 

(with  Potassium)  . . 
Bismuth 
(with  Sodium  or 
Potassium  or  both) 

Calcium 

Iron  . . 

•  •  •  •  •  • 

Magnesium 

Manganese  .. 
Potassium  . . 

Silver 

Sodium 

Zil»c . 

Aceto-Tartrate. 

Sodium  Antimony  Tartrate. 

Potassium  Antimony  Tartrate. 

The  Alkali  Bismuthyl  Tartrates. 

Benzoate,  Citrate,  Gallate,  Oxyiodogallate, 
Naphthoi,  Tribromphenol,  Salicylate,  etc. 
Formate,  Lactate,  Acetyl-Salicylate,  Glycero- 
phosph.,  Saccharate,  Guaiacol- Sul phona te.  _ 
N.B. — Calcium  and  Sodium  are  found  in 
the  residues  from  Extracts  and  naturally 
occurring  substances. 

Ammon.  Citrate,  Tart.,  Oxalate,  etc. 
Glycerophosph.,  Peptonate,  Valerianate. 
Acetyl-Salicylate,  Borocit.,  Glycerophosph., 
Ricinoleate. 

Butyrate,  Glycerophosph. 

Acetate,  Oxalate,  Borotart., Citrate,  Formate, etc. 
Colloidal,  Argyrol,  Proteinate,  Nucleinate,  etc. 
Indigo-Carmine. 

Mercurochrome,  Novarsenobenzol,  Veronal, 
Acetate,  Formate,  Glycerophosph.,  Salicylate, 
etc. 

Bile  Salts. 

Oleate,  Sulphocarbolate,  Valerianate. 

N.B. — Zinc  Salts  are  obtained  on  igniting 
some  commercial  dyes,  e.g.,  Methylene 
Blue,  Malachite  Green. 
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5.  The  Action  of  Concentrated  Sulphuric  Acid. 

About  O' 2  Gm.  of  the  substance  is  treated  with  1  Cc.  of  Sulphuric 
Acid  at  first  cold  and  then  with  heating. 


Observations. 

Compounds. 

Cold  Sulphuric  Acid : — 

Insoluble 

Saturated  and  aromatic  hydrocarbons  and 
their  halogen  derivatives : — Benzene,  Xylol, 
etc. 

Effervescence — 

(i.)  HC1,  HBr,  HI. 

From  salts  with  organic  bases,  e.g. : — 

Alkaloidal  Hydrochlorides,  Acriflavine, 

Betaine  Hydrochlor,  Novocain,  etc. 

(ii.)  Chlorine 

Chloramine  and  Dichloramine  T. 

Odour  of  Sxilph.  Dioxide 
Colouration — 

(i.)  Deep  red 

Novarsenobenzol. 

With  certain  glucosides,  e.g. : — 

Salicin,  Amygdalin,  Arbutin. 

Aloes,  Acriflavine,  Iodinol,  Proflavine,  Plienolph- 
thalein,  Santalol. 

(ii.)  Light  red 
(iii.)  Green 

Nicotine,  Physostigmine. 

Methylene  Blue. 

Strophanthin  (changes  to  brown). 

(iv.)  Blue 

Amyl  Nitrite  (changes  to  brown). 

Hot  Sulphuric  Acid : 

Effervescence — 

(i.)  Without  charring 

Acid  Formic,  Acid  Oxalic,  Betaine  Hydrochlor., 
Urea. 

(ii.)  With  blackening 

Carbohydrates,  some  glucosides,  Hydroxy- 
acids  such  as  Citric,  Tartaric,  Lactic. 

Apiol,  Malachite  Green. 

Iodine  Evolved  . . 

Ethyl  Iodide,  Bismuth  Oxyiodogallate,  Emetine 
Bismuth  Iodide,  Thymol  Iodide,  Tetraiodo- 
pyrrol. 

Pungent  Vapours — 
Without  Effervescence 
and  Blackening. 

Acids  Acetic,  Benzoic,  Salicylic,  Succinic, 
Acetyl-Salicylic,  Phenols  and  metallic  deri¬ 
vatives. 

Brometone,  Chloretone,  Chloral  Hydrate. 

No  Blackening  . . 

Acids  Carbolic,  Benzoic,  Salicylic,  Acetyl- 
Salicylic,  Meconic,  and  many  of  their  com¬ 
pounds. 

Ethyl  Bromide,  Allantoin  (red  soln.),  Alloxan 
(yellow  soln.),  Chloralamide  (chloral  odour), 
Alypin,  Fluorescein, Pyramidon,  Purine  Bases. 

G 
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3.  The  Action  of  Alkali.  Test  solubility  of  substance  in  water,, 
then  add  strong  Caustic  Potash  solution  and  warm. 


Observations. 

Compounds. 

i.  1  -  ■ 

Soluble  is  water 

The  following  classes  of  common  compounds 
are  soluble 

Lower  members  of  Monohydric,  and  also 
Dl-  and  Trihydric  Phenols. 

Lower  members  of  Aliphatic  Alcohols,  Acids, 
Amines,  Amides,  Amino-Acids,  Aldehydes, 
Acetone. 

Gluco sides  are  fairly  soluble. 

Carbohydrates,  except  starch  and  cellulose. 
Salts  of  organic  acids  or  bases. 

Caustic  Potash  with 

Heating : 

Substance  dissolves  . . 

Acids,  Amides,  Phenols,  some  esters. 

Precipitate  forms 

This  may  be  hydroxide  from  metallic  salt 
(which  would  be  detected  in  Test  1). 

Organic  Base  from  Salts  (Morphine  dissolves 
in  excess  KOH). 

Odour  of  Ammonia  . . 

From  Ammonium  Salts,  Amides,  Ureides, 
Urea  compounds,  Chloralamide. 

Odour  of  Amine 

From  salts,  e.g..  Aniline  Hydrochlor.,  Acetanilide, 
Exalgin. 

Colouration — 

(i).  Deep  red 

Phenolphthalein. 

(ii.)  Yellow  cold  turn- 

Many  sugars. 

ing  red  on  warming. 

Fluorescence  . . 

«— — —  dsirjn.'svHtA'^uamgj'»ax3aajeMLtu«B!M«  ajis. 

Fluorescein,  Eosin. 

4.  Reaction  for  Alkaloids. 


The  solution  should  be  tested  for  alkaloids  by  means  of  the  usual 
reagents  such  as  Mayer’s  Solution,  Gold  Chloride  or  Picric  Acid. 
The  table  posted,  may  be  useful  in  the  identification  of  a  commons 
alkaloid. 

In  addition  to  the  synthetic  Cocaine  substitutes  the  following: 
bodies  react  in  some  cases  like  alkaloids  : — 

Bromethylformine,  Chinosol,  Phenazone,  Phenocoll,  Piperazine,!, 
Piperidine,  Pyridine,  Pyramidon,  Quinoline,  Thiosinamine,  and 
some  dyes  such  as  Acriflavine. 

The  purine  bases.  Caffeine,  Theobromine,  Theophyllin,  do  not 
respond  to  many  of  the  usual  tests. 

5.  Reaction  with  Fehling’s  Solution. 

It  should  be  determined  whether  the  substance  reduces  Fehling’s' 
before  and  after  hydrolysis  with  dilute  acid. 


Substances  readily  reducing 
Fehling’s  Solution  before 
hydrolysis. 

Monosaccharides  :  Glucose,  Laevulose,  Mannose, 
etc. 

Disaccharides :  Lactose,  Maltose,  etc.  Feh-  - 
ling’s  is  also  reduced  by  some  aldehydes, 
ey.,  Chloral,  and  polyhydric  phenols,  e.g., 
Resorcin,  Pyrogallic  Acid,  and  by  Chloro¬ 
form,  Chloralamide,  Creatinin,  Acid  Cam¬ 
phoric,  Cryogenin,  Stovaine,  Purine  Bases. 

Substances  readily  reducing 
Fehling’s  solution  only 
after  hydrolysis. 

Disaccharides  :  Sucrose. 

Glucosides :  Aesculin,  Salicin,  etc. 
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If  sufficient  data  for  identification  have  not  been  obtained  from 
ffie  above  tests  the  compound  should  be  examined  for  Nitrogen, 
Sulphur,  Halogens  and  Phosphorus.  Lassaigne’s  method  is  usually 
satisfactory,  and  consists  in  adding  about  0*1  Gm.  of  the  substance 
io  a  small  piece  of  clean  molten  sodium  in  a  test  tube,  and,  after 
thorough  heating,  the  mass  is  carefully  treated  with  water. 
Nitrogen. 

A  portion  of  the  above  solution  is  tested  for  cyanide  by  heating  with  Ferrous 
Sulphate,  making  acid  with  Hydrochloric  Acid  and  adding  one  drop  of  Ferric 
Chloride  Solution.  A  blue  solution  or  precipitate  of  Prussian  Blue  indicates 
;he  presence  of  Nitrogen  in  the  substance.  Cyanamide,  given  by  urea  and 
ierivatives,  should  also  be  tested  for  by  means  of  Silver  Nitrate,  the  silver 
jalt  being  soluble  in  Nitric  Acid  but  insoluble  in  Ammonia.  Sodium  Sulpho- 
jyanide  may  be  formed  if  the  substance  contains  Nitrogen  and  Sulphur. 
Sulphur. 

The  formation  of  a  deep  violet  colour  on  adding  a  small  crystal  of  Sodium 
fUtropru3side  to  some  of  the  solution  from  the  Sodium  ignition  indicates 
;he  presence  of  Sulphur.  The  solution  may  also  be  tested  for  sulphide  by 
means  of  Lead  Acetate. 

Halogens. 

These  are  identified  in  the  usual  way,  after  removal  of  Hydrocyanic  Acid  if 
necessary  by  boiling  some  of  the  above  solution  with  Nitric  Acid. 
Phosphorus. 

This  element  ean  be  detected  as  phosphate  after  ignition  of  the  substance 
with  Potasium  Carbonate  and  Potassium  Nitrate. 

It  is  now  possible  to  decide  to  which  of  the  following  groups  the 
unknown  compound  belongs  : — 

GROUP  I.  Organic  compounds  not  containing  Halogens, 
Nitrogen,  Sulphur  or  Phosphorus,  see  below. 
GROUP  II.  Compounds  containing  Halogens  (and  free  from 
Phosphorus,  Sulphur  or  Nitrogen),  page  200. 

GROUP  III.  Compounds  containing  Nitrogen  (and  free  from 
Halogens,  Sulphur  and  Phosphorus),  page  200. 

GROUP  IV.  Compounds  containing  Sulphur  (and  free  from 
Halogens,  Nitrogen  and  Phosphorus),  page  203. 

GROUP  V.  Compounds  containing  Nitrogen  and  Sulphur 
(and  free  from  Halogens  and  Phosphorus),  page  203. 
GROUP  VI.  Compounds  containing  Nitrogen  and  Halogens 
(and  free  from  Sulphur  and  Phosphorus),  page  203. 
GROUP  VII.  Compounds  containing  Halogens,  Nitrogen 
and  Sulphur.  (Phosphorus  absent),  page  203. 
GROUP  VIII .  Compounds  containing  Phosphorus,  page  203. 

The  distinguishing  tests  in  each  group,  which  should  be  carried 
out  in  the  order  given,  together  with  a  knowledge  of  the  physical 
properties  of  the  substance  should  enable  it  to  be  identified  with 
the  aid  of  the  special  tests  in  the  Corroborative  Chart.  When  the 
groups  contain  a  large  number  of  compounds  they  are  divided,  as 
far  as  possible,  according  to  their  chemical  type,  which  should 
enable  any  uncommon  medicinal  body,  not  mentioned  in  the  scheme, 
to  be  classified. 


GROUP  I.  Organic  Compounds  not  containing  HaS&genst 
Nitrogen,  Sulphur  or  Phosphorus. 

Tests  should  be  carried  out  in  the  order  given. 

1. — Acids. 

By  treatment  with  Sodium  Carbonate  or  by  an  approximate  titration 
i using  N/l  Caustic  Soda  solution  and  Phenolphthalein  it  should  be  determined 
(whether  the  substance  is  an  acid.  A  neutral  solution  of  the  Sodium  Salt 
■is  then  tested  with  Ferric  Chloride  and  Calcium  Chloride,  the  behaviour  of 
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Borne  common  acids  being  shown  in  the  following  table.  The  polyhydric 
Smnols  ^uch  as  Pyro^allic  Acid,  and  also  a  few  acids  containing  nitrogen, 
although  not  be  toning  to  this  group,  are  also  included  for  convenience. 


Tab/e  of  th&  Common  Acids. 


Reagent. 


Ferric  Chloride. 


Calcium  Chloride 
to  cold  solution. 


Calcium  Chloride 
on  boiling. 


Observations. 


Purple  Colouration. 

(i.)  Not  discharged  by 
Acetic  Acid. 


(ii.)  Discharged  by  Acetic 
Acid. 

Red  Colouration. 

(i.)  Discharged  by  HC1 
to  yellow  colour. 

(ii.)  Not  discharged  by 
HC1  but  by  HgCl2. 
(iii.)  Not  discharged  by 
HOI  or  HgCla. 

(iv.)  Blackened  by  excess 
of  KOH  solution. 
Coloured  Precipitate. 

(i.)  Buff  coloured.  The 
addition  of  HC1  gives 
white  crystalline  body, 
(ii.)  Reddish-brown  ppt. 

(a)  Giving  clear  solu¬ 
tion  ivith  HC1. 

(b)  White  crystals  with 
HC1. 

(iii.)  Blue  -  Black  giving 
brown  solution  with 
H2SO«. 

(iv.)  Prussian  Blue,  dis¬ 
charged  by  NaOH. 
(v.)  Brown  solution  giv¬ 
ing  Prussian  Blue  on 
adding  S02. 


Acids. 


Salicylic  acid.  Acetyl- 
Salicylic  acid  also  gives 
this  on  warming  with  the 
reagent. 

Carbolic  Acid. 


Formic  and  Acetic  Acids 
Sulphocyanic  Acid. 
Meeonic  Acid. 

Pyrogallic  Acid. 


Benzoic,  Hippuric  and 
Cinnamic  Acids. 


Succinic  and  Phthalic 
Acids. 

Uric  Acid. 


Gallic  and  Tannic  Acids. 


Ferrocyanic  Acid. 
Ferricyanic  Acid. 


(i.)  White  precipitate 
soluble  on  boiling, 
(ii.)  White  ppt.  soluble 
in  HC1  but  insoluble 
in  Acetic  Acid. 

(iii.)  Crystalline  powder 
soluble  in  HC1  and 
Acetic  Acid. 


(i.) 


(ii.) 


White  ppt.  on  add¬ 
ing  one  drop  ammonia 
solution,  and  soluble 
in  Acetic  Acid. 

White  ppt.  on  add¬ 
ing  equal  volume  of 
Alcohol.  Soluble  in 
Acetic  Acid. 

(iii.)  Greyish-white  ppt. 
Soluble  in  HC1  to  pink 
ish  solution. 


Malonic  Acid. 
Oxalic  Acid. 


Tartaric,  Fu marie  Acids. 


Citric  Acid. 


Malic  Acid. 


Tannic  and  Gallic  Acids- 


PhnUifJ  pC^y5ich  !7h°u!d  b.e  test?d  for  are  Agaric,  Cacodylic,  Camphor 

nrinur  Valerianic,  Oleic  and  Stearic  acids  have  a  chaiacteris 

oaour  or  appearance. 
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2.  Phenols  and  Lactones. 

The  presence  of  these  compounds  is  indicated  by  solubility  in  Caustic 
Soda  solution  but  not  in  Sodium  Carbonate. 

Phenols. — Phenol,  Thymol,  a-  and  p  Naphthol,  Dimo  (contains  also 
some  nitrogenous  matter). 

Lactones,  dissolving  slowly  in  hot  alkali  and  reprecipitated  by  acid : — 
Coumarin  (has  characteristic  odour  and  gives  yellow  solution  with  Caustic 
Alkali).  Santonin. 

3.  Aldehydes  and  Ketones. 

Aldehydes  reduce  ammoniacal  silver  nitrate  and  give  colour  with  Schiff’s 
reagent.  Ketones  and  Aldehydes  form  derivatives  with  Phenylhydrazine  and 
Semicarbazide,  the  melting  points  of  which  are  useful  for  identification,  and 
many  give  crystalline  compounds  with  Sodium  Bisulphite. 

The  following  should  be  tested  for  : — Acetaldehyde,  Formaldehyde,  Para*  * 
form,  Benzaldehyde,  Acetone,  Acetophenone. 

4.  Esters. 

These  compounds,  when  hydrolised  by  alkali,  yield  an  acid  and  an  alcohol 
or  phenol. 

(i.)  Esters  derived  from  alcohols  usually  have  a  pleasant  odour. 

Ethyl  Acetate,  Amyl  Valerianate,  Methyl  Salicylate,  Benzyl  Benzoate 
and  Succinate. 

(ii.)  Esters  derived  from  phenols  and  used  therapeutically  are  often  com¬ 
pounds  of  either  Salicylic  Acid  or  Guaiacol. 

Salacetol,  Salicyl  Salicylate,  Betol,  Salol,  Guaiacol  Benzoate,  Cinna- 
mate,  Carbonate,  Camphorate,  Salicylate,  Valerianate. 

5.  Hydrocarbons. 

These  are  insoluble  in  cold  Sulphuric  Acid,  aromatic  cpds.  have  characteristic 
odour,  and  must  be  identified  by  physical  properties. 

Benzol,  Petrol  Ether,  Toluol,  Xylene,  Paraffin. 

6.  Mercury  Compounds. 

The  substance  should  be  tested  for  Mercury  after  destroying  organic  matter 
with  cone.  Sulphuric  and  Nitric  Acids. 

Common  compounds  are  the  Benzoate,  Carbolate,  Succinimide,  Succinate, 
Lactate,  Oleate,  Salicylate ;  Mercurochrome,  Flumerin. 

7.  Compounds  Soluble  in  Water. — Caebohydeatks  (except 
starch  and  cellulose)  Aliphatic  Alcohols ,  Glucosides  (moderately  soluble). 
Polyhydric  Phenols. 

(i.)  Sugars  and  Glucosides. 

These  would  have  been  indicated  by  Preliminary  Test  5.  Glucosides 
likely  to  be  present  are  : — Aesculin,  Digitoxin  (not  very  sol.  in  water), 
Salicin,  Phloridzin,  Strophanthin. 

(ii.)  Common  Alcohols. 

Methyl,  Ethyl,  Propyl  and  Isopropyl,  Amylene  Hydrate  (camphora- 
ceous  odour.) 

’iii.)  Polyhydric  Phenols. 

Resorcin,  Pyrogallol. 
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8.  Substances  having  Characteristic  Physical  Properties. 

The  following  members  of  this  group  can  be  recognised  by  properties  such 
as  odour  and  appearance. 


Liquids. 

Solids. 

Substance. 

Distinguishing 

PROPERTY. 

Substance. 

Distinguishing 

Property. 

Apiol 

Green  liquid. 

Aloes,  A’oin 

Yellowish-brown  with 

(may  how- 

Peculiar  odour. 

characteristic  odour. 

ever  be 
crystalline) 

Amyl 

Characteristic  odour. 

Coumarin 

Fragrant  odour.  Sub- 

Alcohol 

Capsicin 

Reddish-brown  oily 

Podophyllin 

limes  at  100°  C. 
Characteristic  odour. 

Euresol 

mass. 

Oily  substance  with 

Acetophenone 

Odour  resembling  al- 

Santalol 

slight  Acetic  Acid 
odour. 

Characteristic  odour. 

Eurobin 

monds  and  jasmine. 

Brownish  pdr.  with 

Lenirobin 

Terpin 

slight  acetic  odour. 
White  pdr.  with  slight  1 
acetic  odour. 

Slightly  aromatic  odour.  8 

— 

_  -  - 

Hydrate. 

Sublimes  at  100°  C. 

-pi^+es^  sP^lIy  for  the  neutral  compounds  Podophyllotoxin,  Cantharidin 
Elaterin.  Also  for  Anthrarobin. 


Halogens. 


(Nitroge: 


GROLPIi .  —  Compounds  containing 

buiphur  and  Phosphorus  being  absent). 

CHLoLNE11CrMp8OT?fDS.COmm0nly  SUbstanCe* 

Amylene  OhS]6’  TvS0v?0irm’  £hlorai  Hydrate,  Butyl  Chloral,  Chloretom 
mouwl  C0MPpu^>asPhthalene  Tetracblor-’  Carb°*  Tetrachlor. 

Monobro mide ™r  H  bYn ^  \  Hydrate,  Brometone,  Bromoform,  Camphc 
Iodine  Compounds  phe  ol  and  Blsmuth  Salt,  Phenyl-Sedasprin,  Sedasprir 

Ethyl  Iodide,  Thymol  Iodide,  lohydrin  (oily). 

4<l^.1r-e<i-01^Tj?ucb,as  fodinol,  Lipiodol. 

Aspnodin,  Phenyl- As priodin. 

GR  ancf  PtaTto™ ' ^S"Z^ta'nlna  Nitr°aen  (Halogens,  Sulphu 

1.  The  Alkaloids. 

AS!MrB±^(711  synthetic  cocain, 

according  to  t™rBbehaviS?Swith  'certain’8*”1068*  8eneral  1136  are  arranges 
in  the  older  naied it  i,  nnS w. c? reagents,  and  by  testing  with  thesi 

unknown  alkaloid  occurs,  w  h  e  n  ?t.  *  ?pldP  “  which  8™'P  ar 

special  reactions.  en  13  i(lentihed  by  physical  properties  anc 

if  less  soluble!"  ancTa  few^rons  o/thpl^011  the  alkaloi<ial  salt,  or  saturated 
tate  only  being  noted  Be? Jre  add^^  •Me  ^Sed’  an  immediate  precipi- 
Chloride  5%,  Potassium  CluoSate^/  A  ®tas.31am fcrrocyanide  5%,  Platinum 
acidified  with  dilute  Hydrochloric  ArSt  °rr^iCuiC  4cid’  the  solution  is  slightly 
Permanganate  are  Idd^toe  neutaal  Sa”  Acid  aDd  Potassium 

resalt?mmtTOt  be“nte7pretedte?rWdime-iS  ‘“tended  ™ly  as  a  guide  and 

included,  and  also  anomalous  results  ?n1"MS!Si?COmmor'  alkaloids  are  nol 
lo.ds  or  with  any  deTUttoniiSSthe^Sutef"  WHh  imp,,re  aIia 
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Reagent 

Alkaloids  which  give 
a  distinct  precipitate 
with  the  reagent. 

..... 

Other  Alkaloids 
which  give  a  dis¬ 
tinct  ppt.,  but  which 
would  be  detected 
in  previous  groups. 

I.  Potassium  Ferro¬ 
cyanide  in  slightly 
acid  solution. 

Apomorphine  Emetine 
Berberine  Papaverine 

Cinchonidine  Quinidine 
Cinchonine  Strychnine 
(Yohimbine  if  impure). 

II.  Perchloric  Acid 
to  neutral  solution. 

(i)  Immediately  reducing  KMnO  4 
Aconitine 

Hydrastine 

Veratrine 

(ii)  Not  reducing  KMnO  4  immed. 

Cocaine  Ergotinine 

Holocain 

Berberine. 

Emetine. 

Papaverine. 

Strychnine. 

III.  Platinic  Chloride 
in  slightly  acid 
solution. 

Diacetylmorphine 

Nicotine 

Quinine 

Apomorphine. 

Berberine. 

Cinchonidine. 

Cinchonine. 

Emetine. 

Hydrastine. 

Holocain. 

Papaverine. 

Quinidine. 

Strychnine. 

IV.  Potassium  Chro¬ 
mate  in  slightly  acid 
solution. 

*  Yohimbine 

All  the  alkaloids  pre¬ 
viously  mentioned 
give  ppt.  except  | 

Aconitine,  Er-  jj 

gotinine  and  Nico- 
tine. 

V.  Picric  Acid  in 
slightly  acid  solu¬ 
tion. 

(i)  Immed.  reducing  KMnO* 

Codeine  Morphine 

Ethylmor- 

phine  Narcein 
Gelsemine  Eserine 

(ii) Not  immed.  reducing  KMnO  4 

Alypin  Hyoscya- 

Atropine  mine 

Benzamine  Novocain 

Homatropine  Sparteine 

Hyoscine  Stovaine 

All  the  alkaloids  pre¬ 
viously  mentioned 
give  a  ppt.  with  | 
this  reagent. 

VI.  Mayer’s  and  Gold 
Chloride. 

Conine 

Pilocarpine 

All  the  Alkaloids  in 
this  table  give  ppt. 

•Yohimbine,  if  impure,  may  precipitate  in  the  Potassium  Ferrocyanide 
roup. 
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Colour  Reactions  with  Frohde’s  Reagent.  ....... 

A  few  drops  of  the  reagent  are  added  to  a  little  of  the  dry  alkaloid  m  a  white 
dish  the  colour  being  observed  after  a  few  minutes.  Colourations,  being 
due  to  reduction  of  the  reagent,  are  also  given  by  some  non-alkaloidal  sub¬ 
stances,  c.£7.,  Salicin,  Phloridzin,  Colocynthin. 

The  following  alkaloids  give  a  distinct  colour : — 

Apomorphine  (bluish-green)  Morphine  (deep  red). 

Bevberine  (dark  greenish-brown)  Narceine  (reddish-green). 

Codeine  (bluish-green).  Nicotine  (red). 

Diacetylmorphine  (red).  Papaverine  (bluish-green). 

Emetine  (green).  Quinidine  (pale  green). 

Ethylmorphine  (yellow,  turning  Quinine  (pale  green), 

green).  Veratrin  (red). 

Hydrastin  (green).  Yohimbine  (violet).  .  . 

The  following  also  behave  in  some  respects  like  alkaloids : — Pyridine, 
Quinoline,  Phenazone,  Piperazine,  Piperidine,  Phenocoll,  Pyramiclon. 

Microscopically — Ferro-  and  ferricyanides  used  to  differentiate  numerous 
alkaloids. — W.  M.  Gumming  and  D.  G.  Brown,  P.J.  ii./25, 141. 


2.  — Purine  Bases. 

These  are  weak  bases  reacting  with  only  a  few  alkaloidal  reagents,  and  are 
characterised  by  giving  the  murexide  test,  see  Caffeine,  p.  215. 

Caffeine,  Theophylline,  Theobromine  and  also  their  compounds  with  sodium 
salts  such  as  Theobromine  Sodium  Salicylate.  Uric  Acid. 

3.  — Urea  Compounds  and  Ureides. 

Ureides  a<re  hydrolised  by  strong  Caustic  Potash,  slowly  in  some  cases, 
into  the  potassium  salt  of  the  acid  and  urea,  the  latter  compound  undergoing 
further  decomposition  giving  Potassium  Carbonate  and  evolving  Ammonia. 
(N.B.  Amides,  e.g..  Acetamide  and  Chloralamide,  also  yield  Ammonia  on  i 
heating  with  alkali  solution,  but  without  formation  of  carbonate.)  Note : 
also  precipitation  with  Millon’s  reagent,  v.  Malourea,  p.  227.) 

Test  for  Urea  and  Urethane  (both  readily  soluble  in  water)  and  the  ureides  s 
Alloxan,.  Allantoin,  Dial,  Luminal,  Medinal,  Proponal,  Soneryl,  Veronal,  etc. , 


4. — Amines. 


Test  for  primary  amines  by  the  carbylamine  reaction.  Warm  the  substance ; 
with  alkali  and  a  little  chloroform,  and  noting  any  isocyanide  odour. 

This  reaction  is  not  given  by  primary  amines  capable  of  forming  non-volatile 
salts,  e.g.,  Aminophenols,  Aminocarboxylic  Acids,  Aminosulphonic  Acids. 

If  however,  after  heating,  a  sample  is  withdrawn  on  a  glass  rod  and  held  in  3 
the  current  of  air  breathed  out  from  the  nose,  the  carbon  dioxide  combines  s 
with  the  alkali  and  liberates  the  volatile  carbylamine  derivative,  the  odour: 
of  which  soon  becomes  noticeable— J.C.S., A.  ii,/’ 24,430. 

(i)  Aliphatic  Primary  Amines. 

.After  solution  of  the  substance  in  excess  HC1.  and  treatment  with  Sodium 
Nitrite  these  compounds  yield  an  alcohol  on  heating,  but  they  are  rarely  met 
with  except  as  the  amino  acids.  Asparagine,  for  example,  is  converted  to 
Malic  Acid  by  nitrous  acid. 

(ii)  Aromatic  Primary  Amines. 

These  bodies  form  a  diazonium  compound  with  Sodium  Nitrite  and  acid,. I 
which  usually  couples  with  an  alkaline  solution  of  /8  Naphthol  forming  dyes,-, 
and  also  gives  a  phenol  on  heating.  Examine  for  Aniline,  Arsamin,  Ames- 
thesine,  Phenocoll. 

The  following  give  reactions  for  a  primary  amine  after  hydrolysis 
..  Acetamhde,  Acetyl-p-amido-salol,  Phenalgin,  Phenacetin. 

(m)  Secondary  Amines. 


Tre^V^h  n^,rous  aci(l  forms  a  nitroso  compound  which  can  be  iden¬ 
tified  by  Liebermann  s  reaction. 

r!AxalfiT?,  £fiYe3  the  secondary  amine,  methylaniline,  after  hydrolysis. 

The  following  compounds  give  colours  with  nitrous  acid : 


Phenazone 

Pyramidon 


green  colour, 
violet  colour. 


Adrenalin  red  colour. 

Methylamino- 

Oxybenzoate  yellow  colour. 

5.— Inorganic  Matter  Present. 

ProSatenkCfiST^vprre  S°3e  of  SUver>  Argyrol,  Albargin,  Silvei 
Of 'tvSTmSi’in  The  presence  of  inorganic  matter  in  compound! 

CcS^CySe  and  „xy^a“dUy  ’  'err°'  01 
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6. — A  mmO”/!cMs. 

These  are  neutral  compounds  usually  soluble  in  water  and  insoluble  in 
alcohol  and  ether. 

Common  substances  are  : — 

Acid  Hippuric. 

Hydrolised  by  HC1  to  Benzoic  Acid  and  Glycocoll. 

Asparagine. 

Gives  Malic  Acid  on  treatment  with  HN02. 

Glycocoll. 

Gives  deep  blue  colour  with  CuS04  due  to  copper  glycocoll.  FeCl3  gives 
intense  red  colour  discharged  by  acids. 

Anthranilic  Acid. 

Heated  with  Calcium  Oxide  yields  aniline.  Treatment  with  Nitrous  Acid 
and  warming  gives  salicylic  acid. 

Betaine. 

Usually  occurs  as  the  hydrochloride  which  give3  a  very  acid  solution  in  water. 
Fusion  with  KOH  gives  Trimethylamine. 

Forms  a  periodide  on  adding  a  solution  of  Iodine. 

7o — Esters  o?  Nitrous  and  Nitric  Acids. 

Amyl  and  Ethyl  Nitrites  have  characteristic  effect  on  inhaling.  (See  Yoi.  I, 
p,  165). 

Nitroglycerin,  Mannitol  and  Erythrol  Nitrates  are  readily  hydrolised  giving 
a  nitrate.  Being  very  explosive  they  usually  occur  only  in  solution  or  massed 
with  an  inert  substance. 

8.  — Nitro-compounds. 

Reduction  in  acid  solution  gives  primary  amines  which  can  be  identified  as 
described  above.  Usually  poisonous  and  not  used  medicinally. 

Nitrobenzene  (“  Oil  of  Mirbane  ”)  is  used  as  a  cheap  perfume. 

9.  Other  compounds.  Test  for  Hexamine  and  compounds,  Pheno- 
quin,  Cryogenin. 

GROUP  IV .  Compounds  containing  Sulphur  (Halogens,  Nitrogen 
and  Phosphorus  being  absent). 

Sulphocarbolates  of  Zinc  and  Sodium,  Sulphoricinates,  Sulphonal,  Thiore- 
sorcin. 

GROUP  V.  Compounds  containing  Nitrogen  and  Sulphur 

(and  free  from  Halogens  and  Phosphorus). 

A  solution  of  the  substance  should  be  tested  for  sulphate  and  if  present  the 
organic  base,  which  is  probably  alkaloidal,  should  be  examined  as  described 
in  Group  III,  p.  200. 

Other  substances  are: — Albumin  Tannate,  Argyrol,  Chinosol,  Glycogen, 
Indigo-Carmine,  Proflavine,  Saccharin,  Bile  acids  and  salts.  Thiosinamine, 
Novarsenobenzol. 

GROUP  VI.  Compounds  containing  Nitrogen  and  Halogens 

(and  free  from  Sulphur  and  Phosphorus.) 

A  solution  should  be  tested  for  ionised  halogen,  by  means  of  Silver  Nitrate, 
which  indicates  the  presence  of  a  salt  of  an  organic  base.  The  latter  if 
alkaloidal  is  described  in  Group  III,  p.  200. 

Chlorine  Compounds. 

Acriflavine,  Arsenobenzol,  Betaine  Hydrochloride  (v.  above)  Chloralamide, 
Chloramine  T,  Dichloramine  T,  Fuchsin,  Malachite  Green. 

Cocaine  Substitutes,  e.g.  Alypin,  Novocain,  Stovaine,  etc.,  are  mentioned 
in  Group  III,  p.  200. 

Bromine  Compounds. 

Adalin,  Bromethylformine,  Bromo-valerianyl-urea,  Dibromo-tannin- 
gelatin. 

Iodine  Compounds. 

Tetraiodopyrrol. 

GROUP  VII.  Compounds  containing  Halogens ,  Nitrogen 
and  Sulphur  (Phosphorus  absent). 

Methylene  Blue,  Thiosinamine  Ethyl  Iodide. 

GROUP  VIII.  Compounds  containing  Phosphorus. 

Acid  Glycerophosphoric  and  Salts. 

Nuclein,  Nucleinic  Acid,  Lecithin. 
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CORROBORATIVE  TESTS. 

The  following  chart  gives  the  physical  constants  and  characteristic 
reactions  of  many  medicinal  compounds.  It  will  be  found  useful 
in  confirming  results  obtained  by  the  preceding  method  of  analysis. 
The  tests  with  the  alkaloidal  reagents  were  carried  out  in  the  author’s 
laboratory,  and  the  data  obtained  are  of  special  interest  in  dealing 
with  the  Purine  Bases,  which  in  general  do  not  precipitate,  or 
with  non-alkaloidal  substances,  for  example  Flienazone,  which 
behave  like  alkaloids. 


Minim  um  quan  tities  capable  of  detection . 

In  revising  the  table  for  this  edition,  attention  has  been  paid  to 
the  difficulties  in  respect  of  minute  quantities  of  the  compounds,  and 
in  many  instances  the  smallest  amount  that  can  be  recognised  is 
indicated.  These  are,  of  course,  the  results  of  our  actual  trials  and 
investigations. 

The  Melting  Points,  Solubilities,  etc.,  are  repeated  from  the  body 
of  the  book.  In  other  cases  solubilities  have  been  determined  by 
customary  methods. 

In  trying  the  effect  of  heat  about  01  Gm.  in  a  3  by  £  inch  test- 
tube  should  be  used.  For  the  Bromine  Water  Test,  Mayer’s  Test, 
Gold  Chloride  Test,  Picric  Acid  Test  and  DragendorfE’s  Test,  the 
1  in  25  solution  of  the  substance  is  used,  or,  if  not  soluble  to  that 
extent,  a  saturated  solution  is  employed. 

For  formulae  for  preparation  of  Mayer’s,  and  DragendorfE’s 
Solutions,  vide  pp.  83  and  49. 

Gold  Chloride  Solution  is  used  1  in  20. 

Other  Alkaloidal  Reagents  are  the  following  : — 

Ammonium  Sulpho-molybdate.  —  Froehde’s  Reagent.  —  Am¬ 
monium  Molybdate  1  Gm.  in  Concentrated  Sulphuric  Acid  100  Cc. 

Erdmann’s  Reagent.— Mix  6  drops  of  Nitric  Acid  (Sp.  Gr.  1*25) 
with  water  100  Cc.,  add  10  drops  of  this  to  20  Cc.  of  Concentrated 
Sulphuric  Acid. 


IVjandelin’s  Reagent.— Sulpho-Vanadic  Acid.— A  1%  solutior 
of  bocnum  Vanadate  in  Concentrated  Sulphuric  Acid 
Mercuric  Chloride  Solution.— 1  in  20. 

Platinic  Chloride.— 1  in  20. 

Phospho-l  ungstic  Acid.— Dissolve  Sodium  Tungstate  10( 
and  Sodium  Phosphate  70  in  Water  500,  and  acidify  with  Nitric  Acid 
Phospho-Molybdic  Acid.  —  Sonnenscfiein’s  Reagent.  —  Con 
n»rpH°fh  80lU?T,°f  Sodium  Fhosphomoly bdate  in  Nitric  Acid,  pre 

\warm  solution  (50  to  60°  C.)  of  Sodiun 
Molvhrln+P  cm  J  UnCmfCld’  &nd  adding  an  excess  of  Ammoniun 
witlf  bw«tP  S0lU  ;°fh  f  he.  rll0W  precipitate  is  separated,  washec 

soh!ti^  nf%rtlldU  ared1  With  NltriC  Acid  and  dissolved  in  a  hoi 
Th ,  «  of  Sodium  Carbonate  (usmg  as  little  as  possible). 

ti/all  Am^n11*13  evaP?rated  to  dryness  and  ignited  at  low  red  heal 

Nitric  Acid  nnTfl11  • &  • 3  ^  the  residue  moistened  witl 

molvbd^^  3  tTm  ^ni,ted- ,  The  Product>  consisting  of  Phospho 
molybdate  of  Sodium,  is  dissolved  in  ten  times  its  weight  of  water 
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and  Nitric  Acid  (Sp.  Gr.  1*42)  added  until  the  precipitate  at  first 
produced  disappears. 

Tannic  Acid- — A  Solution  of  Tannic  Acid  1  in  Water  8, 
and  Alcohol  1,  freshly  prepared. 

Wagner’s  Reagent. — Iodine  in  Potassium  Iodide.  Iodine  5, 
Potassium  Iodide  10,  Water  100. 

(Note. — It  is  important  in  testing  with  this  Reagent,  e.g.,  in' 
assaying  drugs  to  determine  whether  sufficiently  extracted,  to  note 
that  water  saturated  with  Ether  and  then  acidulated  gives  a  precipi¬ 
tate  of  Iodine  on  adding  this  reagent.  If  a  precipitate  be  obtained 
in  this  way  confirm  by  adding  water.  If  it  is  due  to  Iodine  caused 
by  the  Ether  it  will  dissolve  again. — Am.  Jl.  Ph.,  April  ’09,177.) 

To  save  space  we  have  found  it  best  to  use  Formula  in  the  chart 
in  place  of  long  chemical  names,  e.g.,  HC1,  NaOH. 

Contractions  used  in  the  Chart  are  as  follows  : — 


a. 

=  after 

mod. 

=  moderate. 

ac. 

=mcid. 

ne. 

=  neutral. 

ale. 

= alcoholic 

o. 

=  odour. 

alk. 

—  alkaline. 

or. 

=  orange. 

arom. 

=  aromatic. 

pp. 

=  precipitate. 

b. 

= before. 

pt. 

= partially. 

bl. 

= black. 

quick. 

=  quickly. 

bn. 

=  burns. 

react. 

=reactions. 

br. 

=  brown. 

res. 

= residue. 

e. 

=with. 

rediss. 

=  redissolves. 

ch. 

-  chars. 

sat. 

= saturated. 

col. 

= color. 

si. 

= slight,  slightly. 

dec’m. 

=  decomposes 

s. 

=  sine  (without). 

dk. 

=  dark. 

sns. 

=  softens. 

dist. 

=  distillate. 

sol. 

= solution. 

Drag. 

=  DragendorfE; 

str. 

=  strongly. 

eff. 

=  effervescent. 

sub. 

= sublime  or  sublimate 

gr. 

= green. 

V. 

=  very. 

inf. 

—  inflammable. 

vp. 

=  vapor. 

insol. 

= insoluble. 

vi. 

=  violet. 

m. 

=  melt(s). 

wh. 

=  white. 

misc. 

=  miscible. 

yell. 

;  yellow. 

The  Abbreviations  of  Authors’  Names  are  in  general  those  used 
in  the  body  of  the  “  Extra  Pharmacopoeia.” 

Microchemical  identification  of  some  vegetable  drugs. — Y.B.P.,  ’24,274. 
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SOL. 

Sol. 

ACID 

NO. 

Substance. 

HEAT. 

MPT. 

aq. 

Alc. 

May- 

Gold 

Pro- 

BRAG. 

"0. 

(lin-  ) 

(lin  - ) 

ER’S. 

CHL. 

RIC. 

1 

Acetanilide ... 

M.  sub. 

113 

200 

4i 

Nil. 

Nil. 

Nil. 

Br. 

vap. 

bums. 

pp. 

2 

Acetone 

Evap.  c. 
inflam. 

- - 

Misc. 

Misc. 

Nil. 

Nil. 

Nil. 

Nil. 

vap. 

3 

Acetophenone 

Evaps., 

20 

Y.  si. 

Misc. 

Nil. 

Nil. 

Nil. 

Br. 

does  not 
cb. 

PP- 

4 

Acetyl-para- 

M.  turns 

180 

Y.sl. 

SI. 

Nil. 

Nil. 

Nil. 

Nil. 

amido-Salol 

yell,  and 
ch.  vap. 

—185 

5 

Acid  Aceto- 

M.c.  Acetic 

135 

400 

1  in  5 

Nil. 

Nil. 

Nil. 

Nil. 

Salicyl 

odor. 

6 

„  Agaric  ... 

ch.  vap. 
M.  c.  efl. 

ch.  br. 
dist.  and 

137 

Insol. 

Y.sl. 

Nil. 

Nil. 

Nil. 

Nil. 

„  Benzoic  . 

inf.  vp. 

7 

M.  Sub., 
Brns.  c. 
irrit.  o. 

121-5 

450 

3 

Nil. 

Nil. 

Nil. 

“ 

8 

9 

„  Caccdylic 

,,  Cam¬ 
phoric 

M.  ch. 
Garlic  vap. 
As.  flame. 

200 

i 

4 

Nil. 

Nil. 

Nil. 

Nil. 

M.  sub.  c. 
inf.  vp. 

186 

About 
200  or 

About 

n 

Nil. 

Nil. 

Nil. 

Nil. 

10 

»  Carbolic 

(CRYST.) 

M.  and 
evaps.  c. 
inf.  vp. 

39 

more. 

12 

0-16 

Nil. 

BI.pp. 

comes 

v.slow. 

Nil. 

Nil. 

11 

,,  Cholalic 

(Col alin) 

Part.  m. 
o.  o.  Ch.  c. 

Nil. 

SI. 

Abt.l. 

Nil. 

Nil. 

Nil. 

V.  si. 

alk.  inf. 

red- 

12 

„  Cinnamic 

vp. 

M.  wh. 
sub.  &  inf. 

130 

SI. 

101 

Nil. 

Nil. 

Nil. 

br. 

Nil. 

vp. 
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NO. 

BROM. 

AQ, 

1 

1 

H  a, 

£  » 

2 

Nil. 

3 

SI.  pp. 
rediss. 

4 

Nil. 

5 

No  pp. 

6 

Nil. 

7 

Nil. 

8 

Nil. 

9 

Nil. 

10 

Wh.  pp. 
rediss . 
at  first. 

11 

V.  si. 

pp. 

12 

Nil. 

Special  Tests. 


Ilydrolised  by  HCI  cr  KOH  soln.  to  Aniline  and  Acetic  Acid.  0T 
Gm.  boiled  with  HOI  2  Cc.,  then  mixed  with  3  Oc.  of  Phenol  Solu¬ 
tion  (1  in  20)  and  5  Cc.  of  sat.  Chlorinated  Lime  Sol.,  turn*  br.- 
red  changing  to  blue  on  adding  NH3  (Indophenol  Test  U.S.P.). 
Heated  with  Boric  Acid  over  a  naked  flame,  gives  yell,  residue 
sweet  o.  Phenacetin  gives  yell. — Phenazone  a  pink  and  o.  of 
Naphthalene. 

Aniline  o.  by  boiling  3  minutes  with  1  Cc.  HCI  and  making  Aik.  c  . 
NaOE  from  0-001  Gm.in  5  Cc.  Water. 

Oxidation  c.  K2Cr207  &  H2S04  gives  Acetic  and  Pormic  Acids. 
Combines  c.  Chloroform  in  presence  of  Caustic  Alkali  to  form 
Acetone-Chloroform  :  colourless  crystals,  M.Pt.  96°  C.  insol.  in 
w-ater.  In  aq.  sol.  can  be  thrown  out  by  salts,  e.g.,  Calcium 
Chloride.  Iodoform  Test,  v.  Urine  Examn. 

0-00025  Gm.  in  5  Cc.  wtr.  said.  c.  Am.  Chlor.  and  1-2  drops  5% 
Na  Nitroprusside  and  made  Aik.  c.  N II z — purple  in  £  hour. 

0-01  Gm.  in  5  Cc.  wtr.  With  Hydro xvlamin  HCI  forms  Acetoxime 
CsHsC(N.OH).CH8  (white  pp.)  M.Pt.  59°  C.  This  by  boiling  c. 
Dil.  H2S04  in  Glacial  Acetic  Acid  is  converted  into  Acetanilide 
(Beckmann’s  reaction),  and  then  Aniline  (Odor)  and  Acetic  Acid. 

Yields  Salicylic  Acid  on  hydrolysis  c.  NaOH.  Is  not  hydrolised 
by  HCI.  Does  not  give  Isonitrile  Test,  but  on  adding  the  Chloro¬ 
form  it  gives  a  br.-red.  When  hydrolising  with  dilute  NaOH  it 
turns  blue, changing  to  reddish- violet  on  boiling,  the  blue  reappear¬ 
ing  on  cooling  is  changed  to  red  with  HOI. 

0-0001  G m.  in  5  Cc.  wtr.  boiled  2  mins.c.  IICl  a  Jew  drops.  Neutra¬ 
lised  c.  NaOH  and  one  drop  Fe2Clt — purple. 

Turns  gelatinous  and  soapy  on  boiling  c.  wtr.  0-00001  Gm.  in 5  Cc. 
wtr.  withlh  Cc.  H  2SO  ^cooled  and  a  few  drops  Syrup  added,  Furple 
via  few  minutes. 

0-001  Gm.  in  0*5  Cc.  wtr.  light  buff  pp.  c.  1  drop  Fe2Clt  T.  S.  (5  %)• 
Further  0-001  Gm.  warmed  si.  c.  3  drops  25%  Formic  Acid  and 
the  soln.  neutralised  c.  Lime  Water  and  evaptd.  to  dryness.  Residue 
well  heated  in  sm.  tube  gives  odor  Benzaldehyde.  Lime  Water 
does  not  pp.  an  A  q.  Soln.  either  hot  or  cold.  Lead  Acet.  does  not 
either ,  but  itpps.  Benzoates. 

0-005  Gm.  in  wtr.  5  Cc.  c.  a  few  drops  Hypophosphorus  Acid.  Caco- 
dyle  odour  in  a  few  seconds. 

Gives  sublimate  of  anhydride,  M.Pt.  217°,  on  heating. 


To  0-001  Gm.  in  10  Cc.  of  water  add  1  drop  of  10%  Sod.  Nitrite  sol. 
and  pour  on  to  H2S04.  A  coloured  zone — red  above,  green 
below — appears  at  the  junction. 

Bleaching  Powder  to  aqueous  solution  gives  violet. 

Gives  blue  unstable  compounds  with  Iodine  resembling  Starch 
Iodide. — Watts,  q.v.  for  further  information. 

0-0001  Gm.  in  5  Cc.  Water  responds  as  Ac.  Agaric,  c.  Il2SOt  and 
Syrup. 

0-0025  Gm.  oxidised  c.  K2Mn208  to  Benzaldehyde.  Can  be  reduced 
by  Sodium  Amalgam  to  Hydrocinnamic  Acid  (/Lphenyl-propionic 
Acid).  Detected  in  presence  of  Benzoic  Acid  by  suspending  in 
5%  Uranium  Acetate  solution  and  exposing  to  sunlight, — in  a 
few  mins,  odour  of  Benzaldehyde  is  evolved,  and  brown  ppt. 
forms. — Allen. 
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!■  *• 

Sol. 

1  SOL. 

ACID 

NO. 

Substance.. 

H  T. 

M.PT 

A.Q. 

ALC. 

MAY- 

Gold 

PIC- 

Drag. 

°C. 

(lin — 

)(lin- 

ER’S. 

Chl. 

RIC. 

13 

Acid  Citric  ... 

M.  clear 

135 

0-6 

n 

Mi- 

Nil. 

Nil. 

Nil. 

ch.  inf.  vp 

-154 

nute 

* 

crys¬ 
tals  a. 

a 

while 

14 

„  Coumaric 

M.  ch.  c. 

200 

600 

12  (or 

Nil. 

Nil. 

Nil. 

Nil. 

inf.  vp. 

less). 

15 

„  Cresylic  . 

Evaps., 

_ 

70 

Misc. 

Nil. 

Bl. 

Nil. 

v.  si. 

16 

„  Gallic  ... 

vp. burns 

pp. 

comes 

slow. 

pp. 

Part  m. 

Nil. 

100(ap 

5 

Nil. 

Dirty 

Nil. 

Nil. 

&  ch.  Or. 
sub.  &  br. 

prox.) 

br.  pp, 

17 

„  Glycero- 

vp.  bns. 
Evaps. 

_ 

Misc. 

Misc. 

Nil. 

Nil. 

Nil. 

Nil. 

phosph. 

Res.  effs. 
&  ch.  vp. 

bns. 

18 

„  Hippuric 

M.  to 

187 

v.  si. 

30 

Nil. 

Nil. 

Nil. 

Nil. 

clear,  liq. 
ch.  c.  inf. 

&  alk.  vp. 

19 

„  Malic  ... 

M.c,  sub. 

Abt. 

1 

li 

Nil. 

Nil. 

Nil. 

Nil. 

20 

180 

„  Moconie  . 

Ch.  c.  wh. 
sub. &  vp. 

Nil. 

SI. 

48 

Nil. 

Nil. 

Nil. 

Nil. 

21 

„  Nucleinic 

Ch.  c.  o. 
of  burnt 

Nil. 

« 

Al¬ 

most 

Insol . 

Nil 

Nil. 

Nil. 

Nil. 

feathers. 

insol. 

22 

„  Oleic  ... 

Distils  c. 
si.  residue 

— 

Insol. 

55 

Nil. 

Nil. 

Nil. 

Nil. 

ch. 

23 

„  Oxalic  ... 

M.  &  sub. 

102 

9 

8 

Nil. 

Nil. 

Nil. 

Sl.pp. 

24 

25 

„  Pyrogallic 

„  Salicylic  . 

Sub.  c. 
decomp. 
Sub. vp. 
bns. 

132 

156 

2 

500 

1 

3 

Nil. 

Nil. 

Re¬ 

duces 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

26 

27 

»>  Sclerotic  . 

Stearic  • . 

Ch.alk. 
vp.  bns. 
Sub.  vp. 
bns. 

Nil. 

50—55 

Prac. 

all 

Insol 

Insol. 

18 

Nil. 

Nil. 

Sl.br. 

pp. 

Nil. 

Nil. 

Nil. 

Red 
br.  pp. 
Nil. 

28 

„  Succinic  . 

M.  &  vol. 

182 

20 

9 

Nil. 

Nil. 

Nil.  j 

Br.pp. 
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Brom. 

AQ. 


Nil. 


Yell. 

pp. 

Wh. 

PP. 

Nil. 


Nil. 


Nil. 


Nil. 

Deeds, 
first 
few 
drops 
of  test. 
Nil. 


Nil. 

Nil. 

Nil. 

Wh. 

PP. 

Br. 

pp. 

Nil. 

Nil. 


Special  tests. 


Denige’s  Test.  Add  a  solution  of  Mercuric  Sulphate  (HgO 
dissolved  in  H2S04)  and  H2S04  to  the  citrate  sol.  On  wanning, 
this  solution  decolorises  KMn04,  giving  white  pp.  Visible  with 
0*0001  Gm.  in  5  Cc.  wtr.  Tartaric  Acid  gives  none.  A  solution 
is  boiled  with  a  little  X2Cr20„  and,  after  cooling,  Acetic  Acid  and 
Na  Nitroprusside  added  and  then  NH,  to  form  a  layer.  Acetone 
from  the  Citric  Acid  gives  a  violet-red  col.  at  the  surface  of  con¬ 
tact. — J.C.S.,  A.  ii./25,246. 

Melted  with  EOH  gives  Salicylate  and  Acetate,  Aqueous  solutions 
of  Alkaline  Coumarates  are  fluorescent. 

0*0001  Gm.  in  5  Cc.  wtr.  turns  brownish  with  NaNO^+ECl,  changing 
to  reddish-brown  on  adding  a  few  drops  NaOH  soln. 


0*  000125  Gm.  in  5  Cc.  wtr.  on  adding  Lime  Water  gives  pink ;  0*  00025 
Gm.  gives  purple  ;  0*0005  Gm.  gives  blue  grey  pp. 

0*005  Gm.  in  5  Cc.  wtr.  turns  brown  with  NaNO%  alone. 

0*001  Gm.  in  5  Cc.  wtr.  boiled  3  mins.  c.  E Cl  gives  Phosphoric  Acid  and 
Glycerin .  Usually  occurs  as  a  20  %  aqueous  solution . 


Boil  0*01  Gm.  a  few  minutes  with  Caustic  Soda  1  Cc.  and  neutralise  c. 
ECl.  Ealf  this  soln.  gives  buff  pp.  c.  Fe2ClR  {Benzoate).  Acidify 
the  other.  Evap.  to  dryness,  extract  the  Gly cocoll.  c.  Acetic  Ether. 
This  dissolves  freshly  pptd.  Copper  Carbonate  c.  deep  blue  color. 
Copper  Benzoate  if  present  does  not  interfere  and  ifnec.  Benzoic  Acid 
can  be  removed  with  Ether  in  which  Gly  cocoll  is  insol. 

Treated  with  Potash  and  Bromine,  Bromoform  is  formed. 

An  aqueous  solution  with  Perric  Chloride  gives  a  red  colour  not 
discharged  by  Hydrochloric  Acid  or  Mercuric  Chloride  (distinc¬ 
tion  from  Thiocyanate). 


Schmidt  gives  some  information  on  the  various  Nucleinic  Acids 
(animal,  plant,  yeast,  etc.),  but  no  very  distinct  analytical  re¬ 
actions.  Nucleinic  Acids  boiled  with  H2S04  dilute  c.  decomp, 
products  yield  Phosphoric  Acid,  Carbohydrates  and  Xanthin  bases 
(Xanthin,  Guanin,  etc.).  (Our  tests  were  conducted  with  slightly 
brown  Nucleinic  Acid.) 

Characteristic  odour.  Solidifies  at  -f-  4°  C.  Pure  Oleic  Acid,  as  such, 
does  not  redden  Litmus,  but  does  in  Ale.  sol.  Nitrous  Acid 
converts  it  into  the  stereo-isomeric  Elaidic  Acid  in  crystalline 
leaflets.  M.Pt.45°C. 

A  neutral  Salt  soln.  gives  pp.  with  sol.  limesalt,  insol. in  Acetic  Acid, 
but  sol.  in  HC1.  K2Mn208  is  decolorised  in  hot  soln. 

In  presence  of  Caustic  Alkali  rapidly  darkens.  (Takes  up  Oxygen.) 

Violet  produced  by  0*0000025  Gm.  ini  Cc.  wtr.  c.  1  drop  Fe2  Cl6(5%)  is 
just  visible  ;  0*000005  Gm.  is  distinct.  Use  narrow  tube  on  white 
ground.  Green  Cu.  Salicylby adding  CuS04to  soln. not  distinct 
for  small qties.  0*00005  Gm.  c.  0.5  Gm.Ca  ( OE )2  htd.  red  in  sm. 
lube;  Phenol  odor . 

Precipitated  by  Tannic  Acid  and  Phosphomolybdic  Acid. — Schmidt. 

Acid  number  200 — 210. 

Porms  fluorescein  dyes  when  heated  with  Besorcin  and  Sulphuric 
Acid. 
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SOL. 

SOL. 

ACID 

No. 

Substance. 

HEAT. 

M.PT. 

aq. 

ALC. 

MAT- 

Gold 

PIC- 

Dracj. 

°c. 

(lin-) 

(lin—) 

ER’S. 

Chl. 

RIC. 

29 

Acid  Tannic 

Part  m.ch. 

Nil. 

11 

1 

Nil. 

Grnsh 

Nil. 

Nil. 

orange  sub. 
&  br.  inf. 

slowly 

bl.pp. 

vap. 

30 

,,  Tartaric... 

M. ch. yp. 

162- 

0-8 

2i 

Cystls 

Nil. 

Nil. 

Nil. 

bns. 

165 

aft.  a. 
while. 

31 

„  Valerianic 

Evap.  c. 
str.  o.  yp. 

— 

30 

All 

props. 

Nil. 

Nil. 

Nil. 

Nil. 

bns. 

32 

Aconitina  ... 

Ch.  c. 

19  0 

V.  si. 

40 

Wh. 

Yell. 

Yell. 

Br. 

acrid  yp. 

apprx. 

pp. 

pp. 

pp. 

pp. 

33 

Acriflavine ... 

Bl.  Red 

. 

5 

40 

Buff. 

Red 

Buff. 

Br. 

ac.  vap. 

pp. 

sol. 

fluor. 

Cryst. 

pp. 

pp. 

34 

Adalin 

Part  sub 

116 

SI.  sol. 

20 

Nil. 

Cryst. 

pp. 

ac.  yap. 

cold 

pp. 

pp. 

(Not 

more 

(No 

(Not 

c.  1  in 

sol. 

pp.  c. 

c.  1  in. 

1,000) 

hot. 

1  in. 
1,000) 

1,000) 

35 

Adrenalin  ... 

Red’sh  ch. 
alk. vap. 

— 

V.  si. 

y.  si. 

Nil. 

y.  col . 

Nil. 

Nil. 

36 

■ZEsculin 

M.  c.  si. 

_ 

si. 

si. 

Nil. 

blue 

Nil. 

Nil. 

eif.  ch.vel. 
dist.  yp. 

col. 

bns. 

37 

■ffithyl 

Bromid  ... 

Evap. 

— 

85 

Misc. 

Nil. 

Nil. 

Nil. 

Nil. 

38 

•®thyl 

Chlorid  ... 

Evap. 

— 

SI. 

Read¬ 

ily- 

Nil. 

Nil. 

Nil. 

Nil. 

39 

■ffithyl  Iodid  . 

Evap. 

— 

400 

Misc. 

Nil. 

Nil. 

Nil. 

Nil. 

40 

Abumin 
Tannas  ... 

Ch.  c.  o. 
of  burnt 
feathers 

— 

SI. 

SI. 

Nil. 

Dark 

dirty 

Nil. 

Nil. 

41 

Alcohol 

Methylic 

Br.  alk. 
vp.  brns. 

br.pp. 

Evap. 

— 

Misc. 

Misc. 

Nil. 

Nil. 

Nil. 

Nil. 

42 

Aldehyde  Abs 

Evaps. 

— 

Misc. 

Misc. 

Nil. 

Nil. 

Nil. 

Nil. 

43 

44 

Allantoin  ... 

Alloxan 

M.  ch. 
alk.  vap. 
M.  t,n 

De¬ 

comp. 

260 

SI. 

5000 

Nil. 

Nil. 

Nil. 

Nil. 

dark  red 

SI. 

Nil. 

SI. 

Nil. 

Nil. 

br.  liq.  ch. 

blue 

&  HCN.  o. 

col. 
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No. 

Brom. 

aq. 

29 

V.  s’ly 
stringy 

pp. 

30 

Nil. 

31 

Nil. 

32 

Yell. 

pp. 

S3 

Nil. 

34 

Nil. 

35 

Nil. 

36 

Dp.  rd. 
col.  to 
prplsh. 
opales¬ 
cence. 

37 

Nil. 

38 

Nil. 

39 

Nil. 

40 

Nil. 

Special  Tests. 


Gives pp.c.  Gelatin,  Pb(N03)2(c. 0-0001  Gm.),Bi(NOs)3,  (ditto), and 
Ammoniacal  Copper  solution.— (Distinctions  from  Gallic  Acid). 
0-0001  Gm.  gives  bl.  c.  Fe2Cl6.  Is  hydrolised  into  Gallic  Acid 
by  boiling  with  dilute  Sulphuric  Acid.  Gives  brown  with  NaNOa. 

To  a  neutral  soln.  add  AgNOs,  when  wThite  Silver  Tartrate  ispptd. 
On  just  dissolving  in  dilute  NH4OH  and  warming,  a  silver  mirror 
is  obtained  if  test-tube  is  clean. 

This  acid  has  a  characteristic,  unpleasant  odour.  Fused  CaCl2 
separates  the  acid  from  its  aqueous  solution. 

1  mgm.  warmed  with  4  drops  of  H2S04,  S.G.  1-75,  and  a  crystal  of 
Itesorcin  added, the  liquid  becomes  reddish- violet  in  about  20  mins . 
0-000001  Gm.  produces  tingling  and  numbing  on  the  tongue. 
0-0001  Gm.  c.  Acetic  Acid  redpp.  c.  K2Mn208. 

Dilute  solution  is  yellow,  strong  solutions  red  with  deep  green 
fluorescence  ;  gives  HOI  on  heating  with  H2S04,  as  distinct  from 
Proflavine. 

H,S04  gives  HBr  on  warming  (Br  c.  H2S04  and  Mn02).  Heating 
with  NaOH  and  acidifying  c.  H2S04,  Acetic  Acid  odour.  C02  is 
evolved.  Does  not  pp.  with  Millon’s  Beagent  after  acidifying. — 
See  Malourea.  Sat.  aq.  soln.  gives  yellow  colour  and  then  an 
orange  pp.  with  Nessler’s  Beagent.  Dial,  Malourea,  Medinal  and 
Proponal  do  not  react  except  after  fusing  with  KOII.  Bromural 
and  Luminal  solns.  give  slight  colour,  but  effect  with  Adalin  is 
distinctive. 

Several  of  these  tests  visible  c.  0-  0005  Gm. 

NaN02  alone  gives  red  colour.  For  Phosphoretted  Hydrogen  odour 
with  NaOPI,- — vide  Organotherapy.  Deduces  AgN03  solution. 

Yields  Glucose  and  iEsculetin  on  hydrolysis  and  then  reduces  Fell- 
ling’s.  Gives  blood  red  col.  when  treated  with  HN03  and  then 
excess  of  NH4OH.  Gives  blue  fluorescence  in  alt.  sol.  Treated 
with  H 2SO  4  and  then  sol .  of  NaO  Cl  gives  violet  col . — Allen,  W atts . 

Differs  from  the  poisonous  Ethylene  Bromide  by  Sp.  Gr.  and  boiling 
point. —  Vide  Yol.  I.,  p.  836. 

This  is  a  gas  at  ordinary  temperatures  and  pressures,  boiling  point 
12-5°  C. 

Iodine  liberated  on  shaking  with  water  containing  a  little  fuming 
Nitric  Acid.  Boiling  point  71 — 72°  C. 

N  it  rogen  con  tent  8  % . — Y  ideYol.I.,p.95,forestim  at  ing  it  s  cap  abil  i- 
ties  of  withstanding  Pepsin  and  Hydrochloric  Acid. 


41  Nil. 

42  Nil. 


43  Nil. 

44  Nil. 


Oxid.  c.  Chromic  Acid  yields  Formic  Acid.  Method  of  detection  in 
Ethyl  Alcohol,  see  Ethyl  alcohol  this  vol. 

Shaken  c.  cone.  Sodium  Bisulphite  soln.  gives  cryst.  addition-pro¬ 
duct  CH3CI1. OH. S03Na  decompd.  by  acid  or  alkali.  Combines 
c.  Phenyl-hydrazin  forming  Ethylidenphenylhydrazone.  Com¬ 
bines  c.  NH3  forming  additive  compd. 

Cone.  Furfurol  soln.  to  which  a  little  HC1  added  gives  violet  c.  Allan- 
toin  aq.  soln.  Mercuric  Nitrate  (not  Chloride)  a  pp.  as  c.  Urea. 

Aqueous  soln.  slowly  turns  red  when  applied  to  the  skin.  Solid 
NaOH  turns  ale.  soln.  blue,  which  is  decolorised  by  wtr. 


212 


THE  EXTRA  PHARMACOPOEIA 


f 

SOL. 

SOL. 

ACID 

NO. 

Substanch. 

HEAT. 

M.Pt 

aq. 

ALC. 

MAY- 

GOLD 

Pic- 

DRAG. 

9 

°0. 

(lin — 

)  (lin— 

ER’S. 

CHL. 

eic. 

45 

Aloes  Curacao 

Part  m. 

— 

Part. 

6  in- 

Ml. 

Bed 

Ml. 

Br. 

9 

br.  yell, 
vp.  bns. 
br.  dist. 

sol. 

com¬ 

plete. 

col. 

pp. 

46 

? f  Csp6  ••• 

Part  m. 

. . 

Part, 

2 

Ml. 

Br.pp 

Ml. 

Br.pp. 

br.  vp.bns. 

sol. 

47 

„  Soc. 

Part.  m. 

Part, 

8  in- 

Ml. 

Ml. 

Ml. 

Br.pp. 

br.  yell. 

sol. 

com- 

vp.  bns. 
br.  dist. 

plete. 

48 

Aloin 

M.  &  ch. 

145 

140 

20 

Ml. 

Bed 

Ml. 

pp. 

• 

vp.  bns. 

col. 

49 

Alypin 

M.c.  eff. 

169 

1 

4 

Wh. 

Buff. 

Tell. 

Bed- 

then  ch. 
Alk.vp.  bns 

pp. 

pp. 

pp. 

br.  pp. 

50 

Amylene 

Evaps. 

_ _ _ 

Misc. 

Misc. 

Ml. 

Ml. 

Ml. 

Ml. 

Chloral 

vp.  bns. 

c.  1. 

Sol.  1 : 1 

thr’wn 

out 

againc 

2,r’dis. 

Amylene 

in  3 

51 

Evaps. 

- - 

8 

Misc. 

Ml. 

Ml. 

Ml. 

Ml. 

Hydrate 

52 

AmyINitris... 

Evaps. 

- - 

SI. 

Misc. 

Br. 

Ml. 

Ml. 

Bl. 

si.  res.ch. 

col. 

PP. 

53 

Amyl  Val- 

Evaps. 

— 

v.  sl. 

Misc. 

Ml. 

Ml. 

Ml. 

Ml. 

erianas 

vp.  bns. 

54 

Ansesthesine 

M.  evap. 

89 

SI. 

8 

Ml. 

Br. 

Ml. 

Ml. 

vp.  bns. 

pp. 

55 

Aniline 

Evaps. 

— 

30 

Misc. 

Ml. 

Dark 

Ml. 

Br.pp. 

br.  pp. 

to 

dirty 

yell. 

56 

Anthrarobin 

Pr.  sub. 
wh.  res. 

— 

v.  sl. 

80 

Ml. 

P’rple 

col. 

Ml. 

Ml. 

57 

Antim.  Pot. 
Tart. 

Blackens, 

grey-wh. 

sub. 

— 

17 

insol. 

Ml. 

Ml. 

Ml. 

De¬ 

color- 

ises. 

58 

Antipyrin,  see 

PHENAZON 

— 

— 

— 

— 

— — 

.. 

_  . 

, 

59 

Apiol  (Green 
Liquid) 

Goes  br. 
br.  dist. 

— — 

Prac. 

insol. 

Part. 

Ml. 

Ml. 

Ml. 

Br. 

pp. 

CORROBORATIVE  TESTS. 
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Special  Tests. 


Curasao  Aloes  ruay  be  distinguished  by  the  Cupraloin  reaction,  not 
given  by  other  varieties.  To  10  Cc.  of  1  in  1,000  aq.  soln.  add 
1  Cc.5%  CuS04andl  Cc.sat.NaOlsoln.  andafew drops  of  Prussic 
Acid — a  deep  claret  col.  is  produced. 

Ammonia  changes  an  Ale.  soln.  of  Barbaloin  and  Socaloin  br.  red 
and  Nataloin  carmine  red. 

Reactions  given  by  all  Aloes. 

Treat  O’  5  G-m.  with  100  Cc.  hot  water,  cool  and  filter.  Heat  20  Cc. 
of  filtrate  on  w.b.  c.  smallpieces  of  Sod.  Peroxide.  Brown  turning 
cherry  red  produced  which  may  be  shaken  out  c.  Ether. 

Aloes  distinguished  from  Rhubarb,  Cascara,  etc.,  by  not  being  pptd. 
with  basic  Lead  Acetate. 

Aq.  sols,  of  Aloes  give  a  green  fluorescence  c.  Borax. 

Dissolves  in  NH,  and  caustic  alts.,  the  yellow  soln.  rapidly  turning 
red  c.  green  fluorescence.  Ferric  Chloride  to  Ale.  soln.  brown- 
green  colour.  * 

One  drop  of  CuSOt  sol.  added  to  0-00005  Gm.  in  5  Cc.  Aq.  gives  yell, 
col.  changed  to  red  by  0-5  Cc.  of  satd.NaCl and  to  violet  by  1  Cc.  90% 
Ale. 

Behaves  similarly  to  Cocaine,  q.v.  this  vol.  Can  be  distinguished 
by  fact  that  4%  solution  does  not  precipitate  with  Platinic  Chloride 
in  presence  of  HC1. 

This  is  an  oily  liquid  formed  by  adding  Chloral  to  Amylene  Hydrate. 


This  compound  has  a  pungent  taste,  and  odour  resembling  Camphor. 
Boiling  point  99 — 103°.  It  solidifies  to  crystals  on  cooling  to  a 
low  temperature. 

Characteristic  odour, — produces  flushing  of  face  on  inhalation,  for 
furthertinformation,  v.  Vol.I.,p.l52ef  seq.,  and  this  Vol.  antea. 

Yields  Amyl  Alcohol  and  Valeric  Acid  on  hydrolysis. 

Hydrolysis  gives  Ethyl  Alcohol  and  p-amino-benzoic  Acid. 
Gives  isonitrile  reaction,  cf.  Acetanilide. 

To  neut.  or  si.  alk.  aq.  sol.  add  Sodium  Hypochlorite  or  Chlorinated 
Line  sol.-purple  violet,  even  ini  in  26,000-changing  to  dirty  red. 
Avoid  excess  of  Reagent  (Runge).  When  this  change  has  occurred, 
add  Ammoniacal  Phenol  sol.,  return  of  blue  col.  (Jacquemin- 
Dragendor£E)eveninlin66,000.  Aq.  Chromic  Acid  sol.  according 
to  concentration  gives  green,  blue  or  almost  black  (Fritzsche). 

Easily  soluble  in  Caustic  Alkalis  and  Ammonia,  giving  yellowish 
solution  gradually  changing  to  green  or  blue  owing  to  formation 
of  Alizarin. 

0-00005  Gm.  in  5  Cc.  wtr.  made  acid  gives  orange  color  with  H2S. 
More  gives  pp.  soluble  in  Ammonium  Sulphide  and  KOH.  On 
“  Marshing,”  black  mirror  insol.  in  Ha  Hypochlor.  soln.  With 
Lime  Water  white  pp.  soluble,  when  freshly  precipitated,  in  Acetic 
Acid  and  Ammonium  Chloride. 


Apiol  occurs  as  a  greenliquid  with  peculiar  odour  and  taste  and  also 
as  white  crystals,  M.Pt.  30°,  with  parsley-like  odour.  Sol.  in 
HsS04c.bl.redcol. 

. liirf  r  ■  mn  ■  i  i,  n ■  ■■■».  -.uu.  ,i,  — .jilTiW  '»■  j»*  ■■  "  
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SOL. 

SOL. 

ACID 

NO. 

Substance. 

HEAT. 

M.PT. 

aq. 

ALC. 

MAY- 

Gold 

PIO- 

Drag. 

°C. 

(lin— ) 

(lin-) 

ER’S. 

Chl. 

RIC. 

60 

Apocodeine 

Smell  of 

Part. 

1 

1 

Dirty 

Dirty 

Yell. 

Br. 

EC1. 

burnt 

a  90 

buff. 

br. 

pp. 

pp. 

feathers. 

De¬ 

comp. 

pp. 

pp. 

over 

200 

61 

Apomorphine 

Oh.  c.  wh. 

— 

60 

51 

Wh. 

Br.rd. 

Yell. 

Br.pp. 

KC1. 

vap. 

pp. 

pp. 

pp. 

62 

Arbutin 

M.  c.  si.eff. 

166 

10 

13 

Nil. 

Gr.col. 

Nil. 

Nil. 

then  ch. 

c’m’ng 

br.  dist.  & 

slowly 

vp.  bns. 

to  br. 

63 

Argenti 

ch.  vp.bns. 

Nil. 

IS 

500 

Yell. 

pp. 

Light 

SI. 

Br.pp. 

64 

Lactas 

Oh.  br. 

pp. 

br.  pp. 

pp. 

to  wh. 

Argenti 

— 

Imper- 

Y.  si. 

Light- 

Nil. 

Yell. 

Br.pp. 

Proteinas 

dist.  alk. 

fectly. 

ens 

flocc. 

turn- 

vp.  bns. 

in  col . 

pp. 

ing  wh. 

65 

Argyrol 

Swells 

Nil. 

All 

Insol. 

Nil. 

Bl. 

Br. 

Br. 

66 

Arrhenal  ... 

up  & 

Ch. 

Ch.,bl.sub. 

Nil. 

prop. 

1 

350 

Nil. 

pp. 

Nil. 

pp. 

Nil. 

pp.  to 
or. 
Nil. 

garlic  o. 

67 

Arsamin 

Ch.  bl.  sub. 

— 

6 

125 

Nil. 

Br. 

Nil. 

Br. 

&  alk.  vp. 

col. 

pp. 

68 

Arsenobenzol 

Ch.  ac.vp. 
and  odor. 

— 

Read¬ 

ily. 

si. 

Yell. 

pp. 

Or’nge 

Yell. 

pp. 

Nil. 

69 

Asparagin  ... 

Red.  br., 
alk.  vp. 

— 

50 

Insol . 

Nil. 

Nil. 

Nil. 

Nil. 

Aspirin  see 

Ac.Aceto- 

- - 

— — 

Salic}' 1 

70 

Aspriodine  ... 

M.,  ch.  o. 
Iodo- 
Phenol 

154 

V. 

slight 

16| 

Nil. 

Nil. 

Nil. 

Nil. 

71 

Atropine 

Methyl 

M.  c.  si. 
eff.  ch. 

214 

1 

8 

Wh. 

Red. 

Red. 

Red. 

Brom. 

br.  dist. 

pp. 

yell. 

yell. 

br. 

72 

Atropine  and 
Salts 

irrit.  vap. 

pp. 

pp. 

pp. 

Base  m. 
and  sub. 

Base 

115 

Base 

300 

Base 

3, 

Sulph. 

3 

Wh. 

Buff. 

Yell. 

Red 

b.  ch.  salts 
m.  and  ch. 

Sulph. 

187 

Sulph. 

i 

pp. 

pp. 

pp. 

br. 

pp. 

No 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 
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Special  Tests. 


Occurs  usually  as  a  yellowish  or  greenish-grey  hygroscopic  powder. 
Apocodeine  gives  a  characteristic  blood-red  colour  with  Nitric  Acid. 


On  adding  Ammon.  Persulph.  and  Sod.  Bic.  to  aq.  soln.  and  shaking 
c.  CHCI3  the  latter  becomes  a  red  or  violet.  Detects  1  in  100,000. 
J.O.S.,  A.  ii./24,798.  Sol.  in  NaOH  rapidly  becomes  red  and 
gradually  bl.  Acquires  a  gr.  tint  exposed  to  light  and  air  and 
dissolves  in  Nitric  Acid  c.  purple  colour. 

Hydrolised  by  dilute  SulphuricAcid  into  Glucose  and  Hydroquinone. 
Diazo  Test — yellow  with  HC1  and  N aN O  2  turning  red  with  Sodium 
Hydrate. 


Residue  gives  reaction  for  Silver. 

Ammonium  Sulphide  turns  sol.  blackish  brown  without  pp.  To 
2  Oc.  of  soln.  (1  in  20)  add  1  drop  of  30%  Acetic  Acid,  white  pp., 
soluble  in  excess. 

Residue  on  incineration  gives  reactions  for  Silver.  (Contains  about 
8%).  Picric  Acid  precipitates. 

10  Cc.  of  1%  aq.soln.  c.  5  Cc.  NaOH  soln., becomes  violet  in  a  few 
minutes onadding2  Cc.2%  CuS04soln. 

Contains  about  30%  Silver,  which  can  be  detected  in  the  residue. 
Estimate  by  means  of  Ammonium  Thiocyanate,  after  destroying 
organic  matter  with  H2SO  4  and  HNO3. 

0*0005  Gm.  in  5  Cc.  wtr.  gives  a  white  pp.  with  Silver  Nitrate,  a  violet 
pp.  with  Cobalt  Nitrate  and  a  white  pp.  on  warming  with  Calcium 
Chloride  (distinction  from  Sodium  Cacodylate). 

0-001  Gm.  in  5  Cc.  wtr.  reduces  K2Mn2Os  and  Gold  Chloride.  Ferrous 
Sulphate  gives  an  olive-green  pp.,  and  Sodium  Hypobromite 
a  bluish-red  col.  Diazo  test  gives  positive  reaction. 

The  Arsenic  content  can  be  estimated  by  the  methods  given  under 
Arsenium,  q.v.  for  further  data. 

The  yellow  powder  is  very  unstable  in  air. 

In  alk.  soln.  is  lsevorotatory  ;  in  acid,  dextro.  Copper  Hydrate  is 
dissolved  on  boiling,  forming  blue  soln.,  depositing  on  cooling 
Asparagin-Copper(C4H7N202)2  Cu. 

Insoluble  in  Ether. 


Heat  c.  H2S04  gives  off  Iodine.  Heat  c.  NaOH,  acidify  and  add 
FeCl3 — violet  colour. 

Gives  Yitali’s  Reaction,  vide  Atropine,  and  Bromide  reactions  with 
Silver  Nitrate. 


1  Mgr.  warmed  with  2  Cc.  HgCl2  in  50%  Ale.  causes  deposition  of 
HgO(c.someHg20) — Gerrard.  Dilates thepupil  evenl  in  130,000. 
Responds  to  Vitali’s  Reaction. — Evapor.  a  trace  of  Atropine 
(ora  salt)  in  a  porcelain  dish  with  a  few  drops  of  fuming  HN03  a 
yell,  residue  is  produced  w7hich  on  moistening  with  Ale.  ELOH 
(1  in  10)  produces  a  violet  col.  Strychnine  does  the  same  on 
applying  4%  Potash,  but  the  col.  is  evanescent.  Veratrin  gives 
red  vi.  or  or.  red.  Atropine  Sulphate. — Gives  Atropine  Gold 
Chloride.  M.Pt.  136— 138°  C. 

0-01  mgr.found  by  Yitali. — JI.  Ph Exp . Th., Nov.,  *25,267. 
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* 

SOL. 

SOL. 

ACID 

1 

NO. 

SUBSTANCE. 

HEAT. 

M.PT. 

AQ. 

ALC. 

MAY- 

Gold 

PIC- 

1  DRAG. 

°0 

(lin— ) 

(lin—) 

ER’S. 

Chl. 

RIC. 

73 

Barbitone  see 

— 

— 

■ — 

— 

— 

— - 

— 

— 

Malourea 

74 

Benzol 

Evap. 
vp.  bns. 

Nil. 

Insol. 

0‘33 

Nil. 

Nil. 

Nil. 

Nil. 

75 

Benzyl 

Distils  un- 

20 

Insol. 

Misc. 

Nil. 

Nil. 

Nil. 

Nil. 

Benzoate 

changed. 

ible. 

76 

Betaine  HC1. 

Part  m., 

. 

2 

About 

Nil. 

Nil. 

Cryst. 

Br. 

ch.  c.  eff. 

20 

pp.  in 

pp. 

and  aik. 

cone. 

vp.  bns. 

Nil 
in  dil- 
lute 

77 

Betol . 

M.  turns 

95 

Alm’st 

SI. 

Nil. 

Nil. 

Nil. 

Nil. 

yell.  pt. 
evap.  ch. 
vp.  bns. 

insol. 

78 

Bismuthi 

Bl.c.  yell. 

Nil. 

Al- 

Al: 

Nil. 

Nil. 

Nil. 

Nil. 

Benzoas 

sub.  and 

most 

most 

wh.  vp.  c. 
Benzoic  o. 

insol. 

insol . 

79 

„  Citras  ... 

Bl.  c.  bl. 

Nil. 

Alm’st 

Insol. 

Nil. 

Nil. 

Nil. 

Nil. 

sub. 

insol. 

80 

„  Oxy-Iodo- 

Iodine 

Nil. 

v.  si. 

In- 

Nil. 

Yell. 

Nil. 

Nil. 

gall. 

vapour 

Iodide 

com- 

PP- 

bl. 

& 

plete- 

Gallic 

iy 

Acid 
go  into 

sol. 

81 

„  Salicyl.... 

Blackens, 

Nil. 

sol. 

Alm’st 

Alm’st 

Nil. 

Nil. 

Nil. 

Nil , 

82 

vpo.  o.of 
Phenol  bns. 

insol. 

insol . 

„  Subgallas 

Goes  bl. 
vp.  bns. 

Nil. 

Insol . 

Insol. 

Nil. 

Nil. 

Nil. 

Nil. 

83 

Bromal- 

bydrate 

M.  wh.  vp. 
cols. flame 

54 

H 

i 

Nil. 

Nil. 

Nil. 

Nil. 

84 

Bromethyl 

green 

Eff.  ch.  c. 

200 

0-6 

25 

Tell. 

Br. 

Cryst. 

Red 

br. 

Formine 

alk.  vp. 

(Schm 

idt) 

PP  • 
chang- 

yell. 

PP- 

pp. 

come 

mg 

slowly. 

PP- 

85 

Brometone ... 

M.  sub. & 
ch.  c.  v. 
irritating 

167 

200 

1 

to  wh 
Nil.  * 

Nil. 

Nil. 

Nil. 

86 

Bromoform  » 

vap. 

Dist.  then 
ch.  c.  br. 

— 

SI. 

Misc. 

Nil. 

Nil. 

Nil. 

Nil. 

vp.  Brom 

odor. 

- - 

k 
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NO. 

Brom. 

aq. 

Special  Tests. 

73 

— 

74 

Nil. 

To  distinguish,  from  Petroleum  Benzin  note  solubility  in  Ale.  Benzo  1 
is  sol.  c.  half  vol.  of  Ale.  90%,  but  Petrol  Benzin  requires  5  to  6 
vols.  (using  *  Petrol’  more).  1  Cc.  Petrol  Benzin  added  to  5  to 
10  Cc.  of  a  mixture  of  2  parts  HNOs  and  1  part  H2S04 — warm 
slightly : — Benzol  gives  red  vp.,  yell,  nitro  compds.,  then  dilute 
c.  10  to  15  vols.  wtr,  o.  of  Bitter  Almonds,  esp.  on  well  diluting. 
Petrol.  Benzin  by  this  is  hardly  affected.  Bor  Dragon’s  Blood 
Test,  vide  Vol.  I.,  p.  309. 

75 

Nil. 

Decomposes  into  Benzyl  Alcohol  and  Sodium  Benzoate  on  boiling 
with  NaOH. 

Benzyl  Succinate  melts  at  45°  C. 

76 

Bp. 

rediss. 
at  first. 

Gold  salt  melts  at  224°  C. 

This  salt  has  a  strong  acid  reaction  and  taste.  Fusion  with  KOH 
gives  Trimethylamine. 

77 

Nil. 

Alcoholic  solution  gives  violet  colour  with  Ferric  Chloride. 
Hydrolysis  gives  /3-Naphthol  and  Salicylic  Acid. 

78 

Nil. 

Identify  Bismuth  in  the  residue  and  separate  Benzoic  Acid  by  heat¬ 
ing  salt  with  alkali,  filtering  and  acidifying. 

79 

Nil. 

Sol.  in  NHS  and  Alkali  Citrates.  Dissolved  in  Aq.  NH3  and  evaptd., 
Bismuth  Ammonium  Cit.  is  formed.  Gives  Bismuth  and  Citrate 
reactions. 

80 

Nil. 

Easily  soluble  in  Mineral  Acids  and  Caustic  Alkalis.  Gradually 
turns  red  in  moist  atmosphere. 

Concentrated  H2S04  liberates  Iodine  vapour. 

81 

Tell. 

pp. 

Identify  Bismuth  and  Salicylic  Acid.  _ 

For  estimation  of  Salicylic  Acid,  v.  this  Vol.  antea. 

82 

Nil. 

NaOH  dissolves  with  yellow  colour — turning  red.  Identify  Gallic 
Acid  by  means  of  Ferric  Chloride  after  removal  of  Bismuth,  such 
as  by  H2S. 

83 

Nil. 

Decomposes  at  100-110°C.  into  Bromal  and  water. 

84 

Tell. 

pp. 

Heated  with  Caustic  Soda  solution  gives  odour  of  Formalin. 

85 

Nil. 

Reacts  like  Chloretone,  q.v. 

86 

Nil. 

Has  odour  resembling  Chloroform,  from  which  it  is  easily  distin¬ 
guished  by  Sp.  Gr.  and  B.Pt. 
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SOL. 

SOL. 

ACID 

NO 

Substance. 

Heat. 

M.Pt. 

aq. 

A.LC. 

May- 

Gold 

PIC- 

DRAG. 

°0. 

(lin — 

(lin— 

)  ER’S. 

Chl 

RIC. 

87 

Bromo- 

M.  ch., 

145 

SI. 

10 

Nil. 

Nil. 

Nil. 

Nil. 

Vslerianyl- 

orange 

Urea. 

sub.  and 
vp.  bns. 

88 

Butyl  Chloral 

Sub. 

totally. 

78 

43 

2 

Nil. 

Nil. 

Nil. 

Nil. 

89 

Caffeine 

Sub.  &  m. 

236 

80 

40 

Nil. 

SI.  pp. 

Nil. 

Br.. 

pp. 

90 

Caffeine 

M.  ch.  c. 

Abt. 

32 

25 

Nil. 

Sl.pp. 

Nil. 

Br. 

Citras 

br.  dist. 
&  si.  vp. 
brns.  c. 
Phenol  o. 

160 

pp. 

91 

Caffeine 

Part  M. 

Nil. 

2 

40 

Nil. 

Nil. 

Nil. 

Br 

Sodio- 

sub  c.  alk- 

pp. 

Salicyl. 

vap. 

92 

Calcii  di- 

Part  m. 

Abt, 

Insol . 

Pract. 

Nil. 

Nil. 

Nil. 

Nil. 

Bromo-’ 

ch.  c.  gr. 

230 

insol . 

behenas 

br.  dist. 
vp.  bns. 

93 

Calcii  Gly- 

Ch.  acrid 

Nil. 

About 

Al- 

Nil. 

Nil. 

Nil. 

Nil. 

ceroph. 

vp.  bns. 

1  in  22 

most 

94 

Calcii  Lactas. 

M.  swells 

Nil. 

15  or 

insol . 
Insol. 

Nil. 

Nil. 

Nil. 

Nil. 

95 

Calcii  Sac- 
charas 

&  ch. 

less 

when 

fresh. 

Ch.  c. 
caramel  o. 

Nil. 

10 

Insol . 

Nil. 

Sl.yell. 

Nil. 

Sl.br. 

pp. 

pp. 

96 

Camph. 

Monobrom. 

M.c. 

camph.  o. 

&  sub. 

76 

Insol . 

18 

Nil. 

Nil. 

Nil. 

Nil. 

97 

Cantharidin... 

M.sub. 
vp. bns. 

218 

400 

SI. 

Nil. 

Nil. 

Nil. 

Nil. 

98 

Capsicin 

Boils, irrit. 
vp. bns. 

— 

V.  si. 

Misc. 

Nil. 

Nil. 

Nil. 

Red 

99 

Carbamide, 

br. 

See  UREA 

— 

— 

— 

— 

100 

Chinolin 

Evaps. 

&  vp.  bns. 

— 

SI. 

Misc. 

Wh. 

Crm. 

Yell. 

Red- 

pp. 

pp. 

pp. 

br.  to 

bl. 

101 

ChinoBol 

M.  c.  e£f. 

172 

1 

SI. 

Crm. 

Buff. 

Yell. 

Red- 

pp. 

pp. 

or.  to 

102 

Choralamid 

M.  sub.  c. 

115 

20 

Nil. 

Nil. 

bl. 

chloral  o. 

2 

Nil. 

Nil. 
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Special  Tests. 


Odour  like  Bromal  on  heating.  Dissolves  in  Caustic  Alkalisoln.  and 
is  pptd.  by  acids.  After  heating  c.  NaOH  and  acidifying  residue 
c.  H2S04,  CO 2  liberated  c.  Valerianic  odour. 

Millon’s  gives  pp.  ( cf .  Malourea).  Nessler’s  Reagent  c.  Satd. Solution 
gives  only  slight  colour  and  pp.  (cf.  Adalin),  but  after  fusing  c. 
KOH  and  dissolving  in  Aq.  there  is  the  usual  effect. — W.H.M.,1920. 

Hitric  Acid  converts  it  into  Trichlorbutvric  Acid,  M.Pt.  44°  C. 


On  evaporating  0*0001  Gm.  to  dryness  with  Chlorine  Water  a  reddish- 
brown  spot  is  obtained,  which  turns  violet-red  with  Ammonia  ( Mure - 
xide  Test).  Healed  with  HNOz  forms  Cholestrophan. 

The  aqueous  solution  is  acid  owing  to  hydrolysis.  Allthe  Citric  Acid 
present  can  be  titrated  with  Caustic  Soda  using  Phenolphthalein  as 
indicator.  Murexide  test  as  above. 


Caffeine  can  be  estimated  by  extraction  with  boiling  Chloroform. 

0-0001  Gm.  gives  Murexide  and  Fe%  abreaction. 

Gives  reactions  of  Caffeine  and  Sodium  Salicylate,  q.v. 

No  distinctive  test — -general properties  must  be  taken  into  considera¬ 
tion. 


Identify  Calcium  and  Phosphate  after  hydrolysis  with  acid. 


Acidify  a  1  in  20  solution  with  Sulphuric  Acid,  add  Potassium  Per¬ 
manganate  and  heat — the  odour  of  Acetaldehyde  should  be  de¬ 
veloped.— U.S.P. 

To  a  suspension  of  a  small  quantity  in  10  Cc.  of  water  add  5  Cc.  HC1 
and  0-1  Gm.  Resorcin  in  5  Cc.  After  shaking,  place  in  boiling  Aq. 
5  minutes — pink  to  deep  red  colour.  When  used  in  cream  it  can 
be  detected  thus,  using  10  Cc. 

Ale.  KOH  has  no  action,  but  Silver  Oxide  in  presence  of  CHC13  de¬ 
composes  it.  Heated  with  4  times  its  quantity  of  HNOs  on  sand- 
bath  forms  Camphoric  Acid  and  Brom-Nitro-Camphor. — Rhombic 
prisms  almost  insol.  in  Alcohol. — M.Pt.  105°  C. 

Boiled  with  Soda  and  Potash  forms  Cantharidates.  An  exceedingly 
minute  quantity  of  Cantharidin  will  produce  a  blister. 

Identified  by  general  properties  (see  Vol.  I.,  p .  272). 


Quinoline,  B.Pt.  236-238°  C.  A  mixture  of  H2S04  and  fuming 
HN03  produces  crystallised  Nitro-Chinoline  C9H0.]Nr.lSrO2.  On  w. 
b.  H,S04  produces  mainly  Cryst.  o-Chinoline-Sulphonic  Acid— 
C9H,N.SO,H.  The  amorphous  pp.  c.  Mayer  can  be  converted  into 
yell,  needles  on  adding  HOI. — Characteristic. — Allen. 

Diazo  Test  gives  slight  brownish-red.  See  also  Vol.  I.,  pp.  316,317. 


Water  slightly  warm  decomposes.  Caustic  Alkalis  decompose  it 
into  Chloroform,  Ammonia  and  Alkali  Formate.  Dilute  acids 
have  no  action  on  it. 
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NO, 


103 


104 


105 


106 


107 

108 


109 


110 


11] 

112 


113 


114 


115 


116 


117 


SUBSTANCE, 


Chloral 

Hydras 


Chloramine 
— T. 


Chrysarohin 

(ACID  CHRY 
SOPHANIC) 

Cimicifugin.. 


Cinchonidine 


Cinchonine  .. 


Cinnamic 

Aldehyde 


Citric  Acid 

vide  acid 

Cocaine 


Cocaine 

Hydrochlor 


Codeine 

Hydrochlor 


Colchicine 

Salicyl. 


Collargol 


Heat. 


M.  sub.  c. 
distinctive 

o. 


Chloretone  .. 


Ac.  Yap. 
odor  of 
p-toluene 
sulph. 
chloride 
Wh.  sub. 
and 

irrit.  vap. 

M.ch. 
and  yell, 
vap..  bns. 
Br.  dist. 
vap.  bns. 

M.  ch. 
and  alt. 
vap.  bns. 


M.  ch.  c. 
burnt 
feather 
odor 

vap.  bns. 


Evap. 
res.  ch. 
vap.  bns. 


Colchicine  ... 


M._c.  yell, 
dist.  ch. 
vap.  bns. 
M.  c.  eff. 
to  yell, 
liq.  ch. 
and  alk. 
vap.  bns. 
M.  to  br. 
liq.  c.  eff. 

ch.  br. 
dist.  and 
vap.  bns. 
M.  c. 
decomp, 
ch.  alt. 
vap.  bns. 


M.PT. 

°0. 


49-53 


M.  c. 

decomp, 
ch.  alk. 
vap.  bns. 
Br.  sub. 
and  alk. 
vap.  bns. 


De¬ 

comp 


80 


152- 

154 


Nil. 

202 


255 


98 


182 

De¬ 

comp 


143 

De¬ 


comp, 
at  147 


55- 

60 


Nil. 


Sol. 
aq. 
(lin— ) 


0-25 


200 
Y.  si. 


SI. 
V.  si. 


Y.  si. 


SI. 


SI. 

0-5 


30 


SI. 


Sol. 

ALC. 

(lin—) 


0-2 


Sol. 
c.  de  - 
comp. 


H 


Y.  si. 


1 

20 


175 


Misc. 


10 

n 


25 


26 


Insol. 


MAY. 

ER’S. 


Nil- 


Yell. 

col. 

folld. 

by 

pp. 

Nil. 


Nil. 


Nil. 


Wh. 

pp. 


Wh. 

pp. 


Y.  si. 

pp. 


Wh. 

pp. 


Wh. 

pp. 


Wh. 

pp. 


Si. 

pp. 


SI. 

pp. 


Bl. 

pp. 


I  ACID 

Gold-  pic 
Chl.  ric. 


Nil. 


Nil. 


Nil. 


Nil. 


Nil. 


Buff 

pp. 


Buff 

pp. 


Nil. 


Buff, 

pp. 


Yell. 

pp. 


Lt.br. 

pp. 


Buff 

pp. 


Nil. 


Yell. 

sol. 


gr- 

fluor. 


Nil. 


Nil. 


Buff  Y.  si 


pp. 


Nil 


Yell, 

pp. 


Yell, 

pp. 


Nil. 


Yell. 

ppt. 


Yell. 

pp. 


Yell. 

pp. 


Y.  si. 
yell. 

pp. 


Bl. 

pp. 


yell. 

pp. 


Dark 

br. 

pp. 


DRAG 


Nil. 


Br. 

tarry 

pp." 


Nil. 


Nil. 


SI.  br. 

pp. 

Bed 

br. 

pp. 


Bed 

br. 

pp. 


Bed 

br. 

pp. 


Bed 

br. 

pp. 

Bed 

br. 

pp. 


Bed  I 
br.  | 

pp. 


Br. 

pp. 


Br. 

pp. 


Or¬ 

ange 

pp. 
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Brom, 

AQ. 


Nil. 


Wh. 

pp. 


Nil. 


Nil. 


V.  si. 

pp. 

Yell. 

pp. 


Yell. 

PP- 


Sol. 

floccy 

pp. 


Yell. 

pp. 

Yell. 

pp. 


Yell. 

pp. 

rediss 

at 

first. 

Buff 

pp. 


Buff 

pp. 


Yell. 

pp. 


Special  Tests. 


Compounds  containing  the  group  CX?  (X=  Cl.Br.,  or  I),  on  heating 
with  20%  NaOHand  Pyridine  give  a  red  col.  which  passes  into 
Pyridine  layer.  Peaction  detects  less  than  0-005  mgr.  of  Chloral 
Hydrate  {we  found  0-00005  Gm.)  or  Chloroform. — J.C.S.  A.  ih/24, 
352. 

Warmed  with  alittle  strong  NaOH  solution,  Chloroform  is  liberated. 
B.Pt.  94-4° — 96-7°  C.  0-0001  Gm.  c.  NaOH  and  Aniline — Car- 
bylamine. 

Does  not  pp.  or  coagulate  protein  (distinction  from  Dichloramine  T). 
Mixed  c.  eq.  vol.  Sat.  aq.  KI  sol.,  Iodine  is  liberated.  Gives  wh. 
pp.  with  HgCl2  sol.  (Di-Chloramine  does  not  give  the  latter). 


Gives  Phenylisocyanide  o.  on  warming  c.  Aniline  and  Caustic  Potash 
solution.  Iodoform  is  produced  on  shaking  with  Iodine  and 
Aqueous  Caustic  Potash. 

Partially  soluble  in  KOH  sol.  c.  red  colour.  Allen  gives  tests  to 
distinguish  Chrysophanic  Acid  from  Chrysarobin.  (M.Pts.  of 
commercial  samples  vary). 

General  characters.  No  chemical  test. 

Gives  neither  Thalleioquin  Test  nor  the  K6Fe2Cy12  Modification 
(c/.  Cinchonine).  Soluble  in  large  amounts  of  Ether.  Sodium 
Potassium  Tartrate  in  neutral  solution  of  a  salt  gives  white  pre¬ 
cipitate.  0-0001  Gm.  of  Sulphate  gives  pp.  c.  Drag,  Mayer’s,  etc. 

Only  slightly  sol.  in  Ether  (1  in  370).  Pew  characteristic  reactions. 
Notpptd.  by  NaHCO  3  in  presence  of  Tartaric  Acid  (Quinine  and 
Cinchondine  are).  Does  not  give  Thalleioquin  Test  nor  red  col. 
with  K6Fe2Cy12  and  Ammonia  on  addition  of  these  to  Acetic  Acid 
soln .  after  treating  with  Br.  (difference  from  Quinine  and  Quini- 
dine).  Not  rendered  fluorescent  by  very  dilute  H2S04. 

B.Pt.  245 — 247°.  May  be  oxidised  into  Benzaldehyde  and  Benzoic 
Acid. 


See  Cocaine  HCl. 


0-00001  Gm.  pps.  c.  Mayer.  0-0001  Gm.  c.  Drag.  Ac.  Picric  and 
Gold  Chi.  See  also  Cocaine  chptr. 


0-0001  Gm.  pps.  c.  Drag.,  Mayer  &  Gold.  Does  not  reduce  Iodic 
Acid  (Morphine  does).  No  blue  colour  with  Eerricyanide  and 
Ferric  Chloride  (Morphine  gives)  0.001  Gm.  warmed  with  1  Cc. 
H2SOt  and  2  drops  Fe2ClGsoln.  deep  blue  colour. 

Greenish-blue  with  Frohde’s  Beagent. 

Only  slightly  sol.  in  Eoher  or  Benzol.  Practically  insol.  in  Petrol 
Ether.  HsS04  with  a  trace  of  HN03  added  gives  yell.-gr.  chang¬ 
ing  to  blue  vi.  and  wine  red  to  yell. 

Cl  water  gives  yellow  pp.  with  an  aq.  Colchicine  soln.  sol.  in  NHS 
with  or.  col. 

NaNOg  -f  HCl  give  dirty  br. 

Gives  reactions  of  Colchicine  and  Salicylic  Acid. 


A  substance  having  a  black  or  metallic  appearance  and  containing 
about  90%  Silver. 
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Sol. 

SOL. 

ACID 

NO. 

SUBSTANCE. 

Heat. 

M.PT 

aq. 

ALC. 

MAY- 

GOLD 

Pic. 

Drag. 

°c. 

(lin— ) 

(lin— 

ER’S. 

Chl. 

ric. 

113 

Conime  HBr... 

M.  and 

214 

2 

3 

Cream 

Or- 

Nil. 

Dark 

evaps.  c. 

pp. 

ange 

dirty 

br.  dist. 

red 

red 

pp. 

pp. 

119 

Cotar  run 

Deep  red 

Abt. 

Less 

3 

Yell. 

Buff 

Yell. 

Red. 

HC1. 

and  m., 
partly  ch. 

125 

than 

pp. 

pp. 

pp. 

br. 

0-5 

pp. 

and  br. 
alk. 

rap.  bns. 

120 

Cotarnin 

M.  to 

Abt. 

0-5 

5 

Cream 

Buff 

Yell. 

Red 

Phthalas 

deep 
red  liq. 
Ch.  br. 
dist  and 

102# 

pp. 

pp. 

pp. 

br. 

pp. 

alk. 

vap.  bns. 

121 

Coumarin  ... 

M.  and 

67 

SI. 

7 

Nil. 

Nil. 

Nil. 

Bl. 

evap. 

resin- 

rap.  bns. 

ous 

pp. 

122 

Cresylic  Acid 

- - 

_ 

vide  Acid 

123 

Cryogenin  ... 

M.  ch. 

170 

100 

25 

Nil. 

Bl. 

Nil. 

Br. 

str.  alk. 

br. 

yell. 

vap. 

burns. 

pp. 

crysts 

from 

124 

Cubebin 

M.  ch. 
c.  br. 

128 

Y.  si. 

SI. 

Nil. 

Nil. 

Nil. 

sl’wly. 

Nil. 

Dextrose 

(Com- 

dist.  and 
vap.  bns. 

125 

Ch.  odor 
of  burnt 

Nil. 

Misc. 

SI. 

Nil. 

Nil. 

Nil. 

Nil. 

mercial). 

sugar, 
br.  sub. 

120  ! 

Diaeetyl- 

Morphine 

M.  then 
ch.  alk. 
vap. 
burns. 

169 

800 

44 

SI. 

wh. 

SI. 

buff. 

SI. 

yell. 

Red 

br. 

pp. 

pp. 

pp. 

pp. 

127 

Diacetyl- 

Morphine 

M.  to  br. 
liq.  c.  si. 

233 

H 

13 

Wh. 

Dirty 

Yell. 

Red 

| 

HC1. 

eff.  alk. 

PP  • 

yell. 

pp. 

br. 

vap. 

burns. 

pp. 

pp. 

128 

Dial . 

Ac.  vap. 
garlic 
odor. 

170 

SI.  Sol. 
cold, 
more 
hot. 

31.  Sol. 
cold, 
v.  hot. 

Cryst. 

pp. 

Nil. 

Yell. 

Cryst. 

pp. 

Nil. 

129 

Di-Bromo 

Tannin 

Gelatin 

Ch.  c. 
nitro¬ 
genous 

Nil. 

Almost 
insol . 

Part. 

sol. 

Nil. 

Nil. 

Nil. 

Nil. 

- - — I 

odor. 

CORROBORATIVE  TESTS. 


223 


No.  BROM. 
AQ. 


118  Yell. 

pp. 


SPECIAL  TESTS. 


Conine  with  cone.  H2S04,gives  a  blood  red  turning  gr.  This  liquid 
alkaloid  is  distinguished  from  Nicotine  by  giving  no  pp.  with 
Platinic  Chloride,  and  a  deep  red  col.  with  Ale.  soln.  of  Phenol- 
phthalein.  ( See  also  Conium  chapter.) 


119 


Yell. 

pp. 


Hager  says  0-3  Gm.  dissolved  in  4  to  5  Cc.  water  and  Iodo-Potassic 
Iodide  added,  bro-wn  pp.  formed  which  recrystallised  from  Alcohol 
melts  sharply  at  142°  C. 

Cotarnin  is  dissolved  in  cone.  Nitric  Acid  with  a  red  colour  and 
formation  of  Oxalic  Acid. 


120 


Dark 

Yell. 

pp. 


Decompose  salt  and  identify  the  alkaloid  and  Phthalic  Acid. 


121 


Deep 

Yell. 

pp. 


122 


123 


Nil. 


124  Nil. 

125  Nil. 


126 


Yell. 

pp. 


127 


128 


Yell. 

pp. 


Nil. 


129  Nil. 


Has  a  characteristic  fragrant  o.  and  sulbimes  at  100°.  Dissolves 
slowly  in  hot  NaOH  sol.  c.  a  slight  gr.  col.,  excess  of  acid  repre¬ 
cipitating  Coumarin. 


The  addition  of  1  drop  of  Ferric  Chloride  to  solution  in  cone.  H2SO  4 
gives  a  deep  red  colour. 


With  K2Mn208  in  alkaline  solution  oxidised  to  Piperonylic  Acid  and 
Oxalic  Acid. — Schmidt. 


[a]D=  +  104°  if  pure  in  fresh  sol.  For  the  Hydrate  [a]D  =  4- 
90  to  96°.  Aq.  sols,  of  Silver  are  reduced  when  warmed.  In 
addition  to  Fehling’s,  Barfoed’s  Reagent  (warm)  is  also  reduced 
(distinction  from  Dextrin  and  Maltose).  Na,  Ca  and  Ba  Oxides 
form  saccharates  sol.  in  aq.  Ferments  c.  Yeast  (useful  con¬ 
firmatory  test). 

H2S04  c.  a  little  HN03  yellowish  red,  darkening  on  warming. 
From  acid  solns.  is  pptd.  by  Caustic  Alkalis,  Ammonia  and 
Ammon.  Carb.  redissolved  by  the  first  in  excess.  Does  not 
reduce  Iodates (distinction  from  Morphine).  See  also  HC1  Salt. 

0-0005  Gm.  pps.  c.  Gold  and  Brom.  Aq.  Dissolve  0-05  Gm.  in  5  Cc. 
water;  add  3  drops  Fe2Cl6  (5:100);  no  blue  col.  (Morphine). 
Nitric  Acid  dissolves  c.  yell,  colour.  Heat  gently  w7ith  care  on 
v.  small  flame  until  it  begins  to  turn  green ;  remove  from  heat  ; 
it  gradually  assumes  deeper  coloration  at  edges.  Morphine,  Ethyl- 
morphine  and  Codeine  do  not  yield  this  reaction. 

0'001  Gm.  After  heating  c.  NaOH  and  acidifying  with  H2SO  COz 
liberated  with  acetic  odour.  Millon’s  gives  white  pp.  with  a  satd. 
sol.,  soluble  in  excess. — Cf.  Malourea. 

Neither  give  pp.  or  colour  with  Nessler’s  Reagent,  except  after 
fusing  with  KOH. 

Gives  violet  with  dilute  NaOH. 


224 


THE  EXTRA  PHARMACOPOEIA 


SOL. 

SOL. 

ACID 

NO. 

SUBSTANCE. 

Heat. 

M.PT. 

aq. 

Alc. 

MAY- 

GOLD 

PIO- 

DP.AC 

°0. 

(lin — ) 

(lin—) 

ER’S. 

CHL. 

RIC. 

130 

Di-Ciilora- 

H.  then 

De- 

Insol. 

Sol. 

Deep 

Nil. 

Yell. 

Nil. 

mine  T. 

explodes 

comp. 

al- 

c,  de- 

red. 

pp. 

odor  of  p. 
Toluene 

most. 

comp. 

gr.  fl. 

sulph. 

chlor. 

131 

Digitoxin  ... 

M.  ch. 

240 

Insol. 

140 

Nil. 

Nil. 

Nil. 

Nil. 

yell.  dist. 
vap.  bns. 

132 

Blaterin 

M.  yell. 

209 

Insol . 

160 

Nil. 

Nil. 

Nil. 

Nil, 

liq. 

133 

Emeiina  ... 

Part  m. 

69 

SI. 

3 

Verv 

Very 

81. 

Dark 

and  ch. 

si. 

si. 

yell. 

red 

alk.  vap. 

wh. 

dirty 

pp. 

br. 

burns. 

pp. 

cream 

PP» 

134 

Emetine 

Bl. 

— 

Insol. 

Insol . 

Yell. 

pp. 

Br. 

Yell. 

Br. 

Bismuth 

Iodide 

PP- 

pp. 

PP- 

PP*  • 

135 

Ephedrine 

M.  and 

215 

7 

8 

Nil. 

Nil. 

Nil. 

Bed 

UC1. 

gives 

br. 

arom. 
odor.  ch. 

pp. 

136 

Ergotinine  ... 

Bl.  c. 

Blk. 

Insol. 

SI. 

Nil. 

Nil. 

Nil. 

Nil. 

part 

at 

fusion. 

210 

137 

Erythrol 

M.  and 

61 

Insol. 

Abo’t 

Nil. 

Nil. 

Nil. 

Nil.! 

138 

Nitrate.. 

Ethyl-Mor¬ 
phine  HC1. 

then  ex. 
nlodes. 

90 

M.  c.  elf. 
and  gives 
fish 

124 

10 

25 

Wh. 

pp. 

Br. 

yell. 

Yell. 

pp. 

Br. 

pp. 

odor, 
ch.  vap. 
burns. 

pp. 

139 

Eucain 

Lactate. 

M.  and 
evaps., 
vap. 
bums. 

155 

5 

8 

Wh. 

PP- 

Cream 

pp. 

Yell. 

pp. 

Bed1 
br.  1 

pp. 

140 

Eucalyptol 

Evaps. 

vap. 

burns  and 

Sligh’y 

Misc. 

Nil. 

Nil. 

Nil. 

Br,i. 

PPA 

euca¬ 

lyptus 

odor. 
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i 


} 


3 


i 


a 


6 

7 

8 


9 


LO 


BROM. 

AQ. 


Wh. 

pp. 


Nil. 


Nil. 


SI. 

dark 

yell. 

pp. 

Br.  pp. 
sol.  in 
excess. 
Tell,  pp 
rediss. 
&  repp. 

by 

excess. 

Nil. 


Nil. 


Yell. 

pp. 

rediss 

at 

first. 


Wh. 

pp. 


•V.  si. 

pp. 

rediss. 

at 

first. 


Special  Tests. 


Almost  insol.  in  Aq.  Pp.  c.  proteins.  Sol. in  Ale.,  Ether  and  Cotton 
Seed  Oil,  but  decomposes  them.  Readily  sol.  in  Chlorof.  and 
Eucalyptus  Oil  without  evident  change.  Dissolves  in  solutions 
of  fixed  alkalis  forming  the  soluble  Mono-chloramine.  Strong 
oxidising  agent,  liberates  Iodine  from  KI.  Give3  no  pp.  c.  HgOl, 
(c/.  Chloramine  T). 

(See  Digitalis  this  vol.),  HC1  Sp.  Gr.  1*19  dissolves  it  cold  s.  color., 
but  on  warming  it  dissolves  c.  brown,  col. 

To  0-0001  Gm.  in  Petit’s  Liq.  add  2  Cc.  Acetic  Acid  and  1  drop  5% 
Pe2Clt  and  layer  onto  Cone.  11^0^  Br.  ring  and  blue-gr.  above.  j 

With  Frohde’s  Reagent;  first  green  then  brown  col.  Mandelin’s 
Reagent  gives  bl.  A  sol.  of  about  0-01  Gm.  in  5  Cc.  of  melted 
Phenol  becomes  crimson,  on  adding  a  few  drops  of  H2SO„  chang¬ 
ing  to  scarlet. 

Sulphomolybdic  Acid  gives  brown  colour  changed  to  blue  by  HCL 
0-0001  Gm.  in  5  Cc.  Aq.,  pps.  c.  Drag,  Mayer,  etc. 

0-0002  Gm.  e.g.  in  Ipecac.  Wine  gives  yell.  c.  HC1  and  HaOa. — 
P.J.  i./28,495. 

Gives  reactions  for  Bismuth  and  Iodine.  Quickly  loses  its  red  col. 
on  shaking  with  Sodium  Bicarbonate  and  (more  slowly)  with 
0-2%  HC1.  Cf.  Expts.,  Vol.  I. 

Ephedrine  base  melts  at  38 — 40°  and  boils  at  255°  without  decom¬ 
position.  Pseudoephedrine  base  from  another  Ephedra  variety 
melts  at  117  to  118°. — Schmidt. 


Anhydrous  Fe2016  added  to  soln.  in  cone.  H2S04  gives  yell,  co  1 . 
passing  through  or.,  crimson  and  gr.  to  a  permanent  blue.  Dilute 
Acetic  Acid  layered  on  cone.  H2S04  gives  an  upper  layer  of  vi. 
and  a  lower  one  of  gr.  at  the  junction. 

Liable  to  explode  on  percussion  so  that  it  usually  occurs  mixed 
with  Milk  Sugar  or  Oil. 

Does  not  give  blue  col.  c.  Fe2Clc  or  reduce  Iodates  direct.  0-01  Gm. 
dissolved  in  10  Oc.  H2S04,  after  liberation  of  the  HOI,  gives  a 
clear  sol.,  which  on  adding  a  drop  of  Fe2Cl6  sol.  and  warming 
turns  violet  to  blue  changing  to  red  on  adding  2  to  3  drops  of 
UNO,.  The  free  base  is  less  soluble  in  NH 3  than  Codeine.  Such 
sol.  re-pps.  the  base  in  crystals  melting  at  93°  O.  Dionine  is  dis¬ 
tinguished  from  Morphine  in  that  on  adding  it  to  K6Fe2C1.!N1j! 
Sol.  c.  Fe2Cl6  it  does  not  give  an  immed.  blue,  but  a  bluish-green 
colour.  0-0001  Gm.  in  l  Cc.  Aq.  gives  wh.  pp.  c.  Mayer. 

Eucaine  Lactate  and  Eucaine  Hydrochloride. — 1  drop  of  1% 
sol.  mixed  with  1  drop  HgCl2  sol.  (1  in  20)  gives  no  pp.  (difference 
from  Cocaine). — P.  Helv.  Latter  also  gives  an  Ammonia  Pre¬ 
cipitation  Test  in  several  stages,  q.v.  Not  coloured  by  Frohde’s 
Reagent. 

1  in  100  sol.  gives  no  pp.  with  KI — distinction  from  Alpha-eucaine. 
— B.P.  '14. 

Moistened  with  HN03  and  evaptd.  to  dryness  and  Alcoholic  KOH 
added — Benzoic  Ether  odour. — Hager. 

A  4%  sol.  of  the  Hydrochloride  gives  si.  golden  br.  pp.  with  Plat. 
Chlor.  dissolving  in  HC1  and  throwing  out  again  crystalline  after 
a  few  mins. 

1  Cc.  in  a  freezing  mixture,  and  eq.  vol.  of  Phosphoric  Acid  added 
gradually ;  a  solid  white  crystalline  mass  of  Eucalyptol  Phos¬ 
phate  results.  If  warm  water  be  then  added  Eucalyptol  will 
separate. — U.S. 

Agitated  c.  strong  sol.  of  Iodine  in  Potassium  Iodide  a  pasty  ma3S 
is  produced  in  which  green  lustrous  crystals  are  formed. 


Vol.  II. 


H 
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SOL. 

SOL. 

f 

ACID 

NO 

Substance. 

HEAT. 

M.PT. 

aq. 

ALC. 

|  MAY- 

GOLD 

PIC- 

°C. 

din-) 

(lin — 

EE’S. 

Chl. 

RIC. 

141 

Euresol 

Bright 

_ 

SI. 

Misc. 

Nil. 

Blu- 

Nil. 

red  nr. 

ish. 

edge  of 

strks. 

liq.  Acetic 

come 

odor, 
vap. 
burns, 
and  ch. 

very 

sl’wly 

142 

Eurobin 

M.  and 

Abt. 

Pract. 

SI. 

Nil. 

Nil. 

Nil. 

ch.  vap. 
burns. 

94 

insol. 

14S 

Exalgine  ... 

H.  and 

101 

60 

Free- 

Nil. 

Nil. 

Nil. 

sub. 

iy- 

144 

Fluorescein 

Part  in. 

_ 

Less 

2 

Bl. 

Yell. 

Yell. 

turns  hr. 

than  1 

br. 

pp. 

gr.  ch.  & 
swells  up 

pp. 

redis. 

145 

Formalin  ... 

Boils, gives 

Misc. 

Misc. 

Nil. 

Nil. 

Nil. 

gas  bns. 
blue,  si. 
res.  ch. 

146 

Fuchsin 

Part  m. 

_ _ 

Slight 

Abt. 

Dark 

Dark 

Br. 

&  br. 

20 

pp. 

pp. 

pp. 

vp.  bns. 

pp.b. 

sol. 

sol. 

turns 

turns 

yell. 

vi. 

pur- 

147 

Gelseminine 

M.  ch.  br. 

dist.  and 
alk.vp.bns. 

Abt. 

178 

SI. 

Sol. 

pink. 

Wh. 

PP- 

pie. 

Light 

br. 

Yell. 

pp. 

148 

Glycogen  ... 

Ch.  br. 

— 

About 

Al- 

Nil. 

pp. 

Nil. 

Yell. 

yell. 

2  in- 

most 

pp. 

149 

Guaiacol  ... 

vp.  bns. 
Evap. 
c.  charact. 

Crysts. 

at 

cmplte 

SI. 

insol. 

Misc. 

Nil. 

Nil 

Nil. 

150 

Guaiacol 

Benzoas. 

o.  vp.  bns. 

28° 

PP. 

M.  and 
evap., 
vp.  bns. 

50- 

52 

Alm'st 

insol. 

50 

Nil. 

Nil. 

Nil. 

151 

Guaiacol 

Carbonas 

M.  & 
evaps. 
almost 
entirely 

86 

Nil. 

Abt. 

200 

Nil. 

Nil. 

Nil. 

Guaiacol 

Cinnamas 

vp.  bns. 

la2 

M.  to  clear 
'iq.goes  br. 
c.  yell. sub. 

130 

Insol. 

Sol. 

Nil. 

Nil. 

Nil. 

153 

Hexamine  ... 

&  vp.  bns. 
Sub. 

3.  m.  or  ch. 

— 

1 

8 

Nil. 

Dirty 

Cryst. 

yell. 

pp. 

154 

Hexyl- 

Resorcin 

m.  boils. 

65 

1700 

Read- 

Nil. 

Bl. 

Nil. 

155 

Holocain  HCL 

M.yell.ch. 
yel.  dist. 

186- 

189 

55 

iiy. 

8 

Wh. 

pp. 

Buff. 

Yell. 

vp.  bns. 
gr.  time. 

pp. 

pp. 

pp. 
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.  BROM. 
AQ. 

Special  Tests. 

Yell. 

pp. 

rediss. 

at 

first. 

G-ives  reactions  of  Resorcin  and  Acetic  Acid.  On  cautiously  heat¬ 
ing  0-05  Gm.  with  0-1  Gm.  Tartaric  Acid  and  10  drops  of  HaSO* 
a  carmine  red  liquid  is  produced  becoming  pale  yellow  on  diluting 
with  water.  On  heating  0-1  Gm.  with  2  Cc.  Nl  NaOH  solution 
and  a  drop  of  Chloroform  a  crimson  colour  results,  changed  to 
yellow  by  a  slight  excess  of  HOI  (Test  for  Resorcin,  U.S.)* 

Nil. 

This  is  an  Acetyl  derivative  of  Chrysarobin  and  usually  has  a  slight 
odour  of  Acetic  Acid.  For  general  properties,  v.  Vol.  I.,  p.  295. 

Wh. 

pp. 

Hydrolised  to  Acetic  Acid  and  Monomethyl  Aniline.  Soluble  1  in  2 
of  Chloroform  (differing  from  Acetanilide  and  Phenacetin). 

Orange 
red  pp. 

} 

Unmistakable  fluorescence  in  alk.  sol.  Col.  discharged  by  acid. 
Heated  c.  Zinc  Dust  and  NaOH  reduced  to  colourless  Fluorescin. 

Nil. 

i 

Adds  NH3.  Reduces  Arum.  Silver  Nitrate  sol.  (Mirror).  Responds 
to  Schifl’s  Reagent.  See  also  Milk  Tests,  Urine  Tests  and  Para- 
form. 

Almost 

bl.pp. 

floats, 

liq. 

decol. 

Is  decolorised  by  Zinc  and  HC1  also  by  Sulphurous  Acid.  For 
detection  of  minute  quantities  as  in  urine,  ext.  with  Acetic  Ether 
or  Amyl  Ale.  The  color  in  these  disappears  both  on  adding  NH, 
or  HC1  if  Fuchsin  present. 

Yell. 

pp. 

0-001  Gm.  gives  green  col.  with  cone.  Nitric  Acid. 

0-001  Gm.  c.  Sulphuric  Acid  and  K^Cr^O-  gives  reddish-violet  turning 

SI.  wh. 

pp. 

green. 

Iodine  gives  Burgundy  red  color.  Readily  soluble  in  alkalis.  Dilute 
Acids  convert  it  into  glucose,  but  prior  to  that  treatment  does  not 
reduce  Fehling. 

)  Dark 
orange 
pp. 

)  Nil 

B.Pt.  200-205°  C.  Characteristic  odour  and  taste.  An  Alcoholic 
Solution  with  Ferric  Chloride  gives  emerald-green  colour  changing 
blue  and  then  brown. 

Hydrolised  gives  reactions  for  Guaiacol  and  Benzoic  Acid. 

L  •  Nil. 

0-01  Gm.  gives  Guaiacol  and  Potassium  Carbonate  on  hydrolysis  with 
Alcoholic  Potash. 

2  Nil. 

Hydrolised  give3  reactions  for  Guaiacol  and  Cinnamic  Acid. 

3  ;  Yell. 

pp. 

Boiled  with  dilute  acids  gives  HCOH  and  Ammon.  Salt. 

i  pp. 

Paraffin  odor  on  heating.  H2S04  cold  dissolves  ;  hot  ch.  and  SOs. 
HNOa  gives  violent  reaction. 

5  Yell. 

pp. 

Yellow  waxy  pp.  with  NaNOa  and  HC1. 
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NO. 

Substance. 

Heat. 

M.PT 

°0. 

156 

Homatropine 

« 

M.  color¬ 
less, 
then  ch. 
br.  dist. 
alk.  vap. 

98 

burns. 

157 

Hydrastixie ... 

M.  ch.  alk. 

132 

yp.  bus. 

158 

Hydrastinme 

M.  to  yell. 

117 

HC1. 

liq.  ch.  br. 
dist.  yp. 

burns. 

159 

Hyd.  Succinas 

Ch.  a  net 
gives  grey 

- - 

sub. 

160 

Hyd.  Succini- 

Ch.  grey 

_ 

midum. 

sub.  vap. 
burns  si . 

cyanide 

o. 

161 

Hyd.  Thymol- 

Ch.  c.  Ace- 

- - 

Acetas. 

tic,  then 
Thymol  o. 

162 

vp.  bns. 

Hyoscine 

M.  ch  br. 

- - 

HBr. 

dist  &  alk. 

v.  bns. 

163 

Hyoscyamine 

M.  ch. & 

206 

Sulph. 

alk.  yp  .bns 

164 

Hypnal.  ... 

M.  c. 
Chloral 
odor  ch. 
and  give 
alk.  and 
inflam. 

67—68 

165 

Indigo 

vap. 
Odor  of 

HCN. 

Alk. 

166 

Indigo-Car- 

vap.  bns. 
Gives  off 

167 

mine. 

Iodinol 

water, 

nothing 

else 

charac¬ 

teristic. 

I 

. 

168 

lohydrin  ... 

evolved. 
Br.  c. 

oily 
dist.  vi. 
vap.  bns. 
and  pun- 

— 

gent 
res.  ch. 

SOL. 

aq. 

(lin— 

Sol. 

ALC. 

(lin- 

Mat¬ 

ers’. 

Gold 

Ckl. 

ACID 

Pic¬ 

ric. 

DR1 

Y.  si. 

Abt. 

Wh. 

Buff. 

Nil. 

Br 

3 

pp. 

pp. 

Y.  si. 

150 

SI. 

Nil. 

Nil. 

SI.  b 

cloud. 

PP 

Less 

Abt. 

Cr’am 

Buff. 

Yell. 

Bee 

than 

5 

wh. 

pp. 

pp. 

br. 

1 

pp. 

pp. 

Y.  si. 

Y.  si. 

Yell. 

Nil. 

Nil. 

Nil 

pp. 

pp. 

turns 

red. 

28 

Y.  si. 

Yell. 

Nil. 

Nil. 

Br. 

pp. 

pp. 

turns 

turn 

or’nge 

ing 

crean 

Insol . 

SI. 

Nil. 

Nil. 

Nil. 

Nil 

8 

14 

Wh. 

Br. 

Yell. 

Bed 

pp. 

yell. 

pp. 

br. 

pp- 

pp. 

0-5 

4 

Wh. 

Yell. 

Yell. 

Bed 

pp. 

pp. 

pp. 

br. 

PP- 

10 

Abt.  i 

SI. 

Buff 

Yell. 

Br. 

wh. 

pp. 

pp. 

cloud. 

V.  si. 

Insol. 

Nil. 

Nil. 

Nil. 

Nil. 

100 

Insol. 

Deep 

Col. 

Nil. 

Dari 

blue 

dis- 

gr. 

PP- 

char- 

pp. 

ged 

lowly. 

Insol . 

Insol. 

— 

— 

— 

— 

SI. 

Misc. 

31.  wh. 

SI. 

Nil. 

Br.: 

pp. 

yell. 

PP-) 

pp. 
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BROS! 

AQ. 


Yell. 

pp. 


SI. 

cloucl. 

Yell. 

pp. 


Nil. 


Nil. 


Nil. 


Yell. 

pp. 

Yell. 

pp. 


Yell. 

pp. 

rediss, 

at 

first. 


Nil. 


Dark 
gr.  PP- 
dissol¬ 
ving  to 
br.  sol. 

Nil. 

SI. 

Yell. 

pp. 

rediss. 

at 

first. 


Special  Tests. 


Homatropine  (HBr). — Dilatation  of  pupil  which  passes  off  rapidly 
in  comp.  c.  that  prod,  by  Atropine.  Does  not  read  to  Vitali’s  test 
(Ac.  Nitric  fuming ,  and  Alcoholic  KOH) — 0*0001  Gm.  gives  yell . 
instead  of  violet  given  by  Atropine,  vide  Atropine  this  chapter.  Does 
notpp.  c.  Tannic  Acid  or  Platinic  Chlor.  after  adding  II Cl. 


Frohde’s  Reagent  green  to  brown  colour.  Sulpho-Vanadic  Acid 
gives  orange  red.  To  distinguish  from  Hydrast-inine,  see  Hydrastis 
chptr.  this  vol. 

The  Sulphate  dissolves  with  fluorescence. 

With  Nessler’s  Reagent  gives  black  pp.  of  Mercury. 


Practically  insoluble  in  water  but  soluble  in  saline  solutions — about 
1  in  2  of  30%  NaClsolution. 


Heated  with  alkalievolves  Ammonia. 


Identify  constituents,  Thymol,  Mercury  and  Acetate. 


Response  to  Yitali’s  Reaction  very  similar  to  that  with  Hyoscyamine 
and  Atropine. 

Gold  Salt  melts  about  200°  0. 

Reaction  with  Vitali’s  Test  (Fuming  HNOs  and  Ale.  KOH)  similar 
to  that  with  Atropine,  q.v.  Gold  Salt  (recrystallised  from  hot  aq.) 
is  in  golden  shining  leaflets,  M.Pt.  160-163°  O.  Solns.  reduce  in 
the  light. 

A  1  in  20  Soln.  does  not  pp.  c.  Platinic  Chor.  sol. — difference  from 
most  alkaloids. — U.S.X. 

Reactions  of  Chloral  and  Antipyrin. 

Gives  green  pp.  with  NaNO  2  and  HC1. 


Purple  vapours  on  heating  in  test-tube.  Colour  disappears  on  act' 
ing  on  it  with  Alkaline  Reducing  Agents,  e.g.  NaOH  and  Zinc. 


General  properties. 

Presence  of  Sodium  Sulphite  and  Sulphate  in  ash. 
Diazo  Test  gives  green  colour. 


Oil  evolving  Iodine  on  heating. 

An  oily  liquid  containing  about  80%  Iodine  and  having  odour  re¬ 
sembling  Ethyl  Iodide. 
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NO. 


Substance. 


Heat. 


M.Pt. 

°0. 


Sol. 
AQ. 
(lin— ) 


Sol. 

Alc. 

(lin—) 


MAY¬ 

ER'S. 


Gold 

Ohl 


ACID 

PIC¬ 

RIC. 


Dr 


169 


Lsevulose 


170 


Lecithin 


171 


Luminal 


172 


173 


Magisal 


Malachite 

Green. 


174  Maloarea  .. 


M.  to 
br.  liq. 
c.  cara¬ 
mel  odor 
and  ch. 
vap  bns. 


M.  c. 
charac¬ 
teristic 
odor. 


Ac.  yap. 
sm.  of 
alc. 


M.,  ch. 
odour  of 
Phenol 
&  Acetic 
Acid. 
Part.  m. 


goes  gr. 
up  tube 
and  then 
br.  vap. 
burns. 
M.  and 
sub.  en¬ 
tirely 
vap.  bns. 


Less 

than 

0-5 


SI. 


173 


Al¬ 

most 

insol. 


191 


12 


150 


About 
16 


Nil. 


30 

misc. 
c.  1. 
but 
throws 
out  c. 
more. 


Nil. 


SI. 

sol. 


Insol. 


Col. 

cryst. 

pp. 


Nil. 


Nil. 


Ni 


Nil. 


Nil. 


Or 

ang 

br 

PP 


Nil. 


Yell. 

PP- 


Nil. 


Abt. 

30 


Dark 

gr- 

pp. 


Nil. 


Dark 

gr. 

pp. 


Nil.  Nil. 


Nil. 


Dark 

gr. 

pp. 


Nil 


Yel 

pp. 


Nil. 


Dar 

dirt; 

br. 

PP- 


Nil, 
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O.  BROJf. 
AQ. 


9  Nil. 


Special  tests. 


Reduces  Bismuth  salts  in  alkaline  solution.  On  warming  with 
KOH  or  NaOH  turns  brown  (as  also  Glucose).  Fermentable 
direct  but  more  slowly  than  Glucose. 

Combines  with  Calcium  Hydroxide  forming  insoluble  gelatinous 
salt. 


0 


Dilute 

emul¬ 

sion 

gives 

orange 


PP- 


Characteristic  waxy  appearance. 

Boiled  with  Baryta  gives  Glycerophosphoric  Acid,  Neurins  and  a 
fatty  acid  (Stearic,  Oleic  or  Palmitic). — Watts. 


1  0-1  Gm. 
in  aq. 

2  Cc.  & 

3  drops 
NaOH 

gives 

wh. 

cryst. 

ppt. 


2 


Wh. 

pp. 


To  distinguish  from  Veronal.  Dissolve  0*1  Gm.  in  1  Cc. 
HjSO*  c.  heat  and  add  1  mgr.  NaNQ*.  Orange  col.  c.  Luminal, 
none  c.  Veronal. 

After  heating  c.  NaOH  and  acidifying  c.  H*SO*,  COa  evolved  c. 
acetic  sweet  odour. 

Pp.  c.  Millon's,  both  before  and  after  acidifying  with  HNOa,  soluble 
in  excess.  Gives  si.  col.  c.  Nessler. 

Mix  0*1  Gm.  c.  0*5  Gm.  KNO*,  and  2  Cc.  HaS04  in  a  test-tube. 
Heat  on  boiling  water-bath  10  mins.  Pour  into  10  Oc.  of  cold 
Aq.  Reduce  the  ppt.  Nitro  comp,  formed  c.  Zn.  and  decant  the 
sol.  Cool  to  0°  O.,  acidify  and  add  0*1  Gm.  KNO*  in  Aq.  Add 
a  portion  of  this  to  a  sol.  of  6-Naphthol  in  Soda.  Blood-red  col. 
if  Luminal.  Distinguishes  between  Barbituric  Acid  c.  or  s.  Phenyl, 
e.g.  Luminal  from  Veronal. — J.  Pharm.  Chim.,  '25,117,69-70,  per 
Analyst,  ’25,  jp.  465. 

HOI  precipitates  Aspirin.  The  filtrate  gives  reaction  for  Mg.  After 
hydrolysis  gives  the  Fea01,  salicylic  acid  reaction. 


3 


Dark 
gr.  pp. 


Its  solubility  in  Amyl  Alcohol  distinguishes  it  from  Methyl  Green 
and  its  allies. 


F4 


Nil. 


Malourea,  Syn.,  Veronal. — A  satd.  soln.  acidified  c.  HNO  3  gives 
pp.  c.  Millon’s,  soluble  in  excess.  This  test  is  important. 

The  M.Pt.  is  useful.  Substance  must  be  pure.  Viscera  (about  120 
Gm.)  are  extd.  c.  Ale.  and  purified  by  Ether.  40  to  50%  of  the 
poison  will  probably  have  been  excreted  in  the  urine  b.  death. 
Note  no  pps.  c.  alkaloid  reagents;  not  decomposed  by  boiling  c. 
20%  NaOH ;  no  br.  col.  c.  Nessler,  but  after  fusing  with  KOH, 
cooling  and  then  adding  Nessler,  the  usual  br.  col.  A  sol.  treated 
c.  2  drops  of  Dilute  HNOs  and  then  c.  Millon  gives  white  pp. 
soluble  m  excess. — W.  H.  Willcox,  L.  ii./i3,1179. 

Ethyl  Acetate  instead  of  Ether  good  for  extraction. — Y.B.P.,  22,157. 

According  to  our  experiments  (1921)  c.  Millon’s. — Sat.  aq.  sols. 
not  acidified  with  HNO*  of  Adalin,  Bromural,  Dial,  Luminal, 
Malourea,  Proponal,  and  Soneryl  give  pp.  c.  this  Reagent,  all 
sol.  in  excess,  except  that  c.  Adalin,  which  is  not  readily  sol. 

If  sat.  sols,  be  first  acidified  c.  a  few  drops  of  dilute  HNO*  the  same 
apply,  but  there  is  no  pp.  with  Adalin.  Acidifying  Sodium  Malo¬ 
urea  (Medinal)  of  course  throws  out  the  Barbituric  Acid.  See 
also  J.O.S.,  A.  ii./25,907. 

No  pp.  on  addg.  8  Oc.  Br.  Aq.  to  0T  Gm.  in  2  Cc.  Aq.  c.  3  drops 
NaOH.  Luminal  on  the  other  hand  pps. — Ph.,  Ned. 


232 


THE  EXTRA  PHARMACOPOEIA 


SOL. 

SOL. 

| 

ACID 

NO 

Substance. 

HEAT. 

M.PT 

AQ. 

ALC. 

!  May- 

Gold 

Pic- 

°C. 

(lin— 

)  (lin— 

)  ER’S. 

Chl. 

RIO. 

175 

Mannitol 

M.  goes 

113 

Almosl 

t  SI. 

Nil. 

Nil. 

Nil. 

Nitrate. 

br.  and 
explodes. 

insol. 

176 

Medinai 

Aik. vap. 

_ _ 

6 

Almos 

t  Nil. 

Nil. 

Nil. 

ale.  and 
ammon. 

insol. 

odor. 

177 

Mercuro- 

Chars. 

_ 

Readi- 

Insol 

Nil. 

Purple 

Nil. 

chrome 

iy- 

col. 

178 

Methyl- 

M.  to 

141 

V.  si. 

7 

Nil. 

Dark 

Nil. 

Amino  Oxy- 

Yell.liq. 

gr. 

benzoas. 

ch.  br. 
dist.  and 

PP- 

179 

Methyl- 

alk.  vap. 
M.  distills 

40 

Insol. 

Misc. 

Nil. 

Nil. 

s 

Nil. 

Aspriodine 

- 

c.  si. 
dec’m. 

180 

Methyl- 

M.  eff. 

149- 

1 

4 

Wh. 

Cream 

Nil. 

Atropin 

eh.  &  br. 

150 

PP- 

PP- 

Nitras. 

dist.  and 
alk.  vap. 

burns. 

181 

Methyl- 

Ch.  c. 

— 

SI. 

About 

Nil. 

Yi. 

Nil. 

Di-Tannin. 

br.  dist. 
Tannin 

3 

col. 

182 

odor. 

Methylene 

Swells 

— 

About 

SI. 

Co- 

Bl. 

Red 

Blue. 

and  ch. 
sulphur 
odor. 

6 

pious 

blue 

PP- 

PP- 

bl. 

PP- 

163 

Migrainine 

and 

Migralgin. 

M.  then 
ch. and 
gives 
br.  alk. 

101- 

105 

0.8 

1 

Wh. 

PP- 

Dull. 

yell. 

PP- 

Bright 

yell. 

PP- 

vap.  bns. 

184 

Morphine 

HCi. 

Ch.  c. 
br.  dist. 

— 

24 

About 

55 

Yell. 

wh. 

Yell. 

br. 

Yell. 

PP- 

Gel  at- 

PP- 

inous 

turns 

185 

Naphthol 

Gees  bl. 

y.  si. 

SI. 

PP- 

darker 

Bismuth. 

c.  red.  br. 

Nil. 

Nil. 

Nil. 

186 

Nicotine 

sub. 

Evaps.  c. 
naus  odor. 

— 

Misc. 

Misc. 

Wh. 

BuS 

Yell. 

i 

PP- 

PP- 

PP- 

DI 


N 


Be 

P] 


Re 

PI 


V.  ! 
re  i 
br 
PP 


m 


Du 

re( 

PP 


Ni: 


Cl 

pio 

bl 


Or 

rec 

PP- 


Rec 

br. 

PP- 


Nil 


Br. 

PP- 


CORROBORATIVE  TESTS. 


233 


BROM. 

AQ. 


Nil. 


|Decol. 


[Col. 

dis¬ 

charged. 


Dirty 
gr.  br. 

pp. 


Wh. 

pp. 


Nil. 


Bl.pp. 

and 

sol. 

almost 

color¬ 

less. 

Yell. 

PP. 

rediss. 


Yell. 

pp. 

at 

first. 

Nil. 


Yell. 

pp. 

rediss, 

at 

first. 


Special  tests. 


^Explodes  at  120°  C. 


jThis,  the  Sodium  Salt,  gives  the  reactions  characteristic  of  Veronal. 
Sol.  1  in  5  as  against  1  in  145  for  Veronal.  On  acidifying  a  sat. 
soln.  the  parent  body  is  thrown  out  and  can  be  identified.  The 
Sodium  may  be  titrated,  using  Phenolphthalein. 

HC1  precipitates  dibromo-oxy  mercury  fluorescein. 

Heated  c.  H2S04  and  HN03,  cooled  and  diluted  c.  Aq.,  gives  a 
pp.  of  HgS  c.  H2S. 

Bused  c.  NaOH,  dissolved  in  dil.  HN03,  gives  a  pp.  of  AgBr2  c. 
Agtro3. 

Distinguished  from  Cocaine,  Eucaine,  Stovaine,  Holocaine,  Novo- 
caine,  Alypin  and  Tropacocaine  by  Frohde’s  Iteagent,  which  gives 
a  faint  vi.  tinge,  but  nothing  c.  the  others,  except  Tropacocaine, 
which  gives  slight  gr.  Does  not  give  Diazo  reaction,  but  turns 
yell.  c.  NaN02  and  HC1. 

Fused  c.  NaOH,  dissolved  in  dil.  HN04,  gives  pp.  of  AgT2  c.  AgNOs. 

Heated  c.  cone.  H2S03  gives  off  vap.  of  Iodine. 

Heated  c.  NaOH,  Ac.  Acetic  added,  soin.  gives  vi.  co<.  c.  Fe2Cla. 

Gives  reactions  of  Atropine  and  a  Nitrate. 


0-1  Gm.  heated  with  2  Cc.  cone.  H2S04  gives  a  br.  col.  changing  to 
gr.  and  then  blue,  and  on  adding  Alcohol  abluetumingto  wine-red  . 


Slowly  decolorised  by  reduction  with  Zinc  and  Acid.  Alkali  to 
aqueous  solution  changes  colour  to  vi. 

Nitrous  Acid  converts  into  Methylene  Green. 


Give  reactions  of  Phenazone  and  Caffeine.  The  Citric  Acid  present 
in  Migrainine  is  not  easily  detected — solutions  give  no  pp.  with 
CaCl2.  The  Phenazone  may  be  pptd.  c.  Mayer  (Caffeine  is  not 
pptd.).  Caffeine  yields  the  murexide  reaction  provided  all  the 
Phenazone  pptd.  c  Br.  Aq.  is  filtered  out  first. 

If  to  a  strong  sol.  of  Migrainine  orMigralgin  Fe2Cl6  sol.be  added  in 
excess,  then  HC1,  the  red  is  destroyed  and  a  Yel.  pp.  formed. 
Phenazone  also  gives  this.  Both  give  green  colour  and  pp.  with 
NaNOa  and  HC1. 

Migralgin  dissolved  in  Aq.,  acidified  c.  HC1  and  shaken  c.  Ether, 
the  Ether  layer  washed  and  extd.  c.  dilute  alkali — Fe2Cls  gives 
vi.  col.  of  salicylate. 

Reddish  vi.  changing  to  slatey  blue  c.  Frohde’s  Reagent.  Liberates 
Iodine  from  Iodic  Acid.  Gives  blue  pp.  with  Fe2Clc  and  KcFe2 
(CN)12  sol.  (freshly  prepared). 

To  000002  Gm.  in  5  Cc.  Aq.  add  a  few  Cc.  H202,  then  a  few  drops 
H202  and  stir  c.  Copper  Wire.  Port  Wine  col. 

Hydrolysis  gives  Bismuth  salt  and  p  Naphthol. 


Liquid  strongly  alk.  Dropped  on  paper,  causes  a  grease  spot  which 
disappears  after  a  time.  Phosphomolybdic  Acid  gives  greenish 
pp.  Platin.  Chlor.  and  Tannin  also  pp.  in  dilutions  of  1  in  5,000 
and  1  in  500  resp.  Treated  with  a  drop  of  HCOH  sol.  and  then 
HNOj — rose  red  col. _ 
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No. 


187 


189 

190 

191 


192 


193 


194 

195 


196 


197 


198 


SUBSTANCE. 


Nitrobenzene 


188  Novocain 


Nuclein 
Papaverine . 
ParaSorm  . 


Paraldehyde 


Peiletierine 

(Solid). 


Petrol  Ether 
Phenacetin.., 


Phenalgin  ... 


HEAT. 


Hist.  eh. 
si.  vap. 
burns. 


M.  to 
clear 
liq.  ch. 
c.  alk. 
vap.  and 
naus. 
odor. 
Ch.  br. 
alk.  vap. 

burns. 
Alk.  fishy 
vap. 


Part  m. 
and  sub. 
vap.  bus. 


Evaps. 

vap.bns. 


M.  ch. 
and  alk. 
burns. 
Evaps. 
vap.  bns. 

M.  and 
volatilises 
almost 
completely 
vap.  bns. 


Phenazone  ... 


Phenazoni 

Aceto- 

Salicylas. 


Part  m. 
and  eff. 
dense 
sub.  ch. 
alk.  vap. 
bums. 
M.  then 
ch.  and 
br.  vap. 
bums. 


M.  Ace¬ 
tic  then 
Phenol 
vap. 


M.PT. 

°0. 


150 


147 


171 


10- 

12 


46 


135 


113 


About 
45 


SOL. 
AQ. 
(lln— ) 


SI. 


Less 
than  1 


V.  si. 


SI.  Sol. 

hot 

ins’l.c, 

Y.  si. 


SOL. 
ALC. 
(lin — ) 


May. 

eb’s. 


10 


Insol. 


SI.  Sol. 
hot  V. 
SI.  c. 
SI. 


10 


Insol. 

SI. 


Misc. 


4 

20 


Part. 


li 


160 


Part. 


H 


Nil. 


Wh. 

pp. 


Nil. 


Wh. 

pp. 


Nil. 


Nil. 


Nil. 


Nil. 

Nil. 


Nil. 


Ppt. 


Wh. 

pp. 


ACID 

Gold  pic- 
Chl.  rio. 


Nil. 


Br. 

PP- 


Nil. 


Bufc 

pp. 


Nil. 


Nil. 


Nil. 


Nil. 

Nil. 


SI. 

dark 

PP- 


Buff 

pp. 


Tell. 

pp. 


Nil. 


Yell. 

pp. 


Nil. 


Yell. 

pp. 


Nil. 


Nil. 


Yell. 

pp. 


Nil. 

Nil. 


Nil. 


Yell. 

pp. 


Nil. 


DRA< 


Ligh 

br. 

pp. 


Red- 

br. 

PP- 


Nil. 


Br. 

PP- 


Nil. 


Nil. 


Hark 

br. 

pp. 

Nil. 


Nil. 


Nil. 


Red 

br. 

pp. 


Red 

pp. 
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NO 

187 

188 

189 

190 

191 


BUOM 

AQ. 


Nil. 


Yell. 

pp. 

rediss. 
finally 
wh.  pp. 


Nil. 


Yell. 

PP- 

Nil. 


192 


Nil. 


193 

194 

195 

19G 


Wh. 

PP- 

Nil. 

Nil. 


Wh. 

pp. 

and 

ell. 


Special  Tests. 


Detection  of  traces :  distil  with  a  little  Sulphuric  Acid  in  steam, 
shake  distillate  with  Chloroform,  convert  oily  drops  into  Aniline 
by  reduction  with  Zinc  and  Sulphuric  Acid. 

Anhydrous  base  melts  at  58 — 60°. 

See  also  Cocaine  Chapter. 


Cf.  Acid  Nucleinic. 


Frohde’s  Reagent  gives  deep  blue  colour. 


Formalin  odour  on  heating.  Distillate  in  water  reduces  Silver 
Nitrate  (forming  mirror).  Responds  to  SchifFs  Test  (Sulphurous 
Fuchsin  solution).  Na  Nitroprusside  0-5%  gives  red  which  on 
acidifying  c.  Acetic  Acid  changes  purple. 

Nessler’s  Reagent  gives  a  reddish  precipitate  which  gradually 
changes  to  grey. 

If  to  5  Oc.  HsS04  in  which  0*02  Cm.  Salicylic  Acid  is  dissolved,  2 
drops  of  Formalin  (37%)  be  added  and  the  liquid  gently  warmed, 
a  permanent  red  col.  forms  (U.S.).  In  general  the  reactions  of 
Aldehydes. 

More  soluble  in  cold  water  than  hot — sat.  aq.  sol.  becomes  turbid 
on  warming-  Gives  mirror  with  Ammoniacal  Silver  Nitrate  on 
warming.  Gives  reactions  of  Aldehydes,  but  does  not  add  Am¬ 
monia  nor  Sodium  Bisulphite.  Warmed  c.  H2S04  it  is  converted 
into  Acetaldehyde. 

Gives  deep  blue  pp.  with  Cobalt  or  Copper  Sulphate. 

The  base  absorbs  Oxygen  from  the  air,  resinifying. 

B.Pt.  50 — 60  °C.  Does  not  dissolve  Dragon’s  Blood  (distinction 
from  Benzol). 

K2Gr207  in  HC1  soln.  gives  red  col.  1  Cc.  of  a  soln.  of  0-2  Gm.  in 
2  Cc.  HC1(25%)  boiled,  cooled  and  filtered  gives  reddish  violet 
on  adding  5  drops  Cl  water. 

Colour  Reaction  (Carietti). — Moisten  a  small  quantity  of  Phenacetin 
in  a  dish  c.  Acetaldehyde,  and  2 — 3  Cc.  HaSO 4.  Onstirring  with  a 
rod  the  acid  turns  red  (increased  by  warming).  Delicate  for  1  mgr. 
we  found.  The  colour  may  be  due  to  a  condensation  product ;  not 
given  by  Formaldehyde  and  distinguishes  between  these.  Trioxy- 
methylene  and  Hexamine  do  not  give  it. — O.D.  ih/28,777. 

Alcoholic  extractive  evaporated  to  dryness  gives  reactions  of  Acet¬ 
anilide. 

Also  contains  Sodium  Ricarbonate  and  Ammon.  Carbonate, 


197 


Yell. 

pp. 

rediss. 


198  j  Wh. 

pp. 


Gives  green  pp.  with  HNOs.  (Dse  Sodium  Nitrite  and  a  drop  of 
H2S04).  Aq.  sol,  gives  c,  eq.  vol.  HNO,  yell. soln.  changing  crim¬ 
son  on  warming.  Tannin  gives  a  white  pp.  c.  1%  solution. 

A  drop  of  Fe2Cl6  sol.  added  to  2  Cc.  of  1  ml, 000  sol. — red  colour 
changing  to  yell .  on  adding  II 2SO  4. 

Estimate  c.  Picric  Acid. — J.Rae,  P.J.  ii./ 28, 575- 
Gives  reactions  of  Phenazone  aad  Aspirin. 
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SOL. 

Sol. 

ACID 

NO. 

Substance. 

HEAT. 

M.PT. 

aq. 

Alc. 

MAY- 

GOLD 

PIC- 

Drag. 

eC. 

(lin— ) 

(lin—) 

ER’S. 

CHL. 

RIC. 

199 

Phenazoni 

M.  ell. 

90 

200 

Wh. 

SI. 

Y.  Si. 

Bed 

Saiicylas. 

br.  dial. 

pp. 

buff. 

yell. 

br. 

alk.  vap. 

pp. 

pp. 

pp. 

200 

Phenocoll 

Part  m. 

— — 

18 

34 

Wh. 

Nil. 

Yell. 

Br. 

HOI. 

and  ch.br. 

pp. 

pp. 

Bed 

sub. alk. 

turns 

pp. 

„  Salicyl  ... 

vap. 

cryst 

201 

M.  to  br. 

1G0— 

SI. 

50 

Nil. 

Nil. 

Yell. 

Br. 

liq.  ch. 

165 

c  rysts 

red 

alk.  vap. 

De- 

form 

PP 

Phenolph- 

comp. 

slwlv 

202 

M.  to  br. 

250 

Y.  si. 

10 

Nil. 

Nil. 

Nil' 

Nil. 

thalein. 

liq.  ch. 
Phenol  o. 

203 

Phenoquin  ... 

Oh. 

Abt. 

Insol. 

SI .  sol 

Nil. 

Nil. 

Nil. 

Br. 

Choking 

210 

pp. 

vap. 

204 

Phenyl- 

m., boils, ch. 

123 

Insol. 

250 

Nil. 

Nil. 

Nil. 

Nil. 

Aspriodine 

iodine  vap. 

205 

Phenyl- 

phenol  o. 
m.,  boils, 

118 

Insol . 

380 

Nil. 

Nil. 

Nil. 

Nil. 

Sedasprin 

ch.  HBr. 
&  irrit. 
salicylic 
ac.  odour 

20C 

Phloridzin  ... 

M.  c.  si. 

107 

V.  si. 

4f 

Nil. 

Nil. 

Nil. 

Nil. 

efli.ch.and 

solidi- 

gives  br. 

Acs  & 

dist.  and 

again 

207 

Physostig- 

vp.  bns. 

m.  170 

M.  gives 

75 

SI. 

2 

Wh. 

Br. 

Yell. 

Bed 

mine. 

v.  irritat¬ 
ing.  vap. 

pp. 

pp. 

pp. 

PP- 

and 

ch.  alk. 
vp.  bns. 

pur¬ 

plish 

20S 

Physostip- 

M.  gives 

140 

Less 

Less 

Wh. 

sol. 

Fawn 

Yell. 

Bed 

mine  Sulph. 

irritating 
inflam.  & 
alk. vap. 

thanl. 

than 2. 

pp. 

PP- 
turn¬ 
ing  to 

PP- 

br. 

pp. 

turn- 

bl.  c. 

ing 

purple 

or. 

209 

Picrotoiin 

M.  ch.  br. 
dist. 

192 

SI. 

13 

Nil. 

sol. 

Nil. 

Nil. 

Nil. 

210 

Pilocarpine  . 

Boils, 
ch.  & 
vp.  bns. 

Y. 

easily. 

Misc. 

Wh. 

pp. 

Crmy 

yell. 

pp. 

SI. 

yell. 

PP- 

Br. 

red 

pp. 

211 

Pilocarpine 

Nitrate 

Oh.alk.vp. 

— 

9 

50 

Wh. 

PP. 

Crmy 

yell. 

Yell. 

pp. 

Br. 

red 

PP. 

pp. 

212 

Piperazin  ... 

_ 

M.<fc  evaps 
vp.  bns. 

104- 

107 

2 

3 

SI. 

wh. 

PP. 

Bed 
br. 
PP-  1 

SI. 

yell. 

PP- 

Bl. 

to  yell. 
PP- 
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NO. 

BROM. 

aq. 

Special  Tests. 

199 

Wh. 

PP. 

Gives  reactions  of  Phenazone  and  Salicylic  Acid. 

200 

Yell. 

PP- 

rediss. 

first. 

On  treating  1  Cc.  of  sol.  of  0*2  Gm.  in  2  Cc.  of  HOI  (25%)  boiled, 
cooled  and  filtered,  with  5  drops  of  fresh  01  water  gives  reddish  vi. 
colour.  0-1  Gm.  boiled  with  2  Oc.  33%  NaOH  and  then  2  drops 
of  OHOlj  added  gives  Isonitrile  odour  and  bl.  drops  on  surface. 

201 

Wh. 

PP- 

Reactions  of  Phenocoll  and  Salicylic  Acid. 

202 

Nil. 

Red  colour  with  Caustic  Alkalis  disappearing  with  acids.  Silver 
Nitrate  gives  a  violet  pp. 

203 

Nil. 

Sat.  sol.  in  hot  HOI  gives  pp.  of  brown  crystals  c.Pt.  Ohlor.  Sol. 
Dissolve  1  Gm.  in  excess  of  Ammonia  and  evap.  to  dryness  on  w.  b. 
or  until  free  from  M,  odour.  Dilute  c.  water  to  20  Oc.  and  filter. 
Separate  portions  of  this  give  white  pp.  c.  AgNO,  sol.,  yell.  pp.  c. 
Lead  Acet.,  and  green  pp.  c.  CuS04. — U.S.X. 

204 

Fuse  c.  soda-lime,  solve  in  aq.,  acidify  c.  HN03  and  add  AgNOs — 
yell.  pp.  See  also  Sedasprin. 

205 

Fuse  c.  soda-lime,  solve  in  aq.,  add  HNOa  and  AgNOs. — Yell.  pp. 
Boil  c.  NaOH,  cool,  add  Ac.  Acetic  and  Fe.Cl*.  Violet  col. produced. 

206 

SI. 

Yell. 

PP- 

Sols,  have  avid’ty  for  NHa.  In  taking  up  10%  it  turns  red  and  melts 
to  a  colourless  mass.  Mix  0-1  Gm.  with  a  crystal  of  Vanillin  and 
1  drop  of  HOI  cone,  and  warm — red  col.  results. 

207 

Yell. 

PP- 

Oalx  Chlorinata  turns  a  sol.  red.,  but  on  further  addition  decolorises. 
It  gives  a  brown  col.  c.  NaNOa  and  HOI  turning  blue  c.  NaOH. 

208 

Yell. 

PP- 
rediss. 
at  first. 

Brown  c.  NaN02  and  HOI,  violet  pp.  with  NaOH. 

If  a  salt  is  dissolved  in  Chloroform  and  heated  to  b.p.  c.  NaOH,  the 
aq.  layer  becomes  golden,  while  the  Ohlorof.  is  a  pale  rose.-J.C.S., 
A.  ii./25,247. 

209 

Nil. 

Mixed  c.  3  x  its  weight  of  KNOs  and  moistened  c.  H2S04  and  then 
NaOH  in  excess  added  gives  red. — Langley's  Reaction.  To  a 
trace  add  1  drop  20%  Benzaldehyde  in  abs.  Ale.,  then  1  drop 
H2S04  s.  shaking — violet  (Melzer). 

210 

Pale 

Yell. 

PP- 
rediss. 
at  first. 

To  a  sol.  in  cone.  H2S04  add  a  trace  of  K2Cra07. — Bluish-green 
changing  to  fairly  permanent  green.  Phosphomolybdic  Acid, 
Phospho-Tungstic  Acid  and  Iodo-Potassic  Iodide  pp.  from  HOI 
solution. 

211 

PP- 

rediss. 

at 

first. 

Dissolve  0-2  Gm.  in  2  Oc.  Aq.,  add  2  Cc.  acidified  H203  and  small 
layer  of  Benzene.  Add  4  drops  0-3%  XaCr207  and  shake.  Aq. 
layer  remains  yellow — Benzene  violet  (distinction  from  other 
alkaloids). 

212 

Yell. 

PP- 

Dissolves  Uric  Acid  forming  the  neutral  Urate.  Piperazin  Phos¬ 
phate  forms  4-sided  tabular  crystals. 

rediss. 

Gives  white  pp.  with  Nessler’s  Reagent. 
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SOL. 

Sou. 

ACID 

NO. 

Substance. 

heat. 

M.PT. 

AQ. 

ALC. 

MAY- 

Gold 

PIC- 

Drag. 

°0. 

(lin— ) 

(lin—) 

ER’S. 

Chl. 

RIO. 

213 

Pieerazin 

M.&evaps. 

Abt. 

100 

10 

Nil. 

V.  si. 

Yell. 

Bed 

Benz. 

vp.  bns . 

167 

buff 

pp. 

br. 

pp. 

pp. 

214 

Piperidine 

M.  vap.  c. 

Abt. 

Less 

About 

Wh. 

Nil. 

Nil. 

Br. 

,■*  Tart. 

celery  o. 

80 

thanl. 

30 

crysts 

pp. 

form 

215 

Podophyllo- 

Part  m. 

117 

V.  si. 

Misc. 

- - 

Nil. 

Nil. 

Nil. 

toxin 

ch.br.  rlist. 
andvp.bns 

216 

Proflavine  ... 

Aik.  vap. 

— 

140 

48 

|  Or- 

Deep 

Or- 

Br. 

h2s. 

ange. 

gr. 

ange. 

pp. 

Prcponal  ... 

pp. 

fiuor. 

pp. 

217 

Distils 

145 

Insol . 

SI.  sol. 

Nil. 

Nil. 

Nil. 

Nil. 

218 

Pyramidon... 

Burns  c. 

108 

20 

2 

Wh. 

Vi. 

Yell. 

Br. 

isonitrile 

pp. 

col. 

PP- 

pp. 

219 

Quinine 

odor. 

rediss. 

M.  ch.  c. 

172 

V.  si. 

1 

Wh. 

Cre’m 

Yell. 

Br. 

br.  dist.  & 

pp. 

pp. 

pp. 

red 

alk.vp.bns. 

PP- 

320 

Quinine 

M.  to  red 

800 

100 

Wh. 

Ore’m 

Yell. 

Br. 

221 

Sulphate 

liq.  ch.  c. 
vi.  then 
br.  vap. 

pp. 

pp. 

pp. 

red 

pp. 

Resorcin  ... 

M.  &  sub. 

110 

1 

0-5 

Nil. 

Grad. 

Nil. 

Nil. 

vp.  bns., 
c.  sweet  o. 

goes 

gr- 

222 

Saccharin  ... 

M.  to  clear 
liq.ch.wh. 

220 

SI. 

25 

Nil. 

Nil. 

Nil. 

Nil. 

crvst.sub. 
&  vp.  bns. 

223 

c.  arom.  o. 

Salacetol  ... 

M.  and  ch. 
vp.  bns. 

67 

SI. 

14 

Nil. 

Nil. 

Nil. 

Nil. 

224 

Salicin 

M.  then  eh. 
c.  cararoel 
odor. 

198- 

201 

28 

50 

SI. 

opal. 

Nil. 

Nil. 

Nil. 

225 

Salic  jl- 
Salicylas 

M.  gives 
wh.  sub. 

142 

Very 

el. 

15 

Nil. 

Nil. 

Nil. 

Nil. 

ch.  gives 
Phenol  o. 

• 

Sal  Limonis  . 

vp.bns. 

226 

Oh . and 
si.  vap. 

— 

About 

40 

SI. 

Nil. 

Nil. 

Nil. 

Br. 

227 

pp. 

Salocoll  vide 

- 

I’HENOCOLL 

" 

— - 

— 

— 

— 

Sauicyl. 

— - - - — 

— - 

-- 

NO 

213 

214 

315 

31C 

217 

P 

218 

219 

220 

221 

322 

323 

924 

225 

226 

227 
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Special  tests. 


Aq.  sol.  acidified  c.  HOI  pps.  Benzoic  Acid.  The  aq.  sol.  gives  test 
for  Piperazin  q.v. 

Piperidine  is  a  liquid  with  ammoniacal  and  peppery  odour,  and  i3  a 
very  strong  base. 

Alkalies  convert  into  gelatinous  acid  which  loses  water,  giving  a  sub¬ 
stance  melting  at  227°. 

Sols,  are  similar  to  those  o  Acriflavine.  S04  Reactions.  Reduces 
Permanganate  readily. 

After  heating  c.  NaOH  and  acidifying  c.  H2S04,  OOs  evolved — 
pungent  vapour  c.  odour  resembling  Menthol. 

Sat.  sol.  gives  white  pp.  with  Millon’s — cf.  Malourea.  No  colour 
with  Nessler’a  Reagent  except  on  fusing  with  KOH. — W.  H.  M., 
1921. 

AgNO*  gives  violet  followed  by  pp.  of  Metallic  Silver.  Fe2018  gives 
bluish- violet.  Violet  with  NaN02  and  HC1. 

Dissolves  o.  blue  fluorescence  c.  HsS04,  Acetic  Acid  and  Tartaric 
Acid. 

White  pp.  c.  NHg  soluble  in  Ether  andi  n  excess  of  NH„.  Thalleio- 
quin  Test  with  01  and  NHa.  Is  distinctive  for  Quinine  and  shows 
less  than  O’ 0001  Gm.  Belladonna,  Oolchicum,  Oonium,  Gelsa- 
mium,  Ipecacuanha,  Opium,  Nux  Vomica  do  not  inhibit  the 
reaction.  Use  dilute  sol3. 

See  reactions  for  Quinine. 


On  heating  0‘ 05  Om.  with  0-1  Gm.  Tartaric  Acid  and  10  drops  cone. 
HaS04  carmine  liquid  forms  which  is  yellow  on  diluting  c.  Aq. 
Not  pptd.by  neutral  LeadAcetate  (distinction  from  Pyrocatechin). 
Bluish  violet  with  Fe2Cl8  changing  to  yellow  on  adding  NHS ,  dis¬ 
tinction  from  Catechol  and  Quinol. — U.S.  X.  Resorcinol  and 
Phloroglucinol  are  the  only  ordinary  Phenolic  compds.  giving 
coloured  pp.  immed.  in  the  cold  when  2  Cc.  of  40%  Formaldehyde 
and  3  Oc.  cone.  HC1  are  added  to  a  sol.  of  0*1  Gm.  In  3  Oc.  95% 
Alcohol. — J.C.S.  A.i./24,G38. 

Dissolved  in  25%  KOH,  q.s.  and  Br.  Aq.  added  till  yell.,  Br.  substit. 
body  is  thrown  out.  0*0001  Om.  heated  c.  1  mgr.  Resorcin  and  1  drop 
HtSO  4  yell.,  then  dark  green.  After  cooling  dissolve  in  Aq.  and  add 
1  or  2  drops  33%  NaOH — intense  fluorescence. 

Gives  on  alkaline  hydrolysis  reactions  of  Salicylic  Acid  and  the  liquid 
reduces  Fehling’s,  smells  of  Meth.  Salicyl.  and  burnt  sugar  and 
turns  yell. 

Heated  c.K2Cr2  07,  a  few  drops  of  H2S04  and  some  Aq.  gives  Salicylic 
Aldehyde  (Meadow  Sweet).  Dissolves  in  HC1.  and  on  boiling 
throws  out  Resin  (Saliretin). 

Yields  Salicylic  Acid  on  hydrolysis.  Formula  C4H4.QHCOO» 
04H4C00H,  i.e.,  Salicyl-Salicylic  Acid. 


Calcium  Chloride  gives  wnite  pp.  insoluble  in  Acetic  Acid.  Potash 
flame.  Decolorises  K.Mn208  with  effervescence  on  warming  at 
60-65°  with  Acid  Sulpb.  dil. 
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SOL. 

SOL. 

ACID 

NO. 

Substance.. 

Heat. 

M.Pt. 

AQ. 

ALC. 

MAY- 

Gold 

Pic- 

DRAG. 

°0. 

(lin— ) 

(lin—) 

ER’S. 

Chl. 

RIG. 

228 

Salol 

M.  boils 
Phenol  o. 

43 

Y.  si. 

10 

Nil. 

Nil. 

Nil. 

Nil. 

229 

Saloii'ainine 

M.  ch. alk. 

139 

Y.  si. 

120 

SI. 

Nil. 

Nil. 

Sl.br. 

vp.  bns. 

opal- 

pp. 

esce. 

— 

Salvarsan  see 

— 

- - 

— 

-  . 

(ABE3NO 

BENZOL) 

230 

Santalol 

Part 

— • 

Pract. 

Abt. 

Nil. 

Nil. 

Nil. 

Nil. 

231 

Salicylas. 

evaps.  c. 

insol. 

Santonin  ... 

M.  to  clear 

170 

SI. 

40 

Nil. 

Nil. 

Nil. 

Nil. 

liq.  ch. 
gives 
br.  dist. 

232 

Sedasprin  ... 

M.  ch. 
pung.  o. 

136 

1500 

4 

Nil. 

Nil. 

Nil. 

— 

233 

Sodii  Cacodyi. 

M.  Bbl. 

sub.  inflam, 
c.  garlic  o. 

— 

0-5 

1 

Nil. 

SI. 

buff. 

Nil. 

Bed 

br. 

234 

„  Glyceroph 

Ch.  and 

— 

0-35 

SI. 

Nil. 

pp. 

Nil. 

Nil. 

pp. 

Nil. 

„  p-amino- 

irrit. 
vp.  bns. 

slowly 

— 

— 

- 

phenyl 

Arsonas 

( see  Arsamin) 

235 

„  Salicyl  ... 

Ch.  c.  odor 
of  Phenol. 

— 

0-83 

5* 

Nil. 

Nil. 

Nil. 

Nil. 

236 

Sodii 

Sulphocarb. 

Decrepi¬ 
tates,  ch. 
vap.  bns. 

— 

5 

150 

Nil. 

Nil. 

Nil. 

Nil. 

c.  Phenol 

237 

338 

„  Sulphori- 
cinas 

0. 

Evaps.  ch. 

— 

Misc. 

Misc. 

Nil. 

Nil. 

Nil. 

Yell, 
br.  pp. 

Sodii 

Taurochclas. 

Part  m., 
swells  up 

— 

0-5 

About 

2 

Nil. 

Nil. 

Nil. 

Br. 

vp.  bns. 

resi¬ 

nous. 

PP- 

339 

Sparteine 

Sulph. 

M.  boils 
ch.  Pyr- 

First 
at  62 

Less 
t,h  a, 

6 

Wh. 

Buff. 

Yell. 

Bed 

idinic  o. 

and 

0-5 

pp. 

pp. 

pp. 

br. 

vp.  bns. 

again 

pp. 

140 

340 

Stovaine 

M.  vola- 

175 

Wh. 

tilises  o. 

li) 

3 

Yell. 

Yell. 

Buff. 

of  varnish. 

PP- 

pp. 

pp. 

pp. 

341 

Strophanthin 

Swells  ch. 
c.  br.  dist. 

Begins 

at  170 

Less 

thanl. 

Abt. 

1 

Nil. 

Nil. 

Nil. 

Nil. 

vp.  bns. 

Com- 

Ptly. 
at  190 

CORROBORATIVE  TESTS. 


241 


sTo. 


BROM. 


Special  tests. 


AQ. 


28 


29 


Nil. 

Nil. 


Ale.  sol.  pps.  c.  Bromine.  Violet  c.  Fes01,  in  Ale.  sol.  Test  for 
Phenol  and  Salicylic  after  melting  c.  soda,  or  heating  c.  Ale.  KOH. 
On  hydrolysis  gives  reactions  of  Quinine  and  Salicylic  Acid. 


30 


Nil. 


Alcoholic  solution  coloured  violet  by  FeCl„. 


31 


Nil. 


;32  Nil. 

133  Nil. 


Warmed  on  w.  b.  c.  50%  H2SOt  and  a  trace  of  FeCls,  yell.ccl.  forms, 
then  orange,  red,  violet  and  lavender,  or  a  blood-red  can  be  extd. 
by  Amyl  Ale.  A  crystal  warmed  c.  Ethyl  Nit.  Sol.  and  a  few  drops 
of  KOH  gives  a  rose-red. 

Hydrolyse  c.  HOI.,  neutralise  c.  NaOH,  add  FeCl, — violet  color. 
Fuse  c.  Soda  Lime,  solve  and  acidify  c.  HNOj,  yell,  ppt.c.  HNOa. 

Few  drops  of  aqueous  solution  with  2  Cc.  Hypophosphorous  Acid 
develop  garlic  odour  of  Cacodyl  in  a  short  time. 


134 


Nil. 


On  incineration,  Pyrophosphate  is  formed. 

Lead  Acetate  precipitates  but  not  Magnesia  mixture.  Cold  Am¬ 
monium  Molybdate,  either  precipitates  on  standing  or  heating. 


235 


236 


237 

238 


239 


240 


Wh. 

pp. 


See  Acid  Salicylic. 


Dec-ol-  Dilute  solution  does  not  give  yellowish  brown  with  Uranium  Nitrate 
orised  (solution  distinction  from  Salicylate),  Soda  flame.  Incineration 
gives  about  30%  Na2S04. 


Tell. 

pp. 

Besin- 

ous 

greyish 

pp. 


Tell. 

pp. 

rediss 

at 

first. 


Tell. 

pp. 


Occurs  as  thick  yellow  liquid  with  characteristic  odour. 


Taurocholic  Acid  forms  shining  hygroscopic  bitter  needles  easily  sol. 
in  water  and  Alcohol.  Solutions  dextrorotatory.  On  heating 
at  100°  C.  or  boiling  with  KOH  or  acids  decomposes  into  Cholic 
Acid  C21Hll(05  and  Taurine  C2H7NOaS. 

To  aq.  sol.  of  the  Na  Salt  add  2/3  bulk  of  H2S04  and  a  few  drops  of 
syrup — violet  colour. — Pettenkofer’s  Bile  Arid  Test. 

White  pp.  with  Cdl2.  Sodium  Phosphomolybdate  gives  white  pp. 
soluble  on  heating.  Ammon.  Sulphydrate  forms  orange  col. 

Grant’s  Test. — A  strip  of  filter  ppr.  moistened  c.  the  Chlorof.  ext. 
of  Ammoniacal  solution  of  the  alkaloid  is  dried  and  is  exposed  to 
Br.  then  to  NH3  fumes.  On  finally  warming,  a  bright  pink  colour 
forms. — J.C.S.  A.  ii./25,448.  We  found  0-0001  Gm.  responds. 

Distinguished  from  Cocaine  and  other  substitutes  (except  Holocaine) 
in  that  its  aq.  sol.  gives  pp.  c.10%  Aqueous  Ammonia,  10%  KOH, 
and  Sat.  Sol.  of  Sod.  Bicarb. 
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Nil. 


Add  a  trace  of  Ferric  Chloride  and  a  few  Cc.  of  concentrated  Sul¬ 
phuric  Acid  to  an  aqueous  solution  of  Strophanthin  1  in  50.  A 
pp.  is  formed  which  changes  in  two  hours  to  dark  green. 
Solutions  are  dextrorotatory. 
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— 

SOL. 

SOL. 

ACID 

DRAG 

NO. 

Substance. 

Heat. 

H.PT. 

AQ. 

ALC. 

May- 

GOLD 

Pic- 

°0. 

(lin— ) 

(lm— ) 

ER’S. 

Chl. 

ric. 

242 

Strychnine  ••• 

M.  to  br. 

268 

Wsl. 

160 

Wh. 

Buff. 

Yell. 

Buff. 

iiq.  & 
yp.  bus. 

pp. 

pp. 

pp. 

pp. 

243 

Sucrose 

M.  yell. 

160 

Less 

Abt 

Nil. 

Nil. 

Nil. 

Nil. 

(Cane  sugar) 

Iiq.  ch.  & 

than 

120 

vp.  bng. 

0‘5 

244 

Sulphonal  ... 

Part  m. 

126 

SI. 

50 

Nil. 

Nil. 

Nil. 

Nil. 

cryst.  sub. 
garlic  vap. 

245 

Terpineol 

Evaps. 

ent'r’ly 

— 

SI, 

Mise. 

Nil. 

Nil. 

Nil. 

Br. 

(  Distillate 

pp. 

prom 

vp.  bus. 

Terfinol) 

246 

Terpin 

H.  evaps. 

116 

SI. 

14 

Nil. 

Nil. 

Nil. 

Nil. 

Hydrate 

inflam.  sub. 

247 

Tetrahrom- 

Coke  like 

- - 

Bead- 

Insol. 

Nil. 

Purp. 

Orim- 

or. 

phenol- 

o.  of  Br.- 

iiy 

Blue 

son 

pp. 

phthalein 

phenol 

byrefl. 

(SODIUM) 

light 

248 

Tetra-iodo- 

Ch.  Iod.vp. 

— — 

Bead- 

Insol. 

Nil. 

Br. 

Nil. 

_  ,  _ 

phenol- 

phthalein 

(SODIUM) 

ily 

pp. 

249 

Tetra-iodo- 

B.  &  bl. 

V.  si. 

21 

Nil. 

Nil. 

Nil. 

V.  si, 

1 

Pyrrol. 

sub.vi.vp. 

260 

Theobromine 

M.  sub. 

Abt. 

V.  si. 

SI. 

Nil. 

Nil. 

Nil. 

SI.  re 

res.  ch.  vp. 

300 

br.  pp 

251 

Theobromine 

Aceto 

M.  c.  eff. 
to  br.  Iiq. 

— 

SI. 

SI. 

Nil. 

* 

Nil. 

Nil. 

Nil. 

Salicyl 

wh.  sub. 
ch.  vap. 

252 

Theobromine 

Sodium 

Part  m. 
vp.wh.  sub. 

— 

— 

SI. 

Nil. 

Nil. 

Nil. 

Yell,: 
br.  pp 

Acetate 

chalk. 

CORROBORATIVE  TESTS. 


Special  Tests. 


Violet  c.  K2Cr20,  and  H2S04,  and  yellow  passing  to  violet  c.  Yitaii’s 
Reaction,  v.  Atropine,  this  chapter. 

Mandelin’s  Reagent  gives  blue  colour  changing  to  vermilion.  On 
adding  alkali  pink  to  purple. 

Phosphomoly  bdic  Acid  wil  1  show  0*  0001  Gm.  Picric  Acid  0-  0000  5  Gm . , 
Tannic  Acid  0*00004  Gm.  Mercuric  Potassium  Iodide  0*000000 
Gm.,  Potassium  Bismuth  Iodide  0*00002  Gm.,  Platinic  Ghlorie 
only  0*001  Gm.,  and  Gold  Chloride  0*0001  Gm. — Dragendorfl. 

Cone.  ROH  turns  this  brown  on  heating.  (Glucose  is  turned  brown 
in  the  cold).  Rot  directly  fermentable — requires  inversion  by 
Yeast  or  dilute  acids.  Does  not  form  Osazone  or  reduce  Pehling’s 
until  hydrolised. 

A  mixture  of  1  Cc.  of  Saturated  Nickel  Ammon.  Sulph.  sol.,  1  Cc. 
of  Sucrose  sol.  and  few  drops  of  H2S04  or  HC1  is  boiled  when  the 
green  colour  changes  to  yellow  and  then  to  red.  0*005  Gm.  of 
Sucrose  responds  other  sugar’s  not  interfering. 

Sucrose  can  be  separated  from  a  dry  mixture  with  Dextrose  by 
extraction  with  hot  Ethyl  Acetate ,  Sucrose  being  insoluble. 

By  fusion  c.  KOH,  a  red  becoming  blue  on  diin.  c.  Aq.  is  produced 
and  S.  is  pptd.  on  acidifying. 

Heated  c.  Charcoal, Mercaptanis  evolved. 

Strong  odour  of  Hyacinths  and  Lilac. 

B.Pt.  216-218°  C.‘  See  Vol.  I.,  p.  804. 


On  adding  few  drops  cone.  H2S04  to  hot  solution  the  liquid  becomes 
turbid  and  odour  of  Lilac  produced. 

Fused  c.  NaOH  dissolved  in  HN03  pp.  of  AgBr  c.  AgNOa.  The 
phthalein  compd.  is  ppd.  as  light  buff  pp.  c.  acid. 


Wh.  pp.  c.  HC1.  which  rediss.  in  NaOH  c.  return  of  blue  col.  Fuse 
c.  NaOH.  Add  HNOs  and  AgNO„ — yell.pp. 


Warmed  c.  NAOH  and  Zn.,  fumes  of  Pyrrol  are  given  off.  These 
colour  Pine  Wood,  e.g.,' a  match,  soaked  in  HC1  red.  Gives  red 
on  warming  an  Ale,  sol.  c.  HN02. 

Gives  Murexide  Test. 

Pps.  Silver  Theobromine  on  adding  AgNOs  sol.  to  a  very  dilute  sol. 
of  the  Nitrate.  Sodium  Phosphotungstate  gives  yellow  pp. 

Heated  c.  dil.  II2S04  and  Lead  Dioxide  (avoiding  excess),  C02  is 
evolved.  The  product  pps.  S.  from  H2S,  colours  skin  purple  and 
turns  blue  a  little  Magnesia. 

Reactions  of  Theobromine  and  Aspirin. 


Gives  Murexide  Reaction.  Aqueous  solution  1  in  5  neutralised  with 
dilute  Hydrochloric  Acid  in  presence  of  Litmus  solution  gives 
white  precipitate  of  Theobromine.  (A  little  alkali  assists  its 
solubility  in  water). 
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isro. 

Substance. 

j 

HEAT. 

M.PT. 

°0. 

SOL. 

AQ. 

(lin— 

Sol. 

ALC. 

(lin— 

May¬ 

er’s. 

GOLD 

CHL. 

ACID 

Pl.C 

Rlfc. 

DRAG. 

253 

Theebromin- 

Sod-Salicyl 

Ch.  Phenol 
odor  wh. 
dist.  Tap. 

2 

(cf. 

Voi.i.; 

Y.  si. 

Nil. 

Br. 

color 

&  V. 
si  pp. 

Nil. 

Deep 
br.  pp. 
turn¬ 
ing 
light¬ 
er. 

254 

Theophylline . 

M.  to 
yell.  liq. 
sub.  res. 
cb.  vap. 

266 

si. 

90 

Nil. 

Nil. 

Nil. 

Br.  bl. 

pp. 

255 

Theophvlline 

Sodium 

Acetate. 

Parc.  m. 
and  ch. 
vap. 

— 

20 

SI. 

Nil. 

Br. 

col. 

Nil. 

Dark 
br.  pp. 

256 

Thioresorcin 

Oh.  yell, 
sub.  and 
vap. 

— 

Y.  si. 

Y.  si. 

Nil. 

Nil. 

Nil. 

Nil. 

257 

Thiosinamin 

M.  to 
liq.  garlic 
od.  ch. 
alk.  vap. 

74 

18 

2 

Wh. 

pp. 

Buff. 

PP- 

rediss. 

Nil.  at 
first 

si. 

pp.  a. 

Or. 

yell. 

pp. 

258 

Thiosinamiue 

Ethyl 

ledids 

Ch.  alk. 

vap. 

garlic 

68 

Easily. 

Mi  sc. 

1 

Wh. 

pp. 

Br.  bl. 

pp. 

Yell. 

pp. 

Red- 

br. 

pp. 

259 

Thymol 

M.  evaps. 
aromatic 

vap. 

50- 

51 

1500 

0-37 

Nil. 

Nil. 

Nil. 

Nil. 

260 

Thymol 

Iodide 

M.  to 
br.  c.  vi. 
br.  vap. 

Nil. 

Insol. 

Y.  si. 

Nil. 

Nil. 

Nil. 

Nil. 

261 

Toluol 

Evaps. 

entirely 

vap. 

— 

Y.  si. 

1 

Nil. 

Nil. 

Nil. 

Nil. 

262 

Tribrom- 

phonol. 

M.  ch. 
wh.  snb. 
irritat- 
ing  vap. 

85 

Insol . 

3 

Nil. 

Nil, 

Nil. 

Nil.  , 

r 

263 

Tribrom- 

phenol 

Bismuth. 

Bl.  and 
gives 
yell.  sub. 
first  and 
br.  a. 

Insol . 

Insol. 

Nil. 

Nil. 

Nil. 

Nil. 

264 

Trional 

M.  boils 
ch.  odour 
of  mer¬ 
captan. 

76 

420 

11 

Nil. 

Nil. 

Nil. 

Nil. 

265 

Tropacoeaine 

HC1. 

M.  ch. 
br.  sub. 

2 

^-bout 

9 

Wh. 

PP. 

Yell. 

pp. 

Yell. 

pp. 

Red. 

PP- 

253 

254 

255 

256 

257 

258 

259 

260 

2G1 

262 

263 

264 

265 


CORROBORATIVE  TESTS. 
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Special  Tests. 


On  acidifying  c.  HC1  Salicylic  Acid  is  thrown  out.  Remove  Theo¬ 
bromine  from  the  filtrate  c.  Chioro.,  this  gives  Murexide  Reaction. 


Gives  Murexide  Reaction. 


Gives  reactions  of  Theophylline  and  also  of  Acetate  (after  removing 
the  Theophylline  by  neutralising  and  filtering). 

Yellow  powder.  Oxidation  gives  a  Sulphonic  Acid. 


Usually  has  a  faint  garlic  odour.  Heated  with  Lead  Hydroxide, 
Hydrogen  Sulphide  is  removed. 


Usually  has  slight  garlic  odour. 

NaNOj  and  HQ1  gives  brown  pp. 

Yellow  pp.  with  Lead  Acetate  insoluble  in  dilute  HN 0  3  but  blackened 
by  cone.  HNOs. 

Characteristic  odour,  see  Vol.  I.f  p.  809. 

B.Pt.  232°  0. 


Iodine  evolved  on  heating  with  HcSOt. 


R.Pt.  109—111°  0. 

On  oxidation  yields  Benzoic  Acid. 


Characteristic  odour. 


Decomposed  bv  acids,  giving  Bismuth  Salt  and  Tribromphenoi 
(M.Pt.  85°). 


Heated  c.  charcoal  gives  mercaptan  odour. 


Boiled  with  HOI,  this  is  converted  into  Benzoic  Acid  and  Pseudo- 
tropine. 


r 
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NO. 

Substance. 

HEAT. 

M.PT 

°0. 

SOL. 
AQ. 
(lin — 

SOL. 

ALC. 

(lin- 

MAY¬ 

ER’S. 

Gold 

Chl. 

ACID 

PIC¬ 

RIC. 

DRAG. 

266 

Tyltalsin  ... 

M.  ch. 
odour  of 
Phenol 
&  Sal  icyl. 
Esters. 

6 

Nil. 

Nil. 

Nil. 

Yell. 

pp. 

267 

Tyliithin  ... 

M.  ch. 
odour  of 
Phenol  & 
Salicyl. 
Esters. 

1 

4 

Nil. 

Nil. 

Nil. 

Yell. 

pp. 

268 

Tylmarin  ... 

M.  ch. 
odor  yap. 

152 

SI. 

15 

fNil. 

Nil. 

Nil. 

Nil. 

269 

Urea . 

M.  gives 
wh.  sub. 
and  yap. 
Res.  solid 
then  sub. 

132 

1 

74- 

Nil. 

Nil. 

Nil. 

Nil. 

270 

Urethane  ... 

M.evaps. 

vap. 

50 

2 

Less 

than  1 

Nil. 

Nil. 

Nil. 

Nil. 

271 

Veratrina  ... 

Veronal  see 
Malourea 

M.  to 
yell .  br. 
liq.  br. 
dist.  yap. 

145- 

155 

V.  sl. 

3 

V.  sl. 

wh. 

pp. 

Sl. 

cloud 

Nil. 

Red 

br. 

pp. 

272 

Yohimbin  ... 
HCi 

M.  to 
br.  liq. 
beastly 
odor, 
ch.  yaps. 

300 

SI. 

100 

Wh. 

pp. 

’  ’ 

Yell. 

PP- 

Red 

br. 

pp. 

273 

Zinc  Sulpho- 
Carb. 

Ch.  c. 

odor  of 
Phenol, 
vap. 

9 

H 

Nil. 

i 

; 

Nil. 

Nil. 

| 

Nil. 

) 

j 

CORROBORATIVE  TESTS. 


Brom 

AQ. 


Wh. 

pp. 


Wh. 

pp. 


SI. 

cloud. 

Nil. 


Nil. 


Yell. 

pp. 


Nil. 


Decol¬ 

orised. 


Special  Tests. 


HC1  precipitates  Aspirin.  The  filtrate  gives  reactions  for  Ca. 
After  hydrolysis  gives  reactions  for  Salicylic  Ac. 


As  above  for  Tvlcalsin  except  filtrate  gives  reactions  for  Li. 


Soluble  1  in  14  in  Ohlorof.  (Acid  Ooumaric  is  only  slightly  soluble). 
Hydrolised  by  alkali  giving  Acetate  and  Coumarate. 

Heated,  gives  NHS  and  residue  gives  Biuret  Test.  Urea  Nitrate 
pptd.  from  strong  sols.  Decomps,  c.  Hypobromite  ( see  also  Urine 
Anal.  Chapter). 


Heated  with  KOH,  it  yields  NHS,  K2C08  and  Alcohol. 


Mixed  with  powdered  Cane  Sugar  and  H2S04  it  gives  green  colour 
turning  blue. 

Heated  with  HOI  on  water  bath  a  blood-red  solution  obtained. 


The  solid  and  sols,  of  the  base  turn  orange  on  exposure.  Becomes 
deep  green  and  then  yellowish  c.  Cone.  HNO  0)  changing  to  cherry- 
red  c.  Ale.  KOH. 

Ammoniacal  Silver  Nitrate  is  reduced  by  it. 


Yellowish  green  pp.  with  Pot.  Ferro-cyanide,  insoluble  in  HOI 
(method  of  distinction  of  Zinc  from  Aluminium  in  analysis). 
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FREEZING  MIXTURES. 


For  cooling  and  setting  suppositories,  bougies,  &c. 

The  following  is  a  list  of  some  freezing  mixtures  best  prepared  from  com¬ 
mercial  Crystalline  Salts  and  in  a  thick  wooden  vessel : — 


Ammonium  Nitrate  1,  Water  1 
Sodium  Nitrate  3,  Dilute  Nitric  Acid  2 
Ice  2,  Sodium  Chloride  1 

Ammonium  Nitrate  1,  Sodium  Carbonate  1,  Water  1 
Ice  24,  Sodium  Chloride  5,  Ammonium  Nitrate  5  . . 

Ice  3,  Sulphuric  Acid  2  . 

Ice  8,  Hydrochloric  Acid  5 
Ice  3,  Dilute  Nitric  Acid  2 
Ice  8,  Dilute  Sulphuric  Acid  10 


Temp.  F 
reached. 
+  1-4 

-  3 

-  5 

-  7 

-  18 

-  23 

-  27 

-  46 

-  91 


SULPHURIC  ACID,  Sp.  Gr.  and  PERCENTAGE  TABLE.  M/M. 


Sp.  Gr. 

%  Sp.Gr.i 

%  j 

Sp.  Gr. 

0/  I 

/o 

Sp.  Gr. 

%  1 

Sp.  Gr.|  % 

1-020 

3-03 

1-165 

22-83 

1-330 

42-66 

1-530 

62-53 

1-760 

82-44 

1-035 

5-23  1 

1-185 

25-4 

1-355 

45-35  ! 

1-560 

65-08 

1-785 

85-10 

1-055  1 

8-07  1 

1-200 

27-32 

1-380 

48-00  ! 

1-590 

67-58 

1-805 

87-6 

1-070 

10-19 

1-220 

29-84  i 

1-400 

50-11 

1-620 

70-32 

1-820 

90-05 

1-085 

12-3 

1-240 

32-28 

1-425 

52-63  j 

1-645 

72-4 

1-832 

92-52 

1-105 

15-03  i 

1-265 

35-14 

1-450 

55-03 

1-675 

74-97 

1-839 

95-00 

1-120 

17-01 

1-285 

37-45 

1-480 

57-83 

1-705 

77-60 

1-842 

97-70 

1-145 

20-28  | 

1-305 

39-77 

1-505 

60-18 

1-735 

80-24 

1-8385 

99-95 

HYDROCHLORIC 

ACID, 

Sp.  Gr.  and  PERCENTAGE  TABLE,  ML 

1-010 

!  2-14 

1-060 

|  12-19 

I  1-105 

j  20-97 

1-145 

28-61 

I  1-185 

86-SI 

1-025 

5-15 

1-070 

14-17 

1-115 

22-86 

1-155 

30-55 

1-190 

37-23 

1-040 

8-16 

1-080 

16-15 

1-125 

24-78 

1-165 

32-49 

1-195 

88-16 

1-050 

1  10-17 

1-090 

|  18-11 

1  1-135 

|  26-70 

1  1-175 

34-42 

I  1-200 

I  39-11 

NITRIC 

ACID 

,  Sp.  Gr.  and  PERCENTAGE  TABLE,  «/«. 

1-020 

3-70 

1-150 

24-84 

1-280 

44-41 

1-390 

63-23 

1-465 

81-42 

1-040 

7-26 

1-170 

27-88 

1-305 

48-26 

1-405 

66-40 

1-475 

84-45 

1-060 

10-68 

1-185 

30-13 

1-325 

51-53 

1-420 

69-80 

1-485 

87-70 

1-085 

13-95 

1-210 

33-82 

1-345 

54-93 

1-430 

72-17 

1-495 

91-60 

1-100 

17-11 

1-235 

37-53 

1-380 

57-57 

1-445 

75-98 

1-505 

96-39 

1-125 

21-00 

1-260 

41-34 

1-375 

60-30 

1-455 

78-60 

1-520 

99-67 

POTASSIUM  HYDRATE,  Sp.  Gr.  and  PERCENTAGE  TABLE,  u[u . 


1-014 

1-7 

1-108 

12-9 

1-220 

24-2 

1-357 

35-9 

1-530 

49-4 

1-029 

3-5 

1-125 

14-8 

1-241 

26-1 

1-383 

37-8 

1-563 

61-9 

1-045 

5-6 

1-142 

16-5 

1-263 

28-0 

1-410 

39-9 

1-580 

53-2 

1-060 

7-4 

1-162 

18-6 

1-285 

29-8 

1-438 

42-1 

1-597 

54-5 

1-075 

9-2 

1-180 

20-5 

1-308 

31-8 

1-468 

44-6 

1-615 

55-9 

1-091 

10-9 

1-200 

22-4 

1-332 

33-7 

1-498 

47-1 

1-634 

57-5 

SODIUM  HYDRATE,  Sp.  Gr. 

and  PERCENTAGE  TABLE, 

til 
/  u  • 

1-014 

1-20 

1-125 

10-97 

1-252 

22-64 

1-345 

31-22 

1-438 

39-99 

1-029 

2-71 

1-142 

12-64 

1-274 

24-81 

1-357 

32-47 

1-453 

41-41 

1-045 

4-00 

1-162 

14-37 

1-285 

25-80 

1-370 

33-69 

1-468 

42-83 

1-060 

5-29 

1-180 

15-91 

1*297 

26-83 

1-383 

34-96 

1-483 

44-38 

1-075 

6-55 

1-190 

16-77 

1-308 

27-80 

1-397 

36-25 

1-498 

46-15 

1-091 

8-00 

1-210 

18-58 

1-320 

28-83 

1-410 

37-47 

1-514 

47-60 

1-108 

9-42 

1-231 

20-59 

1-332 

29-93 

1-424 

38-80 

1-530 

49-02 

Accumulator  Acid  Table.— P.J.  i./2 6,357. 
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DEOP  MEASURE  TABLE. 

Showing  the  number  of  drops  per  gramme  of  various  medicaments  de¬ 
livered  (at  15°  C.)  by  a  standard  pipette  3  mm.  in  external  - - 

Adapted  from  F.E. 


Acetum  Opii  Compositum. . 

Acidum  Hydrochloricum  (1*171) 

„  Hydrocyanicum  Dilutum  (2%). . 

„  Nitricum,  Sp.  Gr.  1*321  . . 

„  Phosphoricum,  Sp.  Gr.  1*35  (50%  H«PO,j) 

Sulphuricum,  Sp.  Gr.  1*843  ..  ..  y 

Sulphuricum  Alcoholisatum  (Aqua  Rabehana)  (Sulphuric 
Acid  1,  Alcohol  3)  (cautiously  mixed) 

Sulphuricum  Dilutum  10% 


diameter. 
Ho.  of 
drops 

in  1  Gm. 
..  54 

..  21 
..  22 
..  25 

..  19 


33 

13 


JSther 


33 

If 


and 


26 

55 

21 

19 

60 


Aceticus,  Sp.  Gr.  0*915  . .  . .  . .  .... 

Sulphuricus  Alcohoiisatus  (Hoffman's  Anodyne)  Ether  4 
Alcohol  1,  mixed) 

.Aqua  Distillata  ..  ..  ..  ..  ..  *  •  •  •  •• 

Chloroformum,  Sp.  Gr.  1*48 
Creosotum,  Sp.  Gr.  1*08 
Liquor  Ammoniae,  Sp.  Gr.  0*923  . . 

Oleum  Crotonis  Tiglii  (Aceite  de  Crotan  Tiglio) 

„  Menthse  Piperitse,  Sp.  Gr.  0*89  to  0*92  . . 

„  Terebinthinte 

Solutum  Chloruri  Ferrici,  Sp.  Gr.  1*26  (Liquor  Ferri  Perchloridi)  . . 
Tinctura  Aleoholica  Aconiti  (1  of  Root  in  10)  . . 

„  „  Belladonna},  1  in  10 

„  „  Cantharidis,  1  in  10  (with  Cochineal  1*5  in  100) 

„  „  Castorei,  1  in  20 

,,  „  Colchici,  1  in  10 . 

„  „  Corticus  Aurantii  (Naranja)  Composita  (Tinctura 

Roborans  ex  Whytt)  . . 

»  ,,  Digitalis,  1  in  10  . . 

)>  „  Fabse  Sancti  (Haba  de  San  Ignacio)  (Ignatii 

Composita)  Guttse  Amarse  ex  Baum6  1  in  2 
»»  »  Hamamelidis  (bark  and  leaves  of  each,  1  in  20) 

»  ,,  Hydrastis,  1  in  10 . 

»  »  lodi  (1  in  10,  Alcohol  95%)  (Solution  Aleoholica 

de  Yodo)  { . 

»  >?  Lobeliee,  1  in  10  . .  . .  . .  . .  58 

»>  »  Moschi  (Almizcle)  1  in  25. .  55 

»*  ”  Nucis  Vomic®,  1  in  10,  0*25%  Alkaloids  approx! 

niately . 

;•  »  Opii  Extract,  1  m  20  . 

»*  >»  Scillae  (escila)  1  in  5  . 

»  »  Strophanthi  (Estrofanto)  1  in  10 . 

»  Yiburni,  1  in  10 . 

™  ^  (Hlthe  above  tinctures  are  made  with  Alcohol  70%). 

Vinum  Opu  Compositum  (Laudanum  ex  Sydenham) . 


73 

20 

60 

42 

24 

44 

52 

56 
18 

58 

59 

58 

57 

59 

63 

68 

68 

68 

58 

62 


57 

58 
58 
58 
58 


40 


Np^?A^moMQDRT?^i7P^^UBIC  CENTIMETRE  OF  B.P.'U  PRE- 
PARAIIONS,  DELIVERED  BY  A  3  mm.  PIPETTE  AT  22°C. 

Acid  Carbolicum  Liquidum  ..  ..  ..  35.9 


Acid  Hydrocyanicum  Dilutum 
Aqua  Destillata 
Chloroformum  . . 

Creosotum  . .  . .  *  [ 

Extractum  Ipecacuanha!  Liquidum 
Liquor  Arsenicaiis 
Liquor  Plumb!  Subacetatis  Fortis 
Liquor  Strychnin® 

Oleum  Cinnamoni 
Oleum  Menthse  PipQritse  *  !  * 

Tinctura  Capsici 
Tinctura  Strophanthi  . . 


16*5 

17*5 

75*0 

34*0 

50*0 

20-0 

20*0 

35*0 

34*0 

37*0 

47*0 

45'0 


251 


SYNTHETIC  MOTES. 

Physiological  effect  in  comparison  with  Chemical 
constitution  of  Drags. 

There  are  various  theories  of  the  action  of  Poisons  on  the  cell 
elements  of  the  body.  That  of  Ehrlich  suggested  that  the  poison 
becomes  attached  to  the  tissues  by  various  chains  or  anchors  before 
the  poisoning  can  take  place.  The  theory  maintains  that  when  these 
chains  or  groups  become  somewhat  altered  the  union  takes  place  with 
another  cell  structure,  hence  causing  a  different  result. 

The  theory  of  Loew  holds  that  substances  which  can  act  on  Aldehyde 
or  Amino-groups  must  be  poisons  to  living  tissues — they  will  act  by 
substitution.  According  to  him  the  greater  the  reactivity  the 
greater  the  physiological  result,  e.g.,  Phenylhydrazine  and  Hy¬ 
droxy  larnlne  are  very  reactive  to  Ketone  and  Aldehyde  groups, — 
hence  poisonous  both  to  plants  and  animals.  Aniline  is  less  reactive 
to  Aldehydes  than  Phenylhydrazine  and  is  less  poisonous  than  the 
latter.  If  the  chemical  properties  of  a  poison  are  made  more  labile 
by  a  change  in  the  character  of  the  molecule,  then  it  becomes  more 
toxic  and  vice  versa,  e.g.,  if  the  Hydrogen  of  the  NH  group  in  many 
alkaloids  be  replaced  by  a  Methyl  group  the  toxicity  is  diminished  as 
the  substance  reacts  less  readily  with  Aldehydes.  Similarly  Piperi¬ 
dine  is  more  toxic  than  Pyridine  and  Tetra-hydroquinoline  is  far 
more  toxic  than  Quinoline  by  reason  of  the  fact  that  the  reduced 
Compounds  which  contain  secondary  Nitrogen  in  place  of  tertiary 
have  a  greater  reactivity  with  protoplasm.  Compare  also  Pyrogallol 
(Trihydroxybenzene)  which  is  more  poisonous  than  Dihydroxy- 
benzene  (Catechol)  and  Phenol.  The  toxicity  of  Phenols  is  in  the 
light  of  this  theory  attributed  to  their  reactivity, — especially  with 
Aldehyde.  Salicylic  Acid  (introduction  of  CO  OH)  is  less  reactive 
with  Aldehydes  than  Phenol,  hence  less  toxic.  Loew’s  Theory 
only  applies  to  certain  bodies  reacting  with  Aldehyde  and  Amino 
groups,  it  does  not  explain  selective  action.  Every  tissue  contains 
labile  Aldehyde  and  Amino  groups, — hence  should  react  with  a  drug. 

Reverting  to  Ehrlich’S  Theory, — in  the  example  of  Morphine 
it  is  thought  that  one  of  the  anchors  may  be  one  of  the  OH 
groups.  If  these  are  combined  with  HaS04  (forming  Morphine- 
Sulphuric  Acid)  the  substance  cannot  attach  itself  to  nerve  tissue, 
hence  Morphine-Sulphuric  Acid  has  no  hypnotio  effect.  (Another 
explanation  of  this  may  be  purely  physical — the  compound  is  far 
less  soluble).  The  entrance  of  an  organic  radicle — Methyl,  Ethyl, 
Acetyl  causes  the  hypnotic  power  to  be  reduced  whilst  action  on 
the  respiratory  centres  (produced  by  Morphine  to  a  slight  extent) 
is  much  increased,  e.g.,  in  the  case  of  Codeine  and  Diacetyl  Morphine. 

The  relationship  between  Arecoline  (the  Methyl  Ester  of  Are- 
caidine)  and  Arecaidine  exemplifies  the  fact  that  in  cases  where 
the  presence  of  an  Acid  group  prevents  the  substance  from  acting 
physiologically  in  spite  of  the  presence  of  an  anchoring  group, 
the  conversion  of  the  acid  into  an  Ester  causes  the  physiological 
action  to  appear.  The  Methyl  group  in  this  case  does  not  cause 
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the  marked  difference,— the  effect  resides  in  the  Arecaidine  which 
is  prevented  from  showing  itself  by  the  Acid  group  present, — 
c/.,  also  Benzoyl-Ecgonlne  and  its  Methyl  Ester  which  is  Cocaine. 
Note  that  analogous  effects  can  be  brought  about  by  Ethyl  as  by 
the  Methyl  group.  When  the  Carboxyl  group  in  the  molecule  is 
masked  we  get  anaesthetic  effect. 

With  regard  to  the  question  of  physiological  action  depending 
on  chemical  change  of  the  substances  while  passing  through  the 
organism,  a  few  observations  may  be  offered  between  some  closely 
related  compounds.  Wide  generalisations  cannot  be  made  in  these 
questions, — a  case  to  illustrate  this  is  the  decomposition  of  Xan¬ 
thine,  Theobromine  and  Caffeine,  the  first  being  without  action  on 
the  heart  muscle, the  second  acting  slightly  and  the  third  showing  more 
marked  toxic  action.  It  was  found  that  the  products  of  metabolism 
after  giving  Caffeine  and  Theobromine  contain  Xanthine  bases 
poorer  in  Methyl  groups  than  the  substances  given, — the  Methyl 
groups  had  been  split  off.  In  man  Caffeine  is  reduced  to  Theophyl¬ 
line, — this  shows  that  there  is  a  splitting  off  of  Methyl  groups  which 
groups  appear  to  be  responsible  for  action  on  the  heart,  i.e.,  there  is 
a  relationship  between  physiological  action  and  the  changes  under¬ 
gone  by  the  substance  in  the  organism.  It  is,  therefore,  often 
useful  in  devising  new  Synthetic  Drugs  to  determine  the  substances 
that  are  formed  in  the  organism  when  an  unsuitable  substance 
is  administered.  Aniline,  for  example,  is  eliminated  as  Fara- 
amino-phenol, — this  led  to  the  introduction  of  a  number  of  de¬ 
rivatives  of  this  substance  of  which  Phenacetin  is  the  best  known 
example.  We  shall  revert  to  the  question  of  alterations  that  take 
place  in  drugs  passing  through  the  system  later. 

Alkaloids  in  general  seem  to  pass  through  the  system  for  the 
most  part  unaltered  and  their  action  is  hence  difficult  to  explain.  If 
a  substance  is  easily  acted  upon  it  will  react  with  all  tissues  and  hence 
produce  no  specific  effect.  (Hydrocyanic  Acid  can  only  be  given 
in  small  doses  for  this  reason.) 

Whilst  mentioning  Alkaloids  we  should  add  the  classic  discovery 
of  Crum  Brown  and  Fraser.  They  showed  that  various  Alkaloids 
possessing  the  most  diverse  physiological  actions  on  combination 
with  Alkyl  halides  to  form  quaternary  Ammonium  derivatives, 

NR1R2R3-f-RX=  |>NR1R2Ra 


where  R^R.Rg  are  Organic  Radicles  of  any  complexity  and  RX 
stands  for  Alkyl  halide,  Methyl  or  Ethyl  Iodide,  etc.,  yield  substanes 
m  almost  every  case  possessing  the  property  of  paralysing  the  motor- 
nerve  endings  m  the  same  way  as  Curare.  One  can  obtain  therefore 
y  e  ly  a  ion  10m  ail  tertiary  bases,  quaternary  Ammonium 
Compounds  which  are  poisonous  compared  with  the  original  bases. 
Curare  itself  contains  the  tertiary  base  Curine  which  is  not  very 
poisonous,  as  well  as  the  far  more  poisonous  Ammonium  base  Cura- 
r  ne.  Curine  on  methylahon  yields  Curarine  which  is  226  times  as 
poisonous  as  the  original  substance. 
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The  fact  that  the  action  of  Inorganic  Salts  injected  into  the  blood 
depends  on  the  electro-positive,  half  is  analogous  with  the  action 
of  most  Esters  which  generally  resembles  that  of  the  Alcohol 
concerned — in  both  cases  the  Acids  are  usually  physiologically  inert. 

Isomorphous  Substances  in  a  group  have  similar  action,  e.g 
Li,  Na,  Rb,  Cs,  Ag,  Tl,  and  the  physiological  intensity  usually 
increases  proportionally  to  the  Atomic  Weight.  Potassium  and 
Ammonium  are  exceptions.  In  negative  elements,  e.g.,  the 
halogens,  there  is  no  relation  between  physiological  effect  and 
atomic  weights. 

The  toxicity  of  an  element  belonging  to  the  same  periodic  family  increases 
with  increase  in  atomic  weight— subject  to  variations.  Some  observations 
on  the  mechanism  of  Drug  Action. — O.C.M.  Davis,  B.M.J.  iL/22,11. 

Ionisation  plays  an  important  part  in  the  action  of  substances, 
cf.,  HgCl2  which  is  ionised  in  solution  and  extremely  poisonous 
and  Hg  (CN)a  which  is  almost  non  ionised  (though  soluble)  and 
far  less  poisonous,  cf.,  also  HgCl2  and  HgCl. 

Meyer  and  Overton  found  that  practically  all  narcotics  are  more  soluble  in 
lecithin  and  cholesterine  than  in  water  and  they  conclude  that  the  narcotic 
value  of  a  drug  depends  principally  on  its  solubility  in  the  liquid  substances. — • 
J.  Grier,  B.  and  C.D.  i./i3,282. 

Schmiedeberg’s  Rules  regarding  action  of  Aliphatic  Compounds. 

The  action  of  these  depends  on  volatility  and  solubility ,  cf .,  the 
lower  with  the  higher  members  of  the  series  of  Paraffins. 

(1) .  Poisonous  radicles  on  substitution  by  simple  Alkyl  groups 
lose  in  intensity,  e.g.,  Arsenious  Oxide,  O— As  — 0  —  As=0  and 
Cacodyl  Oxide  (CH3)2As  —  0  -  As(CH3)2. 

(2) .  The  effect  of  the  Alkyl  groups  can  on  the  other  hand  be  lost 
or  lessened  by  combining  with  other  atoms  or  groups,  e.g.,  the  Mono- 
Di-  and  Tri-methylamine  behave  like  Ammonia  and  have  no  narcotio 
action,  but  the  first  rule  holds  here  also  as  these  Amines  are  less 
toxic  than  Ammonia. 

(3) .  The  action  of  a  body  made  by  uniting  two  groups  by  an 
Oxygen  atom  depends  on  the  two  components  each  acting  separately. 
Where  the  two  groups  are  similar  or  equivalent  alkyl  groups,  e.g., 
in  the  Simple  and  Compound  Ethers  then  the  action  of  the 
wdiole  is  simple  and  the  resulting  body  resembles  in  action  the 
corresponding  Alcohol.  Analogous  are  the  Esters,  the  acids  of 
which  yield  neutral  (Sodium)  Salt3  without  any  specific  physio- 
logical  action.  Acetic  Ester  and  its  homologues  are  therefore 
classed  with  the  Alcohols.  If  the  Acid  however  has  a  specific  action 
of  its  own  then  this  shows  itself  in  the  Ester  and  has  a  modifying  effect 
on  the  action  of  the  Alkyl  group, — e.g.,  Amyl  Nitrite. 

The  Hydrocarbons  of  the  Methane  series  are  less  active  than 
the  Ethylene,  Acetylene  or  Benzene  Series.  In  the  Methane  Series 
commencing  with  the  lower  members  we  have  the  anaesthetic  and 
narcotic  action — this  decreasing  with  loss  of  volatility  and  solubility. 
In  the  Ethylene  series  there  is  also  evidence  of  narcotic  action, 
e.g.,  Amylene.  The  Benzene  compounds  show  paralyzing  action  on 
motor  nerves  and  further  action  on  the  brain  and  spinal  cord. 
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Effects  0?  Alkyl  Groups.— Methyl  groups  introduced  in  Ammonia 
produce  Tri-methylamine  which  is  free  from  convulsive  effects, 
cf.  also  the  effect  of  introducing  Methyl  groups  into  the  Amino  group 
in  Aniline,  but  if  the  Hydrogen  of  the  nucleus  be  replaced  by  Methyl 
groups  there  is  an  increase  in  the  effects,  cf.  also  the  methylation 
of  Xanthine  (antea).  Replacement  of  the  Hydrogen  of  a  Hydroxyl 
group  often  reduces  activity,  cf .,  Catechol  CSH,,  (0H)2(1  :  2),  Guaiacol 
C6H4OH.OCH3  and  Veratrole  C6H4  (OCH3)2.  Again  Ortho-methoxy- 
benzoic  Acid  C6H4OCH3CQOH  and  Anisic  Acid  CH3O.C6H4  .COOH 
are  less  active  than  Salicylic  Acid  C6H4  OH.COOH,  but  this  is  not 
invariably  true— Resorcin  C6H4(OH)2(l  :  3)  is  far  less  poisonous 
than  Dimethyl-resorcin  C6H4(OCH3)2  (1:3). 

Ethyl  groupings  have  a  marked  influence  in  causing  action  on 
the  central  nervous  system,  more  so  than  Methyl  groups.  Another 
interesting  difference  between  Ethyl  and  Methyl  groups  is  seen 
in  p- phenetol  -  carbamide  C2H5O.C6H4.NH.CO.NH2  (Dulcin)  which 
is  intensely  sweet  and  the  Methyl  analogue  which  is  tasteless. 

Ethyl  groups  occur  in  the  following  hypnotics.  Ethyl  Alcohol, 
Amylene  Hydrate,  the  Sulphonal  group.  Urethane,  Hedonal,  Veronal. 

In  Veronal  Class  the  group  CRs.CONH.CO  is  a  **  hypnophore.”  To 
manifest  hypnotic  action  without  undesirable  after-effects  the  two  5-alkyl 
groups  of  the  Pyrimidine  ring  should  together  contain  between  4  and  8  Carbon 
atoms,  at  least  one  group  must  be  of  open  chain  form.  The  Benzyl  group  is 
undesirable,  the  Carbamide  group  may  not  be  replaced  by  the  Amidine  group, 
and  the  molecular  weight  should  not  exceed  about  250. — A.  W.  Cox,  Jl.  Amer. 
Pharm.  Assoc.,  ’23,12,602,  per  J.C.S.,  A.  L/24,668. 

The  most  active  hypnotics  belong  to  the  aliphatic  series  and  contain  a 
quaternary  Carbon  atom  linked  to  alkyl  groups.  Methyl  derivatives 
are  inactive,  and  hypnotic  effect  appears  to  increase  with  replacement  of 
Methyl  by  homologous  radicals  up  to  a  solubility  limit. — J.C.S.,  Ad.  /24,1101. 

Note  also  the  harsh  action  of  Acetanilide  is  greatly  modified  by 
the  introduction  of  the  ethyl  group  as  in  phenacetin. 

Effect  of  Phenyl  Group,— no  general  rule. 

Effect  of  Hydroxyl  Group. — In  aliphatic  bodies  the  Hydroxyl 
group  usually  weakens  action  and  it  is  roughly  proportional  to  the 
number  of  OH  groupings  introduced,  cf.,  conversion  of  the  narcotic 
Alcohols  into  Glycols,  Glycerol,  Mannitol,  etc. 

I  he  effect  is  otherwise  however  in  the  case  of  the  aromatic  bodies — 
the  OH  usually  increases  effect, — cf.,  the  obvious  case  of  Benzol 
and  1  henol  also  Benzoic  and  Salicylic  Acids.  The  OH  very  often 
performs  the  function  of  an  anchoring  group,  e.g.,  for  esterification. 

Primary  Alcohols  as  a  generalisation  aro  less  active  than 
secondary  and  these  again  less  active  than  the  tertiary. 

aiJ  tropeines  with  a  mydriatic  action  must 
contam  a  Hydroxyl  group  and  a  Benzene  nucleus  is  incorrect,  and  in  any  case 

Ladenburg  never  enunciated  it.— P.J.1./2 6, 261. 

Effect  of  Halogen. — 

In  aliphatic  bodies  there  is  increase  in  narcotic  power,  but  there  is 
also  an  increase  in  depressant  action  on  the  heart  and  blood  vessels. 

e  narco  ic  power  and  toxicity  of  Chlorine  compounds  is  well  seen 
in  the  case  of  the  Chlorhydrins,— narcotics  and  vasodilators  de¬ 
rived  from  Glycerin  which  is  inert,  Tri-chlorhydrin  being  most 
active  and  the  Mono-compound  least.  Note  that  in  the  case  of 
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the  Trichlor-  and  Monochloracetio  Acid  the  toxicity  is  reversed. 
Halogen  introduced  in  the  Benzene  nucleus  causes  little  alteration 
in  properties.  Organic  Iodine  Compounds  differ  from  those  of 
Chlorine  and  Bromine  in  having  greater  antiseptic  and  toxic  proper¬ 
ties  and  diminished  hypnotic  effects. 

Although  the  entrance  of  halogens  increases  the  narcotic  action  of  a  drug, 
the  molecule  acts  as  a  whole,  neither  Chlorine  nor  Bromine  being  set  free 
in  the  tissues.  Examples :  Chloral  Hydrate,  Trichlorbutyl  Alcohol. — J . 
Grier,  B.  and  C.D.  i./i3,282. 

Effect  of  Nitro-  and  Nitroso-  Groups. 

Either  of  these  whether  replacing  Hydrogen  in  the  nucleus  or  in 
an  Hydroxyl  Group  causes  increased  toxicity.  The  Aliphatic  Nitrites 
are  vasodilators,  cf.,  Amyl  Nitrite.  All  the  Nitrites  act  in 
this  way,  the  secondary  and  tertiary  being  stronger  than  the 
primary,  probably  owing  to  the  fact  that  they  are  more  readily 
hydrolised  to  Alcohol  and  Nitrite.  Nitroglycerin  and  Erythrol 
Nitrate, — Esters  of  Nitric  Acid  show  similar  action.  In  the 
Aromatic  Series  a  Nitro  Group  entering  also  usually  increases  toxicity. 

The  effect  of  the  sulphuric  (S04)  group  is  non-permeating  whilst  the  acetic 
radicle  is  so,  also  the  ammonium  radicle;  this  explains  why  ammonium 
acetate  is  actively  diuretic  whereas  ammonium  sulphate  is  slightly  cathartic. 
— J.  Grier,  ibid. 

Effect  of  Basic  Nitrogen  Groups. — This  can  produce  in  either 
series  important  changes  to  which  P.  May  makes  various  refer¬ 
ences.  The  introduction  of  Alkyl  groupings  into  such  bodies  re¬ 
duces  toxicity  and  as  before  gives  hypnotic  effect ,  e.g.,  Carbamio 
Acid  NH2COOH  (poisonous)  gives  Urethane  (Ethyl  Carbamate) — • 
more  stable  and  hypnotic.  Hydrazine  NHa — NH2  is  far  more  toxio 
than  NHa,  but  the  Tetra-  and  Penta-  Methylenediamines  are 
non-toxic. 

The  entry  of  the  Amino  Group  into  the  Benzene  nucleus  forms 
the  groundwork  of  a  large  number  of  antipyretics  and  analgesics. 
Aniline  like  Ammonia  produces  convulsions,  but  like  Benzene  it  also 
causes  paralysis  of  muscles  and  nerves,  and  if  one  of  the  Hydrogen 
atoms  of  the  NH2  group  be  replaced  by  Alkyl  the  convulsions 
disappear  but  the  paralysing  action  remains.  If  a  Hydrogen 
atom  in  the  nucleus  be  replaced  by  a  single  atom,  e.g..  Bromine, 
the  convulsive  effect  is  retained,  and  if  it  is  replaced  by  an  alkyl 
group  the  effect  is  increased,  but  if  a  complex  group,  especially 
an  acid  group,  e.g.,  SOsH,  enters  the  nucleus,  the  effect  is  lost,  e.g., 
in  Amino-Benzene-Sulphonio  Acid  C0H4.NH2.SO3H.  All  these  de¬ 
rivatives  e.g..  Aniline  have  a  toxic  action  on  the  blood,  forming 
Methasmoglobin.  As  a  rale  aromatic  derivatives  of  NH3  lower 
temperature. 

Effect  of  the  CN  radicle. — Isooyanides  (Isonitriles)  cause  para¬ 
lysis  of  the  respiratory  centre  and  the  Cyanides  (Nitriles)  produce 
coma.  Neither,  however,  are  as  poisonous  as  HCN.  The  lower 
members  in  the  fatty  series,  CH3CN  and  C2H5CN  are  less  poisonous 
than  the  higher — Cyanacetio  Acid  CNCH2GOOH  is  practically 
non-toxic.  Cyanogen  Chloride  CNC1  on  the  other  hand  is  very 
toxio  as  it  yields  readily  HCN. 
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Effect  of  Aldehyde  Groups. — 

Formaldehyde  is  very  reactive  chemically  and  physiologically. 
It  is  a  strong  irritant  on  the  mucous  membrane.  Acetaldehyde 
produces  excitation,  and  then  anaesthesia.  Paraldehyde  is  stronger 
in  action  than  the  latter.  By  entry  of  OH  into  the  Aldehyde  mole¬ 
cule  and  by  condensation  of  these  bodies  to  form  Aldols, reactivity 
is  lowered ,  as  also  physiological  power, — the  sugars  are  practically 
inert.  The  aromatic  Aldehydes  are  of  low  toxicity. 

Effect  Of  Ketones — Similar  to  Alcohols, — narcotic.  Hypnotic 
action  is  seen  in  the  Mixed  Ketones,  e.g.,  Acetophenone  C6H5.CO.CH3. 

Effect  of  Acid  Groups.  These  cause  generally  a  decrease  in 
activity  or  total  suppression,  e.g.,  substances  containing  an  OH  group 
on  combining  with  Sulphuric  Acid  lose  their  toxicity — Phenol 
is  toxic  but  Phenyl  Sulphuric  Acid  is  harmless,  c/.,  also  Morphine 
C17H17NO  (OH)2, — Morphine-  Sulphuric  Acid  C17H17N0(0H).0. 
SOj.OH — -this  latter,  as  already  referred  to,  is  practically  inert. 
The  Sulphonic  Acids  of  various  drugs  are  in  nearly  every  case 
of  little  use,  the  introduction  of  Carboxyl  (COOH)  is  almost 
analogous.  COOH  for  example  reduces  toxicity  of  Benzol  which 
can  be  taken  in  doses  of  8  Gm.  per  day  to  12  to  16  Gm.  of  Benzoio 
Acid.  Methylamine  NH2CH3  is  toxic.  NH2CH2.COOH  (Glycine) 
is  harmless.  The  mere  addition  of  Acid  radicles  without  converting 
the  body  into  an  Acid  may  suffice,  cf.,  NHa  poisonous,  NH2CO— CH3 
Acetamide  practically  harmless.  Acetanilide  is  less  poisonous  than 
Aniline.  The  addition  of  Acid  radicles  to  active  bases  is  useful  in 
synthesis  of  drugs, — especially  with  regard  to  Acetylation  of  the 
NH2Group, — to  weaken  basicity  and  retard  action.  Acetyl,  Lactyl, 
Benzoyl  and  Salicyl  are  used,  but  the  Acetyl  has  advantages  over  the 
others. 

Practically  all  synthetic  antipyretic  and  analgesic  drugs  contain  the 
acetyl  radicle.  Not  only  so  but  it  occurs  in  such  naturally  occurring 
pain-relieving  drug-principles  as  aconitine  and  colchicine. — Grier. 


Unsaturated  Links.  Unsaturated  substances  are  usually  more 
toxic  than  the  saturated.  Ally!  Alcohol  CH2=CH.CH2.OH  is 
Polsonou.s’  but  is  not  narcotic.  Propyl  Alcohol  CH3CH3 
E  .  aGH  is  narcotic,  but  not  really  poisonous.  This  relative  toxic  I 
ac  ion  is  a  general  property  of  unsaturated  as  compared  with  the 
corresponding  saturated  bodies. 

Molecular  Weight,  Isomerism,  etc. — 


vara  analogue  of  saccharin  is  tasteless.) 


STERILISATION. 
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With  regard  to  changes  that  take  place  on  the  passing  of  an  organic 
drug  through  the  system,  already  referred  to,  the  following  is  of 
interest, — Salts  of  Organic  Acids  art  generally  decomposed  into 
the  free  acid  and  a  Chloride  of  the  base ,  but  Esters  and  similar  bodies 
are  in  the  majority  of  cases  undecomposed  by  the  gastric  contents. 
In  the  small  intestine,  however,  the  drug  encounters  the  pancreatic 
enzyme  trypsin  and  an  alkaline  medium.  Trypsin  has  marked 
hydrolizing  action  on  Esters,  Anilides  and  similar  bodies, — here 
after  saponification  the  components  of  the  drug  exert  their  specific 
action. — The  generally  accepted  decomposition  of  Acetyl-Salicylic 
Acid  in  the  intestine  is  here  pointed  out,  to  which  we  have  devoted 
3ome  attention,  vide  Vol.  p.  75,  and  this  Vol.,  p.  15. 

Aliphatic  bodies  suffer  usually  complete  oxidation  to  Carbon  Diox¬ 
ide,  Water  and  Urea.  Aromatic  bodies  on  the  other  hand  maintain 
the  nucleus,  the  decomposition  being  concentrated  on  the  side  chains. 

From  “  The  Chemistry  of  Synthetic  Drugs,”  by  Percy  May,  D.Sc.  (Long¬ 
mans,  Green  and  Co.,  1921).  By  permission  of  the  author. 


Brunton  and  Cash  pointed  out  that  all  open  chain  substances,  the  types 
3f  which  are  Marsh  Gas  and  Chloroform,  paralyse  the  nerve  centres  and  tend 
to  anaesthetic  action,  whilst  the  ring  series  produce  convulsions  or  spasms  before 
paralysing. 

Binz,  of  Bonn,  experimenting  in  1867  (prior  to  Ehrlich)  on  the  action  of 
various  drugs  on  the  infusorial  organisms  found  that  active  paramecia  were 
readily  destroyed  by  a  1  in  10,000  solution  of  Quinine,  though  they  with¬ 
stood  enormously  stronger  solutions  of  Strychnine  and  other  poisonous  vege¬ 
table  substances.  This  led  to  the  conclusion  (the  cause  of  malaria  being 
inknown  at  the  time)  that  malaria  would  be  found  to  be  of  protozoan  nature 
since  malaria  was  so  readily  cured  by  Quinine  and,  secondly,  that  in  giving 
15  grains  of  the  Hydrochloride  to  an  average  man  a  solution  of  twice  the 
strength  in  the  blood  necessary  to  kill  amoebae  would  be  formed,  thus  fulfilling 
ihe  therapia  sterilisans  magna  idea  of  Ehrlich. 

Pharmacological  Action  in  relation  to  Chemical  Constitution. — C.  R.  Marshall, 
?.J.  i./i3,622.  We  refer  to  this  paper  elsewhere,  e.g.,  under  Nitroglycerin 
Vol.  I.  See  also  J.  M.  Fortescue-Brickdale,  B.M.J.  i./i5,106  ;  F.  L.  Pyman, 
L.  ii./i7,924. 

Relation  between  Chemical  Constitution,  Chemotherapeutic  Action  and  Toxicity 
— E.  L.  Walker  and  M.  A.  Sweeney,  .11.  Ph.  &  Exp.  Ther.,  June,  ’27,87. 

Arsenical  Drugs  with  quinquevalent  Arsenic,  Atoxyl,  Tryparsamide,  etc., 
requcntly  affect  the  optic  tract,  while  trivalent  compounds,  such  as  Arseno* 
>enzol,  do  not.  It  was  found  by  experiment  however  that  the  valency  of 
;he  Arsenic  is  not  the  most  important  factor,  optic  lesions  being  produced  by 
impounds  containing  an  amino  group  in  the  para-position  to  the 
Vrsenic,  but  not  in  the  ortho-  or  meta-  position. — A.  G.  Young  and  A.  S. 
Lioevenhart,  Jl.  Pharm.  Exp.  Ther., ’24, 23, 107,  per  J.C.S.,  A.L/24,689. 


STERILISATION. 

Apparatus. — -For  the  bacteriological  sterilisation  of  apparatus- — 
mottles,  mortars,  measures,  pipettes,  ampoules,  etc.,  before  filling, 
liemical  cleanliness  is  first  necessary.  Use  soap  and  hot  water, 
insing  with  tap  water,  then  ‘  burning  off  ’  with  a  little  Sulphuric 
Void,  rinsing  again  and  drying.  A  solution  of  Potassium  Bichromate 
i,  in  Sulphuric  Acid  46  and  water  30  is  useful.  The  apparatus  is 
hen  to  be  heated  in  a  hot  (dry)  air  oven  at  150°  C.  for  three  hours 
>r  at  170°  C.  for  one  hour. 

An  oven,  provided  with  a  thermometer,  may  be  improvised.  A 
helf  or  false  bottom  perforated  or  so  arranged  for  air  circulation 
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must  separate  the  articles  from  the  bottom  plate,  whereon  the  flame 
plays.  If  it  be  desired  to  prepare  a  supply  of  utensils  in  this  manner, 
it  is  convenient  to  wrap  in  stout  filter  paper,  cooton  wool  or  lint, 
before  placing  in  the  oven,  this  wrapping  remaining  on  until  the 
Apparatus  in  question  is  required  for  use.  In  place  of  the  hot  air 
oven  a  steam  steriliser  or  Autoclave  (a  steriliser  by  steam  under 
increased  pressure)  may  be  used,  as  described  under  Liquids,  but 
on  the  whole  dry  heat  is  best. 

Ampoules,  etc.,  for  Alkaloidal  Salts  Solutions  should,  first  be 
washed  with  Dilute  Hydrochloric  Acid  to  remove  superficial  alkali, 

and  then  with  clean  water  before  sterilising. 

Ph.  Ital.,  orders  glass  ampoules  and  bottles  for  hypodermic  injections  to 
be  tested  for  alkalinity  Ten  to  twelve  ampoules  or  five  to  six  bottles  are 
filled  with  a  clear  solution  of  1  %  Mercuric  Chloride,  and  sealed.  After  i  hour 
in  an  autoclave  at  112°  0.  no  brownish  turbidity  should  be  perceptible. 


Dry  Chemicals _ For  these  dry  heat  is  best — it  should,  if  possible, 

be  as  high  as  150°  C.  and  be  continued  for  at  least  half  an  hour, — 
subject,  of  course,  to  the  physical  characters  of  the  substance  per¬ 
mitting  it  (decomposition,  M.Pt.,  volatilisation,  loss  of  water  of 
crystallisation,  etc.)  ;  or  the  sterilisation  may  be  done  in  the  auto¬ 
clave  at  115  to  120°  C.  for  fifteen  minutes,  but  owing  to  solubility 
in  the  steam  many  dry  substances  cannot  be  so  treated — for  Liquids 
however,  the  Autoclave  has  many  advantages,  v.  infra. 

It  is  convenient  in  sterilising  a  bottle  full  of  dry  medicament,  for 
example,  Boric  Acid  Crystals  or  a  Zinc  Oxide  Dusting  Powder, 
to  plug  the  neck  of  the  bottle  with  a  fairly  tight  wad  of  cotton  wool 
(preferably  previously  sterilised  to  scorching  point  in  the  hot  air  oven). 
A  supply  of  this  wool  should  find  a  place  in  the  Dispensary  kept  in  a 
glass  jar  with  closely  fitting  lid.  The  stopper  of  the  bottle  is  treated 
separately, — it  may  be  laid  alongside  the  bottle  in  the  oven  at  the 
time  of  heating  (ordinary  corks  are  bacteriologically  unsuitable). 
After  heating,  the  bottle  and  contents  are  first  allowed  to  cool  down 
gradually — preferably  in  the  oven  before  stoppering, — this  ensures 
that  the  stopper  will  not  ‘  jam.’ 


It  is  a  good  plan  to  grease  the  ground,  surface  of  the  stopper  with  a  minute 
layer  of  Soft  Paraffin, — this  is  done  after  sterilising  and  just  before  inserting  into 
the  bottle  (which  is  effected  simultaneously  with  the  removal  of  the  wool  plug) 
by  passing  it  2  or  3  times  through  the  Bunsen  flame.  The  whole  procedure 
is  carried  out  dexterously  to  prevent  access  of  air  organisms.  (Note,  that 
bacteriologists  would  burn  the  exuding  portion  of  the  cotton  wool  plug  and 
quickly  blow  it  out,  leaving  sufficient  to  catch  hold  of — simultaneously  allow¬ 
ing  the  flame  to  play  on  the  neck  of  the  bottle  also). 

For  sterilisation  by  dry  heat,  three  hours  at  150°  C.  is  adequate  or  one 
hour  at  li0°  (7,  (this  latter  treatment  is  sufficient  to  kill  all  the  usual 
polluting  organisms .)  Muir  and  Ritchie. — We  have  modified  the  time 
requirement  somewhat  in  respect  of  Dry  Chemicals. 

.  Tawell  advises  sterilising  powdered  boric  acid  by  prolonged  heating  at  98°  C. , 
m  a  caiefullv  regulated  au-oven  to  give  satisfactory  results.  It  is  liable  to 
undergo  change  if  much  heated  above  100°  C. 

Liquids  : — 


The  boiling  oj  a  liquid  for  five  minutes  is  sufficient  to  kill  ordinary 
germs  if  no  spores  are  present .  The  boiling  of  any  fluid  at  100°  C.  for 
H  hours  will  ensute  sterilisation  in  almost  any  circumstances. 
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To  ensure  the  killing  of  spores  it  is  customary  to  heat  liquids  where 
spore  contamination  is  likely  ( spores  of  the  Tetanus  Bacillus ,  Anthrax 
Bacillus,  and  the  ubiquitous  B.  Subtilis,  the  Flay  organism )  in  an  ordi¬ 
nary  steamer  on  three  successive  days  (|-  to  1  hour).  By  this  treatment 
all  bacilli  present  are  killed  on  the 'first  day  ;  spores  present  may  develop 
and  are  killed  on  the  second  day,  and  the  third  day  is  to  ensure  absolute 
sterilisation, — this  is  a  modified  ‘  Tyndall's  Intermittent  Sterilisation 

The  Spores  of  the  Hay  Bacillus  are  riot  killed  by  boiling  for  about  ten 
minutes  (M.  and  It.), 

Some  flint  bottles  (even  ‘  Winchesters  ’)  will  stand  heating  in  the 
autoclave.  A  stoppered  bottle  should  be  used. 

The  subsequent  ‘  stoppering  ’  of  a  bottle  of  this  kind  is  conducted 
as  described  under  ‘  Dry  Chemicals.’  Working  on  these  lines  it  is 
quite  easy  to  bottle  off  liquids  {e.g.,  Broth  used  in  bacteriological 
work)  in  such  a  way  as  to  keep  good  for  years, — indeed  indefinitely. 
Rubber  corks  are  also  applicable, — these  must  be  boiled  before  use. 

It  is  an  advantage  to  heat  Solutions  in  a  suitable  Steam  Steriliser, 
for  under  pressure  practically  no  evaporation  takes  place  from  the 
Solution,  as  it  is  surrounded  by  an  atmosphere  saturated  with  water 
vapour  (quite  apart  from  this,  steam  sterilisation  in  general  is  more 
efficacious  than  dry  heat).  The  temperature  employed  in  an  auto¬ 
clave  is  usually  115  or  120°  C.  To  boil  at  115°  C.  water  requires  a 
pressure  of  about  23  lbs.  to  the  square  inch  (i.e.,  8  lbs.  -f  the  15  lbs. 
of  ordinary  atmosphere  pressure).  To  boil  at  120°  C.  a  pressure  of 
about  30  lbs.  (i.e.,  15  lbs.  fl-  the  usual  pressure)  is  necessary.  These 
pressures  would  usually  be  called  8  lbs.  or  atmosphere  and  15  lbs.  or 
1  atmosphere  respectively.  In  an  autoclave  of  this  kind  the  desired 
temperature  is  maintained  by  adjusting  the  safety  valve  so  as  to  blow 
off  at  the  corresponding  pressure. 

Cautions  : — -In  all  cases  it  is  necessary  to  allow  the  Autoclave  to  coo 
well  below  100°  C.  before  opening,  otherwise  there  will  be  a  sudden  develop¬ 
ment  of  steam  when  pressure  is  removed  and  fluid  will  be  blown  out  of  the 
vessels  under  treatment.  Some  Autoclaves  are  not  fitted  with  a  thermo¬ 
meter,— in  this  ease  expel  all  air  contained  initially,  otherwise  a  mixture  of 
air  and  steam  being  present  the  pressure  read  off  the  gauge  cannot  he  accepted 
as  an  indication  of  the  temperature.  Furthermore  care  must  be  taken  to 
ensure  the  presence  of  a  residuum  of  water  when  steam  is  fully  up.  otherwise 
the  steam  is  superheated  and  the  pressure  on  the  gauge  again  does  not  Indicate 
the  temperature  correctly. — M.  and  E. 

A  single  exposure  of  15  minutes  in  an  Autoclave  is  sufficient  to  destroy 
all  bacilli  and  spores,  provided  the  steam  pressure  is  at  least  two  atmo¬ 
spheres,  i.e.,  temp.  120°  C.  approx,  or  15  lbs.  pressure  on  the  gauge. 

Low  temperature  st&Hfssat/omi : — Few  ordinary 
organisms  in  a  spore-free  condition  will  survive  a  temperature  of 
57°  C.  if  long  enough  applied  ;  hence  Solutions  or  preparations  which 
will  not  stand  boiling  can  he  rendered  practically  sterile  by  heating 
in  a  water  bath  on  three  successive  days  at  about  this  temperature 
— 60°  to  70°  C.  is  commonly  used.  The  object  here  is  to  kill  off 
spores  on  the  same  lines  as  before  and  such  procedure  will  obviously 
kill  off  the  non-spore-bearing  pathogenic  bacteria. 

We  have  found  10  days  intermittent  healing  in  this  way  insufficien  t 
to  kill  B.  subtilis  spores. 
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Special  Remarks. 

Hypodermic  Injections  and  other  Solutions  of  Organic  Compounds 

Suspensions  or  Emulsions  of  Chemical  Substances  decomposed  by 
heat,  e.g.,  Emulsio  lodoformi,  may  be  prepared  by  first  sterilising 
the  suspending  medium,  cooling  and  then  preparing  the  suspension 
in  a  sterilised  mortar, — the  same  remark  applies  to  Hypodermic 
injections  of  decomposible  substances  in  ‘  Vegetable  Oils.’  The 
Ph.  Ital.  directs  that  ordinary  Hypodermic  Solutions  are  to  be 
sterilised  at  180°  C.  for  30  minutes  or  by  heating  in  an  autoclave. 

According  to  tills  Pharmacopoeia — Solutions  of  substances  which  are  de¬ 
composed  by  a  temperature  of  more  than  100°  C. — viz.,  Cocaine  Hydro¬ 
chloride,  Morphine  Hydrochloride,  Atropine  Salts,  Quinine,  Esenne  Sulphate, 
Strychnine,  Adrenalin,  Cacodylates,  and  Stovain — are  to  be  prepared  with 
Sterile  Water  and  the  container  then  placed  in  a  water-bath  for  fifteen  to 
twenty  minutes,  so  that  the  level  of  the  boiling  water  in  the  bath  corresponds 
to  that  of  the  solution  in  the  bottle.  Solutions  of  substances  decomposed  at 
about  100°  C.  are  exposed  to  a  temperature  of  58°  to  60*  C.  for  one  hour  daily 
on  four  consecutive  days.  This  applies  to  Serums,  Grgano-Therapeutic 
Preparations,  Ergotin,  and  Glycerophosphates.  Oily  Suspensions  of  Calomel, 
Yellow  Oxide  of  Mercury,  Lecithin,  and  Camphor  are  to  be  prepared  with 
sterile  materials,  then  placed  in  a  boiling  water-bath  for  ten  minutes  or  in 
an  air-bath  at  100°  C. 

Note. — We  do  not  agree  that  all  the  first  mentioned  are  decom¬ 
posed  as  stated  at  a  temperature  of  more  than  100°  C. — W.  H.  M. 
Ophthalmic  Solutions. — 

Remarks  under  Apparatus  ana  Hypodermic  Injections  apply  here. 
In  dispensing  simple  Ophthalmic  Solutions  required  for  immediate 
use,  e.g.,  Atropine,  Cocaine,  etc.,  Solutions,  in  Chalk’s  Dropping 
Bottles  it  will  be  only  practicable  to  thoroughly  steam  the  measure, 
bottle,  rod,  etc.,  and  prepare  the  Solution  by  dropping  the  Alkaloidal 
Salt  into  the  bulk  of  the  required  amount  of  hot  water  or  other  diluent 
— making  up  to  volume  on  cooling.  Note. — Cocaine,  Atropine  and 
Eserine  Salts  are  not  decomposed  by  this  procedure.  Sterilised 
bottles  wrapped  in  Filter  paper  should  be  kept  ready  in  the  Dispensary . 

Ointments  may  be  sterilised  by  shaking  melted  ingredients  in  a  closed  tin 
until  cold.  In  the  case  of  Ointments  containing  ingredients  decomposed  by 
heat  it  will  be  necessary  to  sterilise  the  non-decomposible  items,  and  to  incor¬ 
porate  in  a  sterile  mortar  with  the  decomposible  items.  In  some  cases  the 
latter  may  be  sterilised  by  shaking  with  Alcohol  and  subsequently  with  Ether 
if  insoluble  in  these  two  liquids. 

Surgical  Instruments. — In  boiling  these  (knives,  forceps,  etc.)  Sodium 
Carbonate  solution  1%  is  used  or  air-free  (boiled)  distilled  water  to  prevent 
rust. — W.  K.  Fitch. 


A  mixture  of  Liquid  Paraffin  2,  Chloroform  16,  and  Alcohol  95%  (containing 
Liq.  Cresol.  Saponat.  2 /0)  16,  found  best. — M.  H.  Post,  Am.  Jl.  Ophthalm. 

Lyso.  15  minims,  Ether  2  drachms,  Industrial  Spirit  to  1  ounce,  suggested 
forheeping  sterile  syrmges  and  needles.— P.  F.  Ward,  B.M.J.ii./27,1214. 

iahn^tn?fp^  o.»  compounds  on  Instruments.— Experiments  in  our 

ies.  r  showed  that  immersion  for  many  hours  in  Ether  Soap 
'v  ***  Mer<-uric  Iodide  or  in  a  1 — 50  solution  of  Mercurochrome  had  no 
visible  effect  on  the  instruments.  Mercury  Potassium  Iodide  (1—2,000)  and 
xycyamde  (1— 1,000)  solutions  stain  the  metal  after  a  short 
Mercury  Oxy cyanide  (1—200)  and  Mercuric  Chloride  (1—1,000) 
have  almost  an  immediate  action. 

,iv^*raCY^Biniu°^ide1f0.r  c1isinfection  is  unjustified.  Steam-washed  catgut 
ui!  1  1Ti  1’000  solution  of  Mercuric  Iodide  for  1,710  days 

q  q  '  Ye  end  ?f  that  time— H.  Candy  and  W.  Bulloch,  L.  ii./aS. 
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Surgical  Dressings : — 

For  sterilising  Surgical  Dressings,  the  dressings  are  wrapped  in  cotton  wool 
or  in  cloths  or  towels  and  sterilised  by  superheated  steam;  for  convenience 
they  may  be  packed  in  tins.  The  air  is  then  exhausted  at  20  ins.  pressure; 
steam  at  260°  F.  =  120-6°  C.  is  introduced,  and  is  forced  through  the  dressings 
for  20  minutes.  They  are  Anally  exhausted  by  reduced  pressure  (vacuum 
of  20  ins.)  for  20  minutes  and  on  removal  rapidly  soldered  down.  ‘  Dressings 
Boxes  ’  are  also  used  with  holes  in  the  sides  which  allow  of  passage  of  steam 
through  the  dressings — which  are  closed  instantly  on  removal — soldering  is 
preferable. 

Failing  superheated  steam  a  current  of  steam  for  hours  may  be  used. 

The  Vacuum  producing  arrangement  in  the  sterilisers  ensures  the  subse¬ 
quent  thorough  penetration  of  steam  into  the  interior  of  the  dressings  and  on 
completion  of  the  sterilising  the  steam  is  removed  by  the  re-exhaustion.  The 
Apparatus  is  provided  with  an  air  filter  to  contain  cotton  wool  or 
other  medium,  through  which  the  air  is  drawn  into  the  chamber  at  the  close 
of  the  operation. 

The  heating  of  sterilisers  of  this  description  is  done  either  from  an  existing 
or  separate  steam  boiler,  or  by  gas  or  oil  burners,  or  by  combination  supply 
alternately,  e.g.,  steam  and  gas,  oil  and  gas,  oil  and  steam,  as  occasion  requires. 
In  this  way,  except  in  the  Arst  case,  the  steriliser  may,  if  desired,  be  worked 
by  steam  from  an  absolutely  pure  source,  e.g.,  sterilised  distilled  water. 

For  testing  the  efficiency  of  sterilisation,  the  following  are  used  : — - 

Acetanilide  and  Methylene  Blue  Tubes.  Syn.  TUBES  TEMOINS. 

Sealed  glass  tubes  Ailed  with  Acetanilide  Powder  and  containing  in  addition 
in  the  centre  a  small  pinch  of  Blue  Dye.  These  are  placed  in  sterilisers 
to  determine  whether  sterilisation  has  been  adequate  and  has  penetrated 
into  the  centre  of  the  dressings.  Acetanilide  melts  at  113°  C.,  hence  if  this 
temperature  has  been  reached  the  contents  of  the  tube  on  removal  should 
be  evenly  blue  throughout. 

Malic  Acid  is  used  also  for  similar  purposes.  This  melts  at  practically 
100°  C. 

Powdered  Sulphur  an  ideal  pyrometer  for  testing  sterilising  of  dressings 
inside  drum.  M.pt.  114-5°  C.  and  is  unaffected  by  moisture.  Sulphur  should 
be  in  a  small  packet  introduced  into  middle  of  dressings,  apiece  of  black  thread 
tied  to  centre  of  packet  and  leading  to  top  of  dressings  enabling  it  to  be  with¬ 
drawn. — H.  Hallilay,  I.M.G.,  Oct.,  ’25,457.(j 

Phipson’s  Temperature  Indicator  consists  of  a  simple  electric  bell  circuit, 
with  the  bell,  a  small  dry  battery  and  switch  outside  and  the  two  leads  passing 
into  the  steriliser  and  terminating  in  a  small  heat-operated  control.  The 
control  consists  of  fusible  alloy  permitting  a  plunger  (passing  through  a 
spring)  to  complete  electric  circuit.  Alloys  melt  at  83,  99  and  113°  C. — made 
by  Johnson,  Matthey  &  Co.  The  indicator  by  C.  F.  Casella  &  Co.,  Parliament 
Street,  London.- — Maj.  E.  S.  Phipson. 

Metal  alloys  (Albert  Browne,  Ltd.,  Chancery  St.,  Ldn.),  fusing  at  given 
temperatures,  used  for  the  purpose,  also  sealed  tubes  of  a  standard  solution 
of  Glucose  and  Sulphuric  Acid — colour  changes  slowly  at  212°  F..  but  at 
239°  F.  they  show  coloured  to  black  according  to  time. — B.  J.  B.  Hall  and 
A.  W.  Chapman,  B.M.J.  i./25,1119. 

Rubber  Gloves  Sterilisation. 

The  process  employed  in  hospitals  is  to  sterilise  at  230°  F.  for  20  minutes. 
We  had  occasion  (1927)  to  test  a  British-made  glove,  the  “Veedip,”  and  two 
well-known  American  makes,  by  heating  at  that  temperature  on  successive 
days.  After  10  treatments  the  American  gloves  failed  to  pass  a  rather  severe 
stretching  test,  while  the  English  gloves  were  practically  unaffected  by  the 
heating. 

Sodium  Bicarbonate. — To  sterilise  a  5%  solution  (much  used  in  place  of 
normal  saline)  it  is  best  to  steam  in  a  Koch  steriliser.  Boiling  at  ordinary 

atmospheric  pressure  causes  some  decomposition. — E.  J.  Hart,  P.J.  i./ x 9,59. 

Quinine  Acid  Hydrochloride  may  be  sterilised  at  115°  C.  in  an  auto¬ 
clave  for  15  to  20  minutes. 

A  list  of  temperatures  suitable  for  a  variety  of  chemicals  is  given.— 

P.J .  i./ x  9,34. 
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ANTISEPTIC  POWER  OF  NUMEROUS  CHEMICALS 
AND  DISINFECTANT  PREPARATIONS. 

There  seems  to  be  almost  a  deliberate  conspiracy  in  this  country 
to  discredit  disinfectants,  as  useful  weapons  with  which  to  fight 
the  germs  of  disease.  Any  agent  may  be  puffed  up  as  a  disinfectant 
and  false  claims  made  for  its  powers,  and  the  sale  of  relatively  poor 
and  inefficient  agents  is  fostered  by  the  conditions  imposed  upon 
the  sale  of  disinfectants,  as  under  the  Poisons  &  Pharmacy 
Act  of  1908  comptarath/ely  useless  agents  containing 
not  more  than  3 %  of  Carbolic  Acid  or  its  homoiog  ues 
need  not  be  i labelled  ‘  Poisonous  %  and  can  be  sold  at  oil  and 
grocery  shops.  Therefore  the  Act  tends  to  favour  the  sale  of  low-class 
disinfectants,  for  the  public  buy  far  more  disinfecting  material  from 
oil  and  grocery  shops  than  from  chemists.  Perhaps  the  nature  of  the 
germicidal  action  of  disinfectants  is,  in  order  of  importance,  (1)  chem¬ 
ical  ;  (2)  physical ;  and  (3)  electrical. — H.  F-.  Kenwood,  L.  i./26,1056. 

Of  the  various  methods  of  assaying  the  value  of  a  disinfectant  the 
Rideal- Walker  method  gives  satisfactory  valuation. 


Rideal-Walker  Test. 

The  following  is  a  brief  description  of  the  improved  technique 
(1921)  of  this  test. 


Materials  required  for  Test. 

Nutrient.  Broth.  This  is  prepared  by  boiling  a  solution  of  Peptone 
20  Gm.,  Liebig  s  Extract  of  Meat  20  Gm.,  Sodium  Chloride  10  Gm., 
in  one  litre  of  Distilled  Water  for  30  minutes,  filtering,  neutralising 
to  Phenolphthalein,  and  then  adding  15  Cc.  N. Hydrochloric  Acid. 
After  sterilising,  broth  tubes  containing  5  Cc.  are  prepared. 

Standard  Carbolic  Acid.  Phenol  of  commerce  is  liable  to  be  con¬ 
taminated  with  small  quantities  of  Cresols,  which  render  it  unreliable 
for  bactericidal  control,  the  impurity  being  detected  by  a  lowering 
of  the  solidifying  point.  After  melting  50  Cc.,  the  Standard  Car¬ 
bolic  Acid  should  solidify  at  above  40°  C. 

are  not  easily  shown  by  a  Koppeschaar  determina- 
5eTd^reci?d.  by  estimation  of  the  Solidifying  Point  —  J  T  Ainslie 
w^L;er  and  J.  M.  Weiss,  ‘  Medical  Officer,’  12  May,  1923 

l he  Culture.  B.  typhosus,  grown  in  the  above  broth,  and  incubated 
for  24  hours  at  37°  C.,  is  employed. 


Technique. 

5  d1|Iut51onAof  the  Standard  Carbolic  Acid,  In 
ism  to survive aftS  abo+ut  }  T  100>  which  allows  the  organ- 

18 ^on/su itable' dttu nf  3 a ™  ¥>  **  minutes. 


vino 

solutions  nnrl  pp  rvf  ui  ftuuut  o  uc.  01  e&cn  01  inese 

at  intervals  of  30  seconds  C1<i  i?ontxo1  are  ta^en  in  test-tubes,  and 

Iated*1 froi^e!w^Ssohitffina^sin^on^^^  a^mth^tu^e^^inomi- 

min.  iSnal  diameter)  Wh  J°°pfu?  a,  standard  Platinum  loop  (4 

10  minutes  contact,  and  are  thenall^  af^r,5’  7*  a“d 

tubes  are  examined  and  the  strength 5“  at  37 ,  C.  After  48  hours,  the 
which,  like  the  Carbolic  Acid  control1  iectant  ( e ■  0-  1  in  2,100  is)  noted, 

but  kills  in  7h  and  10  mffiutes  ’  P  ^  growth  after  2*  and  5  minutes, 
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Then  the  IUdeal-W aiker  Coefficient  is 

dilution  of  disinfectant  ,  ,,  ,  2100 

(i.e.,  for  the  example  given. 


dilution  of  Phenol  control 
The  Rideal-Walker  method  has 


-21) 


been  largely  used  by  the 


100 
War  Office. 


The  figure  for  a  disinfectant  varies  for  different  organisms. 

We  have  for  some  years  been  engaged  in  practically  determining  the 
antiseptic  powers  of  general  chemicals  and  proprietary  disinfectants. 

Our  early  work  (started  in  1908)  was  conducted  with  a  variety 
of  organisms  ( B .  Typhosus,  Staphylococcus,  B.  Anthracis,  etc.),  but 
it  is  obvious  that  only  by  using  what  may  be  termed  a  Standard 
Type  of  Organism,  e.g.,  B.  Coli,  and  using  identical  conditions, 
can  comparative  results  be  arrived  at.  As  the  earlier  work  was  done 
with  this  organism  we  continue  to  make  use  of  it.  In  some  cases 
notes  on  results  with  other  organisms  are  added  or  retained  where 
of  interest. 

We  have  found  that  some  substances,  e.g..  Saccharin  Insoluble , 
acts  as  a  germicide  on  B.  Coli  but  not  as  a  fungicide. 

The  suggestion  has  been  made  to  alter  the  Rideal-Walker  Coefficient  Method 
of  examining  Disinfectants  by  introducing  organic  matter — milk,  urine,  faeces, 
etc. — into  the  disinfectants,  as  it  is  claimed  that  the  real  test  of  a  disinfectant 
is  the  strength  and  time  of  exposure  which  wid  enable  it  to  kill  organisms 
in  the  presence  of  such,  but  the  idea  has  met  with  disfavour ;  and  here  again 
we  fail  to  see  how  any  uniform  simple  standardisation  can  be  introduced  with 
the  interference  of  such  substances. 

The  importance  of  distinguishing  the  mere  inhibitory  or  antiseptic 
action  from  the  germicidal  power  has  been  emphasised.  Experi¬ 
ments  Bhowed  that  the  first  product  of  action  of  Mercuric  Chloride 
on  bacteria  (?  Albuminate  of  Mercury)  remains  when  sufficiently 
diluted  in  such  a  way  as  to  prevent  growth,  but  when  the  Mercury 
is  removed,  as  by  Ammonium  Sulphide,  the  bacteria  resume  activity. 
Hence  in  all  testing  of  disinfectants  the  actual  death  of  the  organisms 
should  be  ensured. 

Reports  on  disinfectants  which  combine  with  protein  or  other 
matter  or  which  oxidise  it,  must  be  regarded  with  caution  when  in¬ 
vestigations  have  been  conducted  on  bacteria  in  the  absence  of  such 
organic  matter  (Phenols  and  Phenoloids  are  little  affected  by  organic 
material  of  this  kind).  It  is  important  to  realise  that  the  action  of 
disinfectants  is  affected  by  proteins,  fats,  urea,  uric  acid,  organic  and 
inorganic  salts,  alkalis,  acids,  masses  of  non-pathogenic  bacteria, 
cells,  etc. 

Emery’s  Method. — Citrated  Blood  used  as  diluent  with  S.fcecalis  as 
organism.  It  is  shown  that  Carbolic  Acid  is  about  70  times  as  strong  as  Eusol 
and  Dakin’s  Solution.  Malachite  Green  is  the  most  potent  of  the  antiseptics 
examined. — W.  D’Este  Emery,  L.i./i6,817. 

In  the  interests  of  humanity  and  honest  trading,  it  is  clearly 
essential  that  official  control  should  be  exercised  over  proprietary 
antiseptics,  and  that  their  potency  should  be  stated  on  the  labels 
according  to  an  official  standard  method. — W.  H.  M.,  Medical  Press. 
cf.  S.  Rideal,  L.  ii./i 3,826. 

The  “Lancet”  Carbolic  Acid  Coefficient .  The  figure 
representing  the  percentage  strength  of  the  vjealcest  lethal  dilution  of  the 
Carbolic  Acid  control,  using  B.  Coli  as  test  organism,  was  divided  by 
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the  figure  representing  the  percentage  strength  of  the  weakest  leiha 
dilution  of  the  disinfectant  being  tested.  This  was  done  at  2\  and  at 
30  minutes  and  a  mean  of  the  resulting  figures  was  taken  as  the 


Carbolic  Acid  Coefficient ,  t  .  .  ,  ,  ,,  .  ,, 

The  Bacteriological  and  Chemical  results  included  the  following 


Coal  Tar  Disinfectants  forming  Emulsions  with  Water. 

Co-  Phenols  or  Co-  Phenols  or 

effi-  Pheno-  effi-  Pheno- 

cients.  loids.  cients.  loids. 


Cofectant 

9-8 

66‘27 

Sanitas  Bactox 

9-5 

39-7 

Cyllin  (‘  bulk  ’) 

8-8 

40‘43 

Kerol  . . 

7-7 

40-56 

Iz3il  .  .  .  . 

7-4 

41-35 

Cyllin 

Medical 

6-4 

32-08 

Pearson’s  Anti- 


septic  Eluid.  2*2 

20-7 

Jeyes’ 

(Chemists’)  17 

17  8 

Zotal  ..  ..  15 

100 

Jeyes’  No.  2 

(Grocer’s)  . .  0  75 

5-13 

Clear  with  Water. — 

Co-  Phenols  or  Co-  Phenols  or 

efficients.  Phenoloids.  efficients.  Phenoloids. 

Crude  Carbolic  Calvert’s  No.  5 

Acid..  ..  42  8265  Carbolic  Acid  25  93  26 

Trikresol  ..  2  5  —  Lysol  ..  ..  1*7  50‘96 

It  should  be  noted  however  that  the  figures  for  Phenols  or  Phenol¬ 
oids  were  obtained  by  simple  extraction  with  a  solvent,  the  Phenol 
content  indicated  by  Bromine — the  more  scientific  method — was  con¬ 
siderably  less  (about  £  in  many  cases). 

Modification  of  the  “  Lancet  ”  Method.  A  24  hour  culture  of  B.  Coli 
is  used  ;  the  experiments  are  carried  out  at  20°  C. ;  the  proportion  of  culture 
to  disinfectant  is  0T  Cc.  of  culture  to  5  Cc.  of  disinfectant ;  the  amount  of 
inoculation  into  subculture  tubes  is  measured  by  loops  ;  the  medium  for  sub¬ 
culture  is  prepared  from  beef  extract  according  to  the  American  standard  and 
has  a  reaction  of  + 1-5,  the  titration  being  carried  to  a  point  where  the  pink 
colour  is  distinctly  perceptible. — Jl.  Infectious  Diseases,  Jan.,  1911,  per  leader 
in  “  Lancet,”  i./i i,43. 


Experiments  to  determine  how  rapidly  antiseptics  pass  through 
animal  membrane  as  estimated  by  destruction  of  bacteria.  The  mem¬ 
branes  employed  were  celloidin  and  the  omentum,  mesentery,  diaphragm  and 
skin  of  the  rabbit.  Carbolic  Acid  and  Mercuric  Chloride  were  without  action 
in  24  hours.  There  was,  however,  one  exception,  i.e.,  a  5%  Aqueous  Phenol 
Solution  was  found  to  pass  through  the  diaphragm  of  a  rabbit  in  five  minutes. 

The  most  effective  proved  to  be  Iodine  and  Alcohol. — L.  i./n,1366. 

The  Edmunds’  Cell  method  using  Agar  Slabs  to  determine  the  diffusihility 
of  antiseptics  is  referred  to,  Vol.  I.,  p.  36.  Edmunds  and  his  co-workers  found 
Iodine  in  such  circumstances  a  poorly  diffusible  bactericide. 


Mechanism  of  Disinfection. 

Formaldehyde,  Halogens,  Mercuric  Chloride,  Acids  and  Alkalis  form  chemical 
combinations  with  Proteins.  The  action  of  Phenols  and  Cresols  in  regard  to 
Proteins  is  not  understood.  Alcohol  depreciates  whilst  Hydrochloric  Acid 
increases  effect  of  Phenol.  Meta-cresol  precipitates  Proteins  in  lower  con¬ 
centration  than  Phenol  hence  it  is  more  active.  E.  A.  Cooper  evolved  a  theory 
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that  the  action  of  Phenols  on  bacterial  proteins  is  not  directly  bactericidal. 
The  germicidal  action  which  follows  absorption  does  not  seem  to  be  the  result 
of  a  typical  chemical  union  between  the  Phenols  and  bacterial  Proteins. 

E.  K.  Rideal  puts  forward  a  theory  of  the  Mode  of  Action  of  Disinfectants 
on  modern  physico-chemical  views. — B.M.J.  ii./23,1271. 

Specificity  in  Antiseptics. 

Specific  antiseptic  treatment  of  infected  wounds  has  been  suggested. 

Data  are  given  re  inorganic  and  organic  acids  operating  on  growths  of 
Streptococcus  Pyogenes ,  Staphylococcus  Aureus,  B.  Pyocyaneus  and  B.  Aerogenes 
Capsulatus.  There  is  no  great  divergence  either  in  strength  or  in  point  of  the 
organisms  in  case  of  the  inorganic  acids  (Hydrochloric  and  Nitric  Acid)  tested, 
but  re  the  organic  acids  there  are  points  of  interest,  e.g.  Tartaric  and  Malic 
Acids  are  active  on  B.  Aerogenes,  whilst  relatively  non-active  on  the  cocci. 
Malic  Acid  is  further  fairly  active  against  B .  Pyocyaneus  and  most  active  of 
all  against  the  gas  bacillus. 

With  regard  to  generally  recognised  antiseptics,  Phenol  and  Cresol  are  more 
active  against  Streptococcus  than  against  Staphylococcus,  and  showed  very- 
little  activity  against  the  gas  bacillus.  Quinine  Hydrochloride  showed  its 
greatest  activity  against  the  gas  bacillus,  was  fairly  active  against  Strepto¬ 
coccus,  but  little  on  Staphylococcus  and  less  still  on  B.  Pyocyaneus.  Sodium 
Fluoride  is  less  active  against  the  cocci  and  B.  Pyocyaneus ,  but  active 
against  the  gas  organism.  The  best  against  the  gas  organism  of  all  the  bodies 
tried  6eem  to  be  Salicylic  Acid  and  Quinine  Hydrochloride. 

Clinically  the  values  of  Acetic  Acid  Dressings  1  %  in  B.  Pyocyaneus  cases  ; 
of  Sodium  Bicarbonate  1%  in  Streptococcus  cases;  of  Cresol  0‘1%  and  Dakin’s 
Solution  in  Staphylococcus  cases  and  of  Quinine  Hydrochloride  0‘ 5%  in  gas 
bacillus  cases,  especially  the  latter — are  proven.  Quinine  seems  to  be  the  only 
specific  against  this  organism.  Further  study  may  discover  dressings  specific 
for  one  or  more  groups  of  bacteria. — K.  Taylor,  L.  i./ 17,294,306. 

Selective  bactericidal  action.  The  chemical  germicides,  those  that 
react  with  constituents  of  protoplasm,  have  a  more  powerful  action  on  B.  coli 
than  on  B.  pyocyaneus.  Formaldehyde  is  an  exception,  attacking  both  equally. 
Germicides  which  exert  a  physico-chemical  action,  such  as  aliphatic  Alcohols, 
Phenols,  etc.,  are  more  active  towards  B.  pyocyaneus  than  B.  coli,  and  their 
action  resembles  that  of  heat. — E.  A.  Cooper  and  G.  E.  Forstner,  Biochem 
Jl.,  *24,18,941,  per  J.C.S.,  A.  i./24,1386. 

Pasteur  and  his  work — an  interesting  historical  survey  of  science  and 
medicine. — Louis  W.  Sambon,  Jl.  Trop.  Med.,  May  15/23,153. 

Coal  Tar  Dyes  as  Antiseptics. 

Fairbrother  and  Renshaw  adopt  a  grouping  of  the  Coal  Tar  Dyes  on  the 
basis  of  the  configuration  of  their  molecules  thus:  (1)  the  azo  class,  (2) 
the  triphenylmethane  class,  (3)the  phthaleins  or  pyronones,  (4)  the  azines,  (5)  the 
acridines,  (6)  the  sulphur  dyes,  (7)  the  oxy-ketone  dyes,  (8)  dyes  of  the  indigo 
class.  The  last  three  being  insoluble  in  water  are  unsuitable  as  antiseptics. 
Generally,  dyes  with  marked  antiseptic  action  on  bacteria  or  protozoa  con¬ 
tain  one  or  more  amino  groups  in  the  molecule.  While  presence  of  amino 
groups  is  not  enough  to  cause  antiseptic  action,  such  action  is  not  obtainable 
in  their  absence. — T.  Stephenson,  Pres.,  June  24/239.  See  also  Auramine 
postea. 

Comparative  Value  of  Skin  Antiseptics. 

Acriflavine  5%  in  50%  Alcohol  proved  most  efficient;  then  Acriviolet  2% 
in  50%  Alcohol;  then  5%  Alcoholic  Iodine;  then  Acriviolet  10%  aqueous 
and  Harrington’s  Solution,  Picric  Acid  5%  in  95%  Alcohol  and  Mer  euro  chrome 
5%  in  50%  Alcohol  being  least  effective. — M.  B.  Tinker,  Ann.  Surg.,  Oct.,  ’25, 
per  Jl.A.M.A.,  iL/25,1668. 

Study  of  1,550  cultures  showed  that  Iodine,  Trinitrophenol,  Harrington’s 
Mercuric  Chloride  Solution,  Mercurochrome,  and  Potassium  Mercuric  Iodide, 
will  not  kill  most  of  the  resistant,  and  some  of  the  less  resistant,  pathogenic 
bacteria  under  conditions  of  perfect  contact,  and  are  still  less  efficient  if  pene¬ 
tration  is  required  Acrlflavino  5%  in  50%  Alcohol  and  10% 
Acetone  the  most  efficient  antiseptic.  Aniline  dyes  deserve  further  investi¬ 
gation. — M.  B.  Tinker  and  H.  B.  Sutton,  Jl.A.M.A.  ii./26,1350.  See  also 
ibid  1/2  7,1560. 

We  do  not  agree  with  the  findings  in  the  last  tiuo  papers,  but  insert  them 
as  relevant.  Acrifiavine  is  not  a  potent  antiseptic  as  ordinarily  understood. — 
W.B.M. 


266 


THE  EXTRA  PHARMACOPOEIA. 


The  Phenol  Coefficient  is  dependent  on  the  Hydrogen  Ion  Concen¬ 
tration  at  which  the  broths  are  filtered  during  standardisation  process, 
a  broth  with  pH  7*6  giving  results  comparable  with  accepted  JEW.  values.— 

P6A  nmdified  ILS.'  Hygienic  laboratory  Method  for  the  coefficient  using  Staphylo¬ 
coccus  aureus. — Y.B.P.,  ’27,350. 


So  far  it  will  be  seen  we  have  mainly  dealt  with  various  Proprie¬ 
tary  (mostly  Cresylie)  Disinfectants.  In  1914  we  commenced  to 
operate  on  a  number  of  recognised  antiseptic  bodies  and  other 
substances  not  hitherto  examined,  and  have  incorporated  our 
results  in  the  following  pages. 

Somewhat  curiouslv  amongst  the  relatively  ‘potent  are  Thorium 
Nitrate,  Acetic  Acid,  Acid  Citric,  Acid  Lactic,  Acid  Picric,  Alcohol 
70%,  Potassium  Chlorate,  whilst  on  the  other  hand  the  impotency 
to  kill  disease  organisms  of  the  following  chemicals — Antimony 
Potassium  Tartrate,  Arsenious  and  Arsenic  Oxide,  Arsamin,  and 
Acetone — is  of  interest. 

All  the  results  have  been  obtained  by  procedure  strictly  in  accordance 
with  the  “  Lancet  ’*  Method.  For  practical  purposes  an  exact  deter¬ 
mination  of  the  Coefficient  is  not  necessary.  All  that  the  practitioner 
ivants  to  know  is,  whether  a  specific  disinfectant  will  kill  the 
organism  in  a  reasonable  time — if  in  the  prescribed  2k 
minutes  so  much  the  better — this  we  have  stated,  also  in  many 
cases  a  figure  for  the  result  of  30  minutes  contact. 

A  good  disinfectant  must  have  high  germicidal  power,  must  not 
be  affected  markedly  by  heat,  should  have  no  corrosive  action  on 
metals  ;  is  must  be  miscible  or  form  a  fine  emulsion  and  with  water. 

Prof.  Hewlett  some  years  ago  made  the  useful  suggestion  to  employ  a 
Torch  Flame  generated  by  a  cyclone  burner  burning  paraffin,  similar  to 
that  used  on  night  works,  &c.,  for  disin  fecting  wails,  floors,  &c. 


THE  MOST  POTENT  ANTISEPTICS. 

The  following,  according  to  our  experiments,  have  practical  value , 
t.e.,  they  are  germicidal  {to  B.  Colt)  in  the  strengths  indicated  in  2| 
minutes  under  laboratory  conditions. 


Acetanilidum  -  -  1  in  400 

Acidum  Benzoicum  1  in  500 
,,  Carbolicum*  1  in  80 

,,  Chromicum  1  in  40 

„  Cresylicum  1  m  200 

,,  Formicum 

(actual)  .  1  in  20 

„  Hypochlorosurn, 
see  Eusol 

„  Lacticum  -  1  in  100 

„  Oxallcum  -  1  in  200 

„  Picricum  -  1  in  400 


Acidum  Salicylicum-  l  in  1,000 
„  Sulphuricum  1  in  200 
Alcohol  -  -  -  70% 

Argenti  Nitras  -  1  in  2,000 

Brilliant  Green  -  1  in  100 

Bromum  -  -  1  in  200 

Chlorinum  -  -  1  in  20,000 

Chloroformum  1  in  75,000 

Creosotum  -  -  1  in  300 

Dakin’s  Solution  As  used.  See 

>  detail  of  work 

Eusol  -  -  J  later. 


2  & °rnln u tes outlet  ^  ^  Coli  but  1  in  80  almost  invariably  does  so  after 
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THE  MOST  POTENT  ANTISEPTICS- 
Plumeria  -  1  in  100 

Formaldehydum  -  1  in  50 

(=5%  ‘Formalin’) 
Gentian  Violet  -  1  in  500 

Hydrargyri  Cyanidum  1  in  2,500 
Hydrargyri  et  Zinci  33%  paste 
Cyanidum  (as  paste) 
Hydrargyri  lodidum 
(as Mercuric  Potas¬ 
sium  Iodide)  -  1  in  100,000 
Hydrargyri  Per- 

chloridum  -  -  1  in  100,000 

lodum  -  -  .  -  1  in  50,000 


-continued. 

Liquor  Gresolis  Sap- 
onatus  —  cf.  Ac. 
Cresylic 


Mercurochrome 

1 

in 

2,000 

Malachite  Green 

1 

in 

1,000 

Potassii  Chloras 

1 

in 

50 

Potassii  Permanganas 

1 

in 

2,000 

Saccharin  Insoluble  - 

1 

in 

40 

Sal  Alembroth 

1 

in  90,000 

Sodii  Saiicylas  - 

1 

in 

20 

Thymol  - 

1 

in 

1,500 

Vesalvine  S.  - 

1 

in 

20 

Details  oe  our  Experiments. 

Acetanilide.  0'25%  Solution  killed  B,  Goli  in  2b  minutes 
0T25%  did  not. — W.H.M.,  1914. 

Acetone.  50%  killed  B.  Goli  in  2b  minutes,  40%  did  not . 

Acidum  Aceticum.  7%  kills  B.  Goli  in  2%  minutes,  5%  does 
not  kill.—W.H.M.,  1914. 

Active  against  B.  pyocyaneus  and  successful  clinically  in  infections 
with  this  organism,  cf.  Specificity  in  Antiseptics,  antea. 

Acidum  Acetyl-Salicyiicum. — Saturated  Solution  did  not  kill 
B.  Goli  in  30  minutes.  R.  Stockman  states  :  A  solution  of  strength 
1  in  250  does  not  stop  yeast  fermentation,  hence  any  antifermentative 
or  antibacterial  action  must  only  occur  when  the  Salicylic  Acid  is  split 
off  ( Salicylic  Acid  1  in  2,000  inhibits  fermentation  entirely  and  1  in 
5,000  greatly  delays  it). — B.M.J.,  if 13,598. 

Acidum  Arsenicum.  1  %  of  Arsenic  Anhydride  did  not  kill  B. 
Goli  in  minutes. 

Acidum  Arseniosum.  2%  of  Arsenious  Anhydride  did  not  kill 
B.  Coli  in  2£  minutes. —  W.H.M.,  1914. 

Acidum  Benzoicum.  0’2%  killed  B.  Coli  in  2\  minutes. 

Acidum  Boricum.  1  in  25  ( Saturated  Solution)  did  not  kill  B. 
Goli  in  2|-  or  30  minutes — and  did  not  kill  Staphylococci  or  B.  Typhosus 
in  2  minutes. —  W.H.M.,  Expt.,  1914.  In  no  sense  a  disinfectant,  but 
used  in  sufficient  quantity  it  is  a  food  preservative.  The  figure  necessary 
for  milk  preservation  is  variously  stated ;  1  in  500  has  been  used,  cf. 
Milk  Preservation.  4%  is  usually  employed  as  douche  for  the  eyes 
and  vagina  and  as  mouth-wash. 

Acidum  Cacodylicum.  10%  Sol.  did  not  kill  B.  Goli.  in  2b  minutes. 

Acidum  Camphoricum.  0'5%  ( Limit  of  Solubility)  did  not  kill 
B.  Coli  in  2\  minutes. —  W.H.M.,  1914. 

Acidum  Garbolicum.  ( see  also  “  Lancet  ”  and  Rideal-W alker  Co¬ 
efficients,  antea).  1*1%  killed  B.  Goli  in  2b  minutes  ;  0'7%  killed 
in  30  minutes,  not  in  2£  minutes. 

Liquid  Phenol  (10%  water  added)  is  caustic  and  ancesthetic.  1% 
is  used  as  vaginal  injection,  mouth-wash  and  gargle. 
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Solution  1  in  20  is  germicidal  for  B.  Tuberculosis. — L.  if 02,758. 

The  activity  of  this  disinfectant  on  B.  Coli  is  only  slightly  reduced  by 
faeces  and  urine. — Hewlett.  Alcohol  diminishes  activity  of  Carbolic 
Acid.  Most  Carbolic  soaps  are  useless  as  disinfectants. — L.  Cf. 
Glycerin  in  conjunction  with  Carbolic  Acid. 

Acidum  Chromicum.  2i%  killed  B,  Coli  in  2\  minutes. — 
1914.  Also  kills  Staphylococci.  This  strength  is  used  for 
ulcerated  gums. 

Acidum  Cinnamic.  1  in  1,250  prevents  yeast  growth,  but  1  in 
2,000  does  not. — R.  Stockman. 

Acidum  Citricum.  8%  killed  B.  Coli  in  2|  minutes.  4%  killed 
in  30  minutes,  not  in  2b  minutes. —  W.H.M.,  1914. 

Acidum  Cresylicum.  0’5%  killed  B.  Coli  in  2£  minutes,  0'3% 
did  not  kill.  Cf.  antea  and  Liq.  Cresolis  Saponatus. 

Acidum  Formicum.  5%  Solution  killed  B.  Coli  in  2\  minutes, 
2%  did  not. —  W.H.M.,  1914. 

A  strong  antiseptic,  but  it  is  less  active  than  Formaldehyde  in  destroying  spores. 
As  a  preservative  in  foods,  its  taste  is  better  than  Acetic  Acid.  ‘  Werderol  ’ 
contains  0T4%  of  it,  as  also  does  ‘  Fructol  ’ ;  ‘  Alacet’  50  to  60%. 
— P.J.ii.j 24,  474. 

Acidum  Hydrochloricum.  The  acidity  of  the  gastric  juice 
probably  serves  as  a  protection  against  typhoid  and  cholera.  Boer  found 
that  from  1  in  200  to  1  in  1,350  was  necessary  to  kill  anthrax,  diphtheria, 
glanders,  typhoid  and  cholera  organisms,  indicating  variable  resistance 
of  different  “  non-spor e-bearing  organisms 

Acidum  Hydrocyanicum.  (2%  HCN).  Does  not  kill  B.  Coli 
in  2\  minutes. — W.H.M.,  1914*  Fumigation  of  trees  and  ships  is 
practised  with  this  acid. 


Acidum  Hypochlorosum.  See  Dakin’s  Solution  and  Eusol  in 
this  chapter,  also  Vol.  I. 


Acidum  lodicum.  1  in  2,500  is  deodorant  and  preservative. 
1  in  500  is  used  as  mouth  wash  and  for  ulcers. 

Acidum  Lacticum.  1%  of  actual  Lactic  Acid  or  less  killed  B- 
Coli  in  2£  minutes. — W.H.M.,  1914. 

Acidum  Malicum.  Vide  “  Specificity  in  Antiseptics antea. 

Acidum  Oxalicum.  0*5%  Solution  killed  B.  Coli  in  2£  minutes . 

~7.  ’  I0I4*  Addition  of  Oxalic  Acid  is  stated  to  increase  the 

disinfecting  poiver  of  Phenols. 


*^ricum*  °;25%  killed  Coli  in  2b  minutes.— W.H.M. 
0  loo  /0  Solution  has  the  same  bactericidal  powers  towards  24  hours 
broth  culture  of  B.  typhosus  as  1%  Phenol,  the  Rideal  Walker  co¬ 
efficient  being  exactly  6 .—H.  L.  Tidy,  L.  n./i5,604. 

Pyro£aUi^um-  1%  did  not  kill  B.  Coli  in  2\  minutes 
.  .  .,  1914*  3%  according  to  Rideal  kills  most  organisms. 


Acidum  Salicylicum  01%  kills  B.  Coli  in  minutes,  0  08% 
does  not  (Saturated  Solution  is  of  strength  1  in  500).  Must  not  be 
used  to  the  eyes.  0-2 %  killed  B.  Typhosus  in  2  minutes. 

1  tn  2,000  inhibits  fermentation  entirely,  and  1  in  5,000  greatly 
delays  it.—R.  Stockman.  V ide  also  “ Specificity  in  Antiseptics antea. 
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Acidum  Sulphuricum.  0’5%  Dilution  kilted  B.  Coli  in  2J 
minutes,  0T%  did  not. — 1914.  0-05%  stated  to  be  fatal  to 
B.  Cholerce  after  15  minutes  contact. — Bideal. 

Acidum  Sulphurosum.  1%  of  the  Off.  5%  Acid  killed  Staphy¬ 
lococci  and  B.  Typhosus  in  2J  minutes. —  W.H.M.,  1914. 

Gaseous  sulphurous  Acid  was  until  recently  much  used  to  disinfect 
rooms.  The  gas,  however,  is  not  powerful  enough  to  kill  Anthrax  spores . 

It  was  found  that  B.  Coli  and  S.  Pyog.  Aureus  were  killed  in  24 
hours  in  a  sealed  room  into  which  20  ounces  of  S02  were  passed.  B. 
subtilis  spores  were  not  killed.  R.  mentions  that  a  Bisulphate  and 
Bisulphite  together  would  be  useful  as  they  liberate  S02  on  moistening , 
thus  :  NaHSOi  +NaH80i=>Nai80i  +/%0-j-N02. 

Acidum  Tannicum.  2%  Solution  did  not  kill  in  2^  minutes. 
40%  Solution  did  not  inhibit  fungoid  growth. — W.H.M.,  1914 

Acidum  Tartaricum.  Vide  “  Specificity  in  Antiseptics antea. 

Acidum  Trichloraceticum,  1  in  500  solution  failed  to  kill 
Staphylococci  and  B.  Typhosus  in  minutes.  In  throat  affections 
1  in  1  or  1  in  2  of  Glycerin  is  astringent.  1  in  4  on  a  tampon  with 
endoscope  in  gkonorrhcea  has  been  usedj.  Less  painful  than  Silver  Nitrate. 

Acriflavine.  The  antiseptic  power  of  this  substance  has  been  the 
subject  of  discussions,  v.  Vol.  I.,  p.  301,  et.  seq. 

We  found  that  1  in  20  Solution  did  not  kill  B.  Coli  in  2\  minutes 
but  1  in  100  killed  in  30  minutes. — W.H.M.,  Expt.,  1921. 

Alcohol.  70%  killed  B.  Coli  in  2  b  minutes.  35%  did  not. — ■ 
W.H.M.,  1914.  It  is  not  in  itself  reliable  as  an  antiseptic. 

The  maximum  efficacy  as  a  disinfectant  is  obtained  with  Alcohol 
of  70%  strength.  Stronger  Alcohol  does  not  penetrate  Albumin  so 
readily  and  is,  therefore,  not  so  active  as  a  germicide. 

Alcohol  Isopropyiic.  30%  killed  B.  Coli  in  2^  minutes. — 
W.H.M.,  1925. 

Allan toin.  Saturated  solution  did  not  kill  B.  Coli  in  30  minutes.— 
W.H.M.,  1921. 

Ailyl  iso-sulphocyanidum.  See  Oleum  Sinapis  Essentiale. 

Allyl  Sulphide.  1  in  100  in  a  Saponaceous  Solution  killed 
B.  Coli  in  2b  minutes.  Less  dilutions  failed  to  kill.  Further  1  in  500 
killed  in  30  minutes.  C.A.  Coefficient  is  approx.  2.  A  simple  Aqueous 
Sol.  cannot  be  used  in  sufficient  strength. —  W.H.M.,  1914. 

Alurainii  Chloras.  2£%  Solution  kills  B.  Coli  in  30  minutes  but 
not  in  2\  minutes. —  W.H.M.,  1914. 

Ammonia.  1%  of  Ammonia  did  not  kill  B.  Coli  in  2\  minute 
— W.H.M.,  1914.  0-5  Cc.  of  strong  solution  of  Ammonia  in  600  Cc. 

of  Normal  Saline  killed  B.  typhosus  and  B.  cholerce  and  partially 
B.  Coli  and  M.  pyogenes  aureus  in  4  hours.  In  the  case  of  cholera 
the  germicidal  effect  takes  place  in  a  few  seconds. — Hewlett. 

Antimonii  ej  Potassii  Tartras.  5%  solution  did  not  kill  B.  Coli 
in  2£  minutes. — W.H.M.,  1914. 

Argemi  Nitras.  1  in  2,000  solution  killed  B.  Coli  in  2b  minutes. 

— W.H.M.,  1914. 

Lotions,  Eye  Drops,  and  Urethral  Injections  1  in  1,000  up  to  1  in 
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500.  In  eye  toork  is  more  penetrating  and  active  than  the  organic 
silver  compounds  on  the  market  ( see  Text). 

Boer  found  that  from  1  in  4,000  to  1  in  20,000  killed  anthrax , 
glanders ,  diphtheria,  cholera ,  and  typhoid  organisms  in  2  hours-— i.e., 
a  very  variable  resistance  by  different  non-spore  bearing  bacteria. 

Organic  Silver  Compounds.  See  Vol.  /.,  p.  177. 

Arsamin.  10%  solution  did  not  kill  B.  Coli  in  2|  minutes. 

Arsenic.  See  Acidum  Arsenicum  et  Arseniosum. 

Aspriodine  ( suspension  in  water).  1  in  75  killed  B.  Coli  in  2£ 
minutes  but  not  1  in  100. —  W.H.M.,  1925. 


Auramine. 

Aur amine  of  Commerce  is  the  Hydrochloride  0 f  Tetramethyl-diamino-diphenyl- 
ketonimine.  It  restrains  the  growth  of  Anthrax  in  dilution  of  1  in  5,000,  but  on 
occasions  1  in  10,000  has  killed.  This  body,  in  common  with  other  Coal  Tar 
dyes,  does  not  possess  a  high  Phenol  Coefficient,  but  the  Rideal-Walker  method 
according  to  Browning,  Renshaw  and  others,  is  probably  not  suitable  for  indicating 
the  value  of  an  antiseptic  applied  to  the  human  body,  since  undoubtedly  Auramine 
exerts  far  more  antiseptic  action  in  cases  of  sepsis  than  solutions  of  Carbolic  Acid 
ivhich  can  be  tolerated.  With  paramoecium  method,  Phenol  1  in  500  kills  within 
15  minutes,  but  not  completely  1  in  600,  whereas  Auramine  1  in  20,000  kills  in 
15  minutes.  Aqueous  solutions  should  not  be  kept  for  any  length  of  time,  since  a 
slow  hydrolysis  occurs,  the  -imido  group  it  contains  becomes  a  ketone  group  with 
the  formation  of  the  insoluble  Michler’s  ketone.  It  is  stated  that  in  bone  sup¬ 
puration  Auramine  is  superior  to  any  other  antiseptic. 

See  also  our  Vol.I.,p.  322,  and  Coal  Tar  Dyes  as  Antiseptics  this  Vol.,p.  265- 

Our  own  experiments  showed  1  in  500  Solution  killed  B.  Coli  in  7\  minutes 
but  an  aqueous  solution  strong  enough  to  kill  in  2£  minutes  could  not  be  made 
— cf.  Olauramine  below. 

Giauratnine  equivalent  to  1  of  Auramine  in  100  killed  B.  Coli  in  2| 
minutes,  while  1  in  150  failed  to  kill.—  W.E.M.,  Expts.,  1925. 

Auri  Cyanidum,  1  in  2,000,000,  according  to  Koch,  of  Au(CN% 
dissolved  in  Potassium  Cyanide  checks  growth  of  B.  Tuberculosis. 

Borates  and  Boric  Acid.  See  Acidum  Boricum. 

Brilliant  Green.  1  in  100  killed  B.  Colt  in  2\  minutes  ;  1  in  760 
killed  in  30  minutes,  but  not  1  in  1,000 .—W.H~M.,  Expt .  1921. 

Bromurn.  1  in  20,000  killed  B.  Coli  in  30  minutes,  1  in  8,00  0 
2^  minutes.  W.H.M.,  1914.  Was  found  by  Koch,  to  be  the  most 
powerful  of  all  destructives  to  Anthrax  and  Tubercle  bacilli. 

Hydras  ( Slaked  Lime)  is  not  an  antiseptic  of  any  note. 

Calcil  Permanganas.  See  Potassii  Permanganas. 

Carbonis  Bisulphidum.  Antiseptic,  but  odour  and  inflammability 
prevent  its  use. 


Cbiorinum  I  m  75,000  kills  B.  Coli  in  2£  minutes.— W.H.M., 
A914’,-  tf  col(L  saturated  solution  of  Chlorine  Water  contains  0'634% 
y  weig  „  (x  he  activity  of  chlorine  water  probably  owes  its  power 
to  Hypochlorous  Acid.) 

?ilj  ^e’  contains  about  0T25%,  is  a  potent  antiseptic 

St®Thylococcus  pyog  aureus  and  other  organisms.  ° 

lain  more than *v  jwiubie  water  'would  be  likely  to  con- 
different  waters  used  h  ^  .nun}fjer  °f  cholera  vibrios  introduced  into 

from  about  1,000  to^lS  000  mnthe  investigation  in  question  ( ranging 

fTT  ef&rPfZoTirtfTi  S ****** ,hai  mm  aaters  wou,i 

cf.  also  Eusol,  this  Chapter. 


1  cf  chlorine  per  million  for  15 
and  Iodine  in  Natural  Waters 
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Ammonia  increases  the  germicidal  effect  of  bleach  solutions.  Ammonium 
Chloride  has,  however,  no  value.  Chloramine  is  suitable  for  small  dose  and  long 
contact  periods. — J.  Race,  L.  ii. 124,577. 

Chloroformum.  0*5%  solution  kills  B.  Goli  in  2|-  minutes,  0'2% 
does  not . — W.H.M.,  1914.  Our  experiments  showed  further  that 
0.2%  did  not  kill  Staphylococci,  nor  B.  typhosus. 

Chlorphenols. 

Tested  on  B.  Coli  m-chlor phenol  showed  the  strongest  antiseptic 
action,  p-chlorphenol  being  weaker,  and  the  ortho-compound  the 
weakest.  On  Staphylococcus  aureus  p-  and  m-  were  about  equal, 
being  stronger  than  ortho-.  The  lethal  dose  for  rabbits  for  the  o-, 
m-  and  p-  were  120,  65,  65  mgr.  respectively. — Arch.  Exp.  Path. 
Pharm.,  ’26,60,  per,  B.C.A.,  ’26,  ^4.756. 

Chromates.  See  Acid  Chromic. 

Cinchonidine  Sulphate,  saturated  solution,  did  not  kill  B.  Coli  in 
30  minutes. — W.H.M.,  1921. — cf.  Quinine  Salts. 

Colloidal  Solutions  of  Copper,  Gold,  Mercury,  Platinum,  Selenium 
and  Silver  were  tested  after  2\  minutes,  30  minutes  and  16  hours 
contact  with  B.  Coli.  With  the  exception  of  Mercury ,  which  killed 
at  2-1  minutes,  none  had  any  power  at  2£  and  30  minutes.  After  16 
hours  Silver  and  Gold  ( electrically  made )  inhibited  growth.  Cold 
( chemical ),  Platinum,  Copper  and  Selenium  did  not  inhibit. — 
W.H.M. ,  1914.  t  f 

Colloidal  Iodine  E.P.  diluted  1  in  100,  kills  B.  Coli  in  2\  minutes. — 
W.H.M.,  1921. 

Collosol  Argentum  (cf.  Vol.  I.,  p.  385),  is  stated  to  kill  B.  Coli 
in  10  seconds. 

Copper  Salts.  See  below. 

Creosote  (Mcrson).  1  in  350  killed  B.  Coli  in  2^  minutes. — 
W.H.M.,  1914.  1  in  150  is  used  in  phthisis,  dsc.,  see  text. 

Crystal  Violet.  1  in  100  did  not  kill  B.  Coli  in  30  minutes. — 
W.H.M. ,  1921. 

Cupric  Chloride.  Kraemer  has  advised  for  treating  water  1  in 
6,000.  Is  a  stronger  antiseptic  than  copper  sulphate  for  the  treatment 
of  water  supplies.  A  solution  containing  1  of  copper  in  5,000  will 
kill  B.  Typhosus  in  slightly  over  an  hour  and  B.  Coli  in  an  hour. 
(Staphylococcus  pyogenes  aureus  is  killed  in  less  than  two  hours  by  a 
1  in  7,000  copper  sulphate  solution. — J .  Sa nitary  Inst .}  1904). 

1  in  100  killed  B.  Coli  in  2|-  minutes. —  W.H.M.,  1929. 

Cupri  Sulphas.  1%  killed  B.  Coli  in  30  minutes  but  not  in  2|. — 
W.H.M.,  1914.  1%  is  used  for  irrigation,  see  Vol.  I.,  Text. 

Dakin’s  Solution  (diluted  1  in  6),  1  tn  20,000  killed  B.  Coli.  in 
2 1  minutes,  1  in  50,000  killed  in  30  minutes .  Tested  same  day  as 
made — W.H.M.,  1921. 

Diffuse!.  This  Lysol  equivalent  was  highly  spoken  of  for  its 
diffusible  power  in  the  Hunterian  Oration,  1915,  cf.  Vol.  I.,  p.  32. 

1  in  100  killed  B.  Coli  in  2|-  minutes. —  W.H.M.,  1921. 

Ethyl  lodidura.  Readily  destroys  B.  Tuberculosis.  (R.). 

EucalyptoL  See  Olea  Essentialia ,  Table  of  Coefficients. 
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Eusol.  1  in  2,000  killed  B.  Coli  in  2\  minutes  and  1  in  7,000  in 
30  minutes.  This  was  the  result  of  trial  same  day  as  made,  ft 
deteriorates  greatly  on  keeping.  In  a  second  expt •  with  Eusol  2  days 
old,  1  in  2,000  did  not  kill  in  21  mins.,  nor  did  1  in  6,000  in  30 
minutes,  but  1  in  3,000  did. — -W.H. M.,  1921. 

Flavine,  The  antiseptic  power  of  this  substance  or  its  absence 
has  been  much  discussed,  see  Vol.  /.,  p.  301,  and  Acriflavine,  ante  a. 

Flumerin  (cf.  Vol.  I.,  p.  478),  1%  killed.  B.  Coli  in  2^  minutes , 

while  1  in  200  failed  to  kill. —  W.H.M.,  1925. 

Fluorinum,  More  active  than  Chlorine.  Fluorides  and  Silico- 
fluorides  (cf.  Salufer)  are  antiseptic.  Fluoric  Acid  and  Ammonium , 
Potassium  and  Sodium  Fluorides  are  used,  in  the  brewing  trade.  0*3% 
will  prevent  the  acidity  of  butter.  (B.).  cf.  Specifity  in  Antiseptics. 

Formaldehyde  2%  (  =  5%  Formalin)  kills  B.  Coli  in  2£ 
minutes.  1%  Formaldehyde  does  not  kill  in  2-|-  minutes. — W .11. M.. 
1914,  but  a  small  proportion,  inhibits  growth.  Formaldehyde,  it  would 
appear,  is  a  slowly  acting  germicide.  Cf.  our  Experiments  under 
Hexamine,  this  Vol.  Ringzett  and  Woodcock,  for  example,  found 
that  when  incubated  in  the  ordinary  way  it  has  a  coefficient  0-38,  while 
if  allowed  to  act  for  ]  k  hours  it  is  more  potent,  than  Phenol.  Similar, 
and  even  more  marked,  results  would,  we  think,  be  obtained  with  many 
antiseptics.  1  to  2%  is  suitable  for  wounds,  instruments  and  rooms. 
As  deodorant,  5  or  10%  is  sufficient. 

Its  use  as  milk  preservative  in  Great  Britain  is  forbidden.  For 
detection  in  Milk,  v.  Milk  Preservatives. 

10%  solution  is  useful  for  disinfecting  human  discharges.  Tubercle 
bacilli  in  sputum  are  stated  to  be  killed  by  5%  solution  in  1  hour. 

It  probably  owes  its  antiseptic  power  to  the  ease  with  which  it  abstracts 
oxygen  and  becomes  Formic,  Acid,  a  process  which  causes  the  break¬ 
down  of  organic  matter. 


Fumigation  of  j Rooms, 

Hewlett  says  Formaldehyde  is  probably  more  active  than  Sulphurous  Acid. 
Kenwood  concluded  from  fumigation  by  Formaldehyde  and  by  1%  Sublimate 
Spray,  there  was  little  to  choose  between  these.  Washing  the  rooms  with  soap  is 
important.  He  recommended  mixing  1427  Gm.  0  f  Permanganate  and  285  Gm.  of 
formalin  in  a  metal  tray  7  inches  in  diameter  and  3  to  4  inches  deep— heat  is 
generated  andFormaldehyde  escapes. 

Formanganaie  Disinfector.  Consists  of  16  ounces  of  40%  Formaldehyde 
1  W'  a  ^GX  °Wwo  briquettes,  made  with  15%  Portland  Cement,  each  of 

120  Cm.  Permanganate  for  1,000  cub.  ft.  space.  Warmth— at  least  65°  F.—and 
moisture  60  to  65%  humidity,  are  essential. 

An  apparatus  may  be  improvised.  8  ounces  of  Permanganate  is  required  for 
each  pint  of  Formalin  Solution  per  1,000  cubic  ft. 

Suspend  wet  sheets  to  damp  the  air.  There  must  be  no  live  fire  or  flame  in 
the  room,. 

J .  Rutherford  Hill  thinks  the  reaction  taking  place  is : — 

3HCOH  +  2KMn04  -  3HCOOH  +  K.Q  +  2MnO, 

K20  +  2HCOOH  =  2HCOOK  +  H,0 

3HCOOH  +  2KMn04=  K,COs  +  2MnO,  +  3H,0  +  2COs 

flameernatiVelV  evapomte  formalin  in  an  open  vessel  over  a  Bunsen  or  spirit 

hnni?r„tdi3c,n ■  ho°ks.— Formalin  vapour  is  useless.  Expose  the 
sire  "days  ‘  ''  m  a  l(p  air  steriliser  for  an  hour  or  two  on  three  succes- 
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0-8%  of  Formaldehyde  kills  B.  Diphtheria}  in  10  minutes,  B.  Dy sentence  in 
60  minutes,  B.  Typhosus  in  40  minutes.  Staphylococcus  pyogenes  albus  in  GO 
minutes,  Staphylococcus  pyogenes  aureus  in  40  minutes.  2%  Formaldehyde 
killed  Staphylococcus  pyogenes  albus  in  30  minutes,  B.  Dysenterice  in  40  minutes, 
Staphylococcus  pyogenes  aureus  and  B.  Typhosus  in  20  minutes.  4  %  Formalde¬ 
hyde  killed  all  the  non- sparing  organisms  investigated  in  less  than  10  minutes 
except  B.  Dysenterice  and  Staphylococcus  pyogenes  aureus,  which,  however, 
icere  killed  after  10  minutes. — B.M.J.E.  w./o8,7. 

Gentian  Violet. — A  0*2%  solution  killed  B.  Coli  in  2|  minutes. 

Glauramine,  see  Auramine. 

Glycerin  is  preservative  for  vegetable  preparations  ( cf .  Glyce - 
tracta ),  but,  as  anticipated,  our  experiments  gave  -f*  with  pathogenic 
organisms. 

J .  L.  Moir  has  suggested  the  use  of  Carbolised  Glycerin  as  an  in¬ 
jection  in  ialooiirs  as  a  means  of  preventing  puerperal  infection.  The 

exact  proportion  of  Phenol  in  Glycerin  to  employ  is  open  to 
discussion. 

The  injection  would  be  given  into  the  vagina  before  labour , prior  to  any  manipu¬ 
lative  or  operative  interference,  and  would  be  repeated  at  the  conclusion.  It 
would  appear  that  if  the  tissues  can  be  kept  in  constant  contact  with  a  viscous 
substance  like  Glycerin,  impregnated  with  a  potent  antiseptic,  during  the  whole 
of  labour  the  chances  of  infection  from  the  outside  may  be  reduced. 

The  rationale  depends  on  the  hygroscopic  action  of  Glycerin  decreasing  the 
causticity  of  the  Carbolic  Acid,  so  that  the  tissues  are  not  devitalised,  and  at  the 
same  time  the  Carbolised  Glycerin  acts  as  a  barrier  to  external  infection. 

The  proportion  of  Phenol  should  be  efficacious,  but  not  injurious 
to  the  delicate  membranes  and  without  possibility  of  causing  shock,  either  to  the 
mother  or  offspring. 

Again,  in  the  test-tube,  Glycerin  may  hinder  the  potency  of  the  Phenol,  though 
this  would  appear  a  relatively  negligible  issue.  It  will  be  recalled  that  H.  P. 
Goodrich  (B.M .  J.'i./i7,647)  stated  that  the  presence  of  Glycerin  (in  mouth  washes) 
more  or  less  completely  destroys  the  potency  of  Phenol,  Thymol,  Mercuric  Chloride, 
etc.  Personally,  we  think  the  statement  too  sweeping.  We  recently  (1929) 
determined,  however,  that  the  Bactericidal  effect  is  hindered  to 
an  extent,  i.e.,  between  1  in  40  and  1  in  50  in  Glycerin  killed  B.  Coli 
in  2\  minutes,  while  1  in  120  in  water  does  the  same. 

We  doubt  whether  the  theoretical,  or  commonly  asserted,  power  of  Glycerin  to 
reduce  toxic  effect  can  be  sufficiently  relied  on  in  the  method  of  childbirth 
advocated.  The  only  guides  available  as  to  safe  proportion  to  employ,  are  the 
various  ( aqueous )  vaginal  injections  of  the  hospitals,  e.g..  King’s  College, 
and  the  Samaritan  Hospital,  1  in  60,  and  the  Chelsea  Hospital  for  Women,  1% 
approx.,  and  we  should  not  care  to  advocate  a  1  in  40  solution  (or  stronger)  in 
Glycerin  for  the  purpose.  , 

It  may  be  added  that  H.  J.  Phillips  ( L .  W./25, 1229, 1307)  draws  attention  to 
the  usef  ul  lymphagogue  action  of  Glycerin  in  labour,  with  the  addition  of  Iodine. 

It  seems  probable  thaX  Carbolised  Glycerin  of  1 %  strength  would  be  safe 
and  effective  clinically. 

The  following  is  also  relevant  \— 

Glycerin  is  an  ideal  antiseptic  in  the  sense  of  being  less  fundamentally 
toxic  for  leucocytes ,  as  representative  tissue  cells,  than  for  a  typically  resistant 
bacterium  like  the  staphylococcus.  A  new  antiseptic  characteristic  is  indicated,— 
the  bacterial  indifferent  zone  of  cyto-bacterial  activity — present  in  antiseptics 
possessing  greater  toxicity  for  tissue  cells  than  for  bacteria, and  absent  in  antiseptics 
possessing  greater  toxicity  for  bacteria,  which  affords  a  criterion  for  the  selection, 
of  useful  antiseptics  and  the  rejection  of  those  likely  to  do  more  harm  than  good. 
In  a  study  of  the  direct  action  of  glycerin  on  various  bacterial  types  met  with  in 
the  genito-urinary  tract,  it  is  established  that  glycerin  is  but  feebly  bacteri¬ 
cidal  in  comparison  with  its  markedly  antiseptic  character. 

Glycerin  inhibited  growth  of  Gonococcus  in  subculture  in  13—30  minutes 
and  of  Streptococcus  in  about  4  hours. 

No  untoward  effects,  such  as  necrosis  or  sloughing  have  ever  been  observed 
following  its  intra-uterine  use. 

The  time  limits  of  its  bactericidal  and  of  its  antiseptic  responses  to  a  number 
of  bacteria  are  indicated.  The  streptococcus  succumbs  company 
lively  early  to  the  bactericidal  action  of  glycerin .  These  new  J  acts  make  glycerin 
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one  of  the  most  interesting  and  ideal  antiseptics,  and  indicate  for  it  a  sphere  oj 
even  greater  usefulness  in  the  treatment  of  inflammatory  conditions .  A.  L  amp- 

ton,  L.  ii./26,326.  .  „  „  7  ,. 

Glycerin  used  for  controlling  haemorrhage  m  Caesarean  Section ,  ana  ‘promoting 
drainage  of  the  uterus  during  the  piierperium.  After  removal  of  placenta  the 
cnvif.ii  is  swabbed  out  with  Glycerin. — M .  Salmond,  L.  n. /29,66c). 


o 


cavity  is  swabbed  out  with  Glycerin. — M.  Salmond,  L.  ii.l 29,660. 

Guaiacol  is  staled  to  have  greater  power  than  Phenol,  i.e.,  as  5 

Hexamine — 10%  did  not  kill  B.  Coli,  hut  less  amount  inhibits 
growth  gradually  in  acid  solution. — -  IF. H .M.,  igif.  { cf .  Hexamine, 
this  volume,  and  Vesalvine  ‘  $.’). 

Hydrargyri  Ammonio-CbJoridum  ((Sal  Alembroth).  1  in  90,000 
killed  B.  Coli  in  ^  minutes,  1  in  120,000  did  not.— W.H.M. 


Hydrargyri  Cyanidum.  1  in  2,5(X)  killed  B.  Coli  in  2$  minutes, 

1  in  3,000  did  not. — 1914.  As  gargle  1  in  10,000  is  used.. 
We  should  prefer  1  in  5,000  at  least  For  fibroid  rhinitis  tampons 
impregnated  with  1  in  2,500  have  been  used.  Extremely  poisonous. 

Hydrargyri  et  Zinc?  Cyanidum.  We  found  2  minutes  with  the  33% 
paste  ( q.v .)  killed  Staphylococci  and  B.  typhosus.  As  first  dressing , 
to  wounds  3%  gauze  and  wool  and  paste  are  non-irritant. 

Hydrargyri  lodidum  Rubrum  used  as  Mercuric  Potassium  Iodide. 

1  in  100,000  killed  B.  Coli  in  2\  minutes. — W.H.M.  For  hands 
1  in  4,000,  Collyrium  1  in  5,000,  wounds  1  in  7,000,  vaginal  douche 
1  in  10,000.  Not  so  irritant  as  the  Perchloride. 

Hydrargyri  Oxycyanidum .  1  in  1,000  or  more  kills  B.  Coli  and 

B.  Typhosus.  As  pigment  in  syphilis  O' 2  to  0*6%. 

Hydrargyri  Perchloridum  1  in  100,000  killed  B.  Coli  in  2\ 
minutes;  1  in  250,000  failed  to  kill  in  15  minutes. —  W.H.M.  The 
most  potent  antiseptic.  Its  intensity  is  increased  by  presence  of  Hydro¬ 
chloric  Acid,  e.g.,  1  in  500  with  1  in  120  of  acid,  for  disinfecting  excreta. 

( Woodhead  says  \%  Hydrochloric  Acid.)  It  is  precipitated  by  soluble 
organic  matter.  For  eye,  nose  and  mouth  lotion  1  in  4,500,  vagina  1  in 
10,000.  For  linen,  towns,  gynaecologists ’  hands  and  superficial  wounds 
1  in  10,000  to  1  in  1,000.  cf.  Statements,  Vol.  I.,  p.  467,  also  this 
vol.  p.  263. 

The  power  (on  B.  Anthracis  spores)  of  Equimolecular  Solutions  of 
this  salt,  the  bromide  and  the  cyanide,  is  stated  to  be  in  this  order — 
corresponding  to  their  degree  of  dissociation  in  solution. 

Hydrogenii  Peroxidum  (10  Vol.).  12%  did  not  kill  B.  Coli  in 
21-  minutes. — W.H.M.,  1914.  Is  variously  employed :  even  the 
strong  ojficial  solution  may  be  employed  on  mucous  membrane.  It  is 
contained  in  Sanitas  q.v.  Hyperol  is  a  compound  of  H.202  and  Urea , 
rendered  stable  by  a  trace  of  Citric  Acid. 


Iodine.  1  in  50,000  kills  B.  Coli  in  2J  minutes. — W.H.M.,  1914. 
It  is  employed  as  a  first  aid  dressing  and  to  sterilise  catgut  (q.v.). 
Iodine  is  potent  against  other  organisms,  but  unfortunately,  to  check 
B.  Anthracis  once  established  in  the  human  body  12  Gm.  of  Iodine 
would  have  to  be  in  constant  circulation  in  the  system.  (Koch.) 
Consult  also  the  complete  resume,  Vol.  /.,  p.  518. 

T.  Maben  and  J.  S.  White  found  the  killing  power  of  iodine  in  the 
form  of  Alcoholic  or  Aqueous  solution  on  B.  Typhosus  is  at  least  four 
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times  more  powerful  than  that  of  a  solution  of  carbolic  acid  of  the  same 
strength. — C.D.  Jany,  30,  1915. 

Iodoform.  A  paste  of  Iodoform  will  kill  B.  Goli  and  B.  Typhosus 
in  2£  minutes,  but  not  Staphylococci  invariably .  It  is  used  as  a  bladder 
injection  with  glycerin ,  also  as  a  dusting  powder  and  vxjol  dressing. 

It  has  been  stated,  and  is  probably  true .  that  Iodoform  crystals  may 
be  infected  with  adherent  organisms,  and  the  same  remarks  apply  to 
Corrosive  Sublimate  (dry). 

‘  lodo-Ray.’ — 1  in  10  Solution  did  not  kill  B.  Coli  in  2J  minutes . — 
W.E.M.,  1929. 

Iron.  Frankland  proved  that  Metallic  Iron  is  destructive  to  bacteria. 
Ferrous  Sulphate  is  stated  to  be  mildly  antiseptic.  Ferric  Sulphate 
and  Chloride  check  fermentation  and  bacterial  growth. 

Lead  Salts.  Are  antiseptic.  A  proportion  of  2-0  Gm.  per  litre 
is  stated  to  preserve  broth. 

Liquor  Aluminii  Acetatis  P.G.  kills  B.  Coli  in  30  minutes  but 
not  in  2 \  minutes. —  W.H.M.,  1914. 

Liquor  Carbonis  Detergens.  We  found  a  2%  solution  killed  B. 
Coli,  B.  Typhosus  and  B.  Anthracis  in  2k  minutes.  A  remedy  in 
skin  affections,  strength  used  1  in  8  up  to  1  in  160  (see  Text). 

Liquor  Cresolis  Saponatus.  0'5%  killed  B.  Coli  in  2| 
minutes. —  W.H.M.,  1914.  C. A.  Coefficient  1*5.  For  midwifery  1% 
is  usually  employed. 

Liquor  Formaldehydi  Saponatus.  cf.  Formaldehyde. 

Lister’s  Antiseptic.  See  Hydrargyri  et  Zinci  Cyanidum. 

jfcLysoform.  2%  kills  Staphylococci  and  B.  Anthracis,  but  at 
least  10%  is  necessary  for  B.  Coli  and  B.  Typhosus. — W.H.M.,  1912. 
It  is  employed,  for  wounds  and  irrigation.  Contains  Formaldehyde . 
Lathers  with  water.  N on-poisonous. 

Magnesii  Sulphas.  20%  sol.  did  not  kill  B.  Coli  in  30  minutes. 

Malachite  Green.  1  in  1,000,  but  not  1  in  2,000,  killed  B.  Coli  in 
2£  minutes. — W.H.M.,  1921. 

Malourea. — 1%  failed  to  kill  B.  Coli  in  30  minutes. 

Mercuric  Chloride.  See  Hydrargyri  Chloridum 

Mercuhic  Cyanide.  See  Hydrargyii  Cyanidum. 

Mercurochrozne.  The  compound  made  by  the  author P  in  1  m 
2,000  Solution  killed  B.  Coli  in  2j  minutes. — W.H.M.,  1925. 

Methylene  Blue.  1  in  100  did  not  kill  B.  Coli  in  2-|  minutes  ; 
1  in  750  killed  in  30  minutes  but  not  1  in  1,000. —  W.H.M.,  1921. 

Naphthalene. — A  paste  kills  B.  Typhosus  but  not  Staphylococci 
invariably. 

Enemata  of  8  grains  have  been  used.  Parasitic  in  scabies,  10  to  20% 
solution  in  oil.  Used  as  deodorant  in  closets,  but  not  a  disinfectant. 

Naphthol  /?.  A  paste  we  found  will  kill  B.  Typhosus  and  Staphy¬ 
lococci.  Oily  Solution  10%  has  been  used.  This  appears  to  be  active. 

Neutral  Red.  1  in  100  did  not  kill  B.  Coli  in  2£  minutes  nor  in 
30  minutes. — W.H.M.,  1921. 

Nicotinae  Tartras.  10%  solution  kills  B.  Coli  in  30  minutes , 
but  not  in  2 £  minutes. 
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Novarseaobillou.  1  in  100  did  not  kill  B.  Coli  in  30  minutes. 

Oleum  Allii.  See  Allyl  Sulphide. 

Oleum  Sinapis  Essentiale.  0T%  did  not  kill  B.  Coli  in  3C 
minutes. —  W.H.M.,  1914. 

Oils  Essential.  See  Vol.  I.,  p.  600,  and  the  Chapter  in  this  Vol. 

Oxygen  Nascent  e.g.,  from  Permanganate,  is  antiseptic. 

Ozone  in  the  dry  state  has  little  action  on  micro-organisms. 

jjcParaform. — A  paste  with  water  kills  Staphylococci  and  B 
Typhosus  in  2  mins.  The  vapour  ( Formaldehyde )  sterilises  instru¬ 
ments  and  catheters.  Tablets  (15  grains)  are  made  for  fumigation  oj 
rooms.  20  of  these  disinfect  1,000  cub.  ft. 

Persulphates  are  antiseptic.  Ammonium  Persulphate.  1  to  2%( 
kills  Cholera ;  organisms  and  others  in  a  few  minutes. 

Sodium  Persulphate.  2%  solution  did  not  kill  B.  Coli  in  30( 
minutes. —  W.H.M.,  1914. 

Phenazonum.  10%  solution  did  not  kill  B.  Coli  in  minutes. u 

Potassii  Bromidum.  20%  did  not  kill  B.  Coli  in  30  minutest 

Potassii  Chloras.  2%  kills  B.  Coli  in  2£  minutes;  1%  kills t 

B.  Coli  in  30  minutes,  but  not  in  2\  minutes. —  W.H.M.,  1914. 

Potassii  Permanganas.  1  in  2,000  kills  B.  Coli  in  2£  minutes  ; 
1  in  5,000  does  not,  but  does  so  in  30  minutes. —  W.H.M.,  1914.  A 
good  deodorant.  In  presence  of  organic  matter,  however,  its  power  is « 
reduced  by  it  oxidising  the  organic  material. — (Calcium  Perman¬ 
ganate  approximates  the  Potash  Salt  in  potency.) 

In  gonorrhoea  1  in  1,000  gargle  and  vaginal  douche  1  in  5,000  of 
as  either  salt  are  employed  ( cf .  Vol.  I.,  p.  553).  Bousfield  found  sewage 
control  in  his  experiments  give  239  colonies  in  0‘ 00001  Cc.  againstsewage 
with  1  in  5,000  permanganate  99,  1  in  2,500  had  23,  and  1  in  1,000 
one  colony — the  time  of  contact  being  12  hours.  Further  work  showed 
that  the  time  element  is  of  no  importance — results  after  5  minutes’  con¬ 
tact  were  as  good  as  after  4  hours.  A  source  of  error  in  the  Rideal- 
W alker  method  teas  overcome  by  diluting  the  disinfectant  after  12  hours’ 
contact  to  1  in  100,000  of  the  strength  at  which  it  had  been  allowed  to 
act  for  the  purposes  of  the  experiment  before  making  the  cultures.  The 
general  conclusion  was  that  1  in  1,000  is  efficient  and  that  if  such 
a  mixture  of  permanganate  and  sewage  is  deodorised  it  is  also  sterilised. 

Pyrogallol.  See  Acid  Pyrogaliic. 

Quinidine  Sulphate,  sat.  sol.  did  not  kill  B.  Coli  in  30  mins.— 1921. 

Quinlnae  Hydrochioridum.  In  experimental  gas  gangrene  found 
to  be  more  effectual  than  phenol — especially  active  in  a  menstruum 
of  pus.  K.  Taylor,  L.  ti./i5,538,977.  cf.  Specificity  in  Antiseptics. 

Quinina;  Hydrochioridum  Acidum.  10%  Solution  did  not  kill 
B.  Coli  in  2-|  minutes. —  W.H.M.,  1914. 

Quininae  Sulphas.  1  %n  500  Solution  slated  to  be  necessary  for 
killing  effective  organisms  {in  a  common  cold).  See  also  Vol.  I. 

Quininae  Sulphas  Acidus,  stated  to  have  C.A.  Coefft.  0-5.  It  will 
inhibit  growth  of  fresh  Typhoid  cultures  in  1  in  30,000  dilution.— 

Resorcin.  3  5%  killed  B.  Coli  in  24  minutes,  1%  did  not  kill  in 
30  minutes. —  1914. 
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Is  non-irritant  on  mucous  membrane ,  e.g.,  bladder ,  5%  is  used. 
As  collyrium  2%,  as  enema  0  5%.  See  also  Text. 

Saccharin,  Insoluble.  0  25%  killed  B.  Coli  in  2§-  minutes. 

Saccharin,  Soluble. — 5%  did  not  kill  B.  Coli  in  30  mins. — 1914. 

Sal  Alembroth.  See  Hydrargyri-Ammonio-Ghloridum. 

Scarlet  Red  ( water  soluble)  1  in  50  did  not  kill  B.  Coli  in  2^  or  in 
30  minutes. —  W.H.M.,  1921. 

Sedasprin  ( Suspension  in  water).  I  in  50  killed  B.  Coli  in  2\ 
minvies  but  not  1  in  75. 

Soap.  Though  not  giving  a  high  Carbolic  coefficient  is  generally 
acknowledged  to  be  germicidal.  We  tried  a  2%  solution  which  was 
useless  on  B.  Coli,  B.  Typhosus  and  Staphylococci. 

Sodii  Ghloridum.  33%  Solution  did  not  kill  B.  Coli  in  30 
minutes. —  W.H.M.,  1914. 

Sir  A.  E.  Wright  says  5%  will  arrest  the  growth  of  pyogenic  organisms 
— L.  M./15,  1063. 

It  is  not  an  active  bactericide.  Brines  to  be  used  for  salting  and  pickling  have 
been  found  to  be  contaminated.  In  the  case  of  butter  and  cheese  serious  damage 
is  often  done  by  the  use  of  contaminated  salt. — P.J.  i. 125,1 696. 

Sodium  Fluoridum.  Active  against  staphylococcus  aureus  and 
strepto.  pyogenes  and  B.  pyocyaneus,  and  fairly  so  against  B.  aerogenes 
capsulatus.  cf.  Specificity  in  Antiseptics,  antea. 

Sodii  Metabisuiphis.  2*5%  in  Glycerin  kills  Staphylococci,  but 
did  not  kill  B.  Typhosus  in  minutes. — W.H.M.,  1914.  A  pigment 
this  strength  has  been  used  for  thrush. 

Sodii  Persulphas.  See  Persulphates. 

Sodii  Salieylas.  5%  killed  B.  Coli  in  2£  minutes,  1%  did  not. 
—  W.H.M.,  1914.  A  feeble  germicide  and  antifermentative.  It  has 
almost  no  action  on  yeast  or  bacteria. — R.  Stockman. 

Sodii  Sulphas  Acidus.  Has  been  used  for  ivater  sterilising  for 
Army  use,  but  we  were  informed  it  may  produce  looseness  of  the  bowels. 
One  Antityphoid  Tablet  to  the  pint  of  water  is  stated  to  destroy  B. 
Typhosus  and  B.  enteritidis  in  15  minutes.  We  found  it  killed  B. 
Typhosus  and  Staphylococci  in  2  minutes,  in  above  proportion. 

Sodii  Sulphis.  1  in  500  we  found  did  not  kill  Staphylococci  or 
B.  Typhosus. 

Sodii  Taurocholas.  20%  sol.  did  not  kill  B.  Coli  in  30  mins.,  1914. 

Strychninae  Hydrochloridum.  2£%  solution  did  not  kill  B.  Qoli 
in  30  minutes. — -W.H.M.,  1914. 

Sulphonal.  1  in  450  ( saturated  solution)  did  not  kill  B.  Coli  in 
30  minutes. 

Tar.  See  Liquor  Carbonis. 

Terpin  Hydrate.  0*25%  said  to  arrest  Tubercle  Bacilli. 

Thorii  Nitras.  1%  killed  B.  Coli  in  2\  minutes. — W.H.M.,  1914. 

Thymol.  1  in  1,500  killed  B.  Coli  in  2|  minutes,  1  in  3,000  kills 
in  30  minutes  but  not  in  2^  minutes. — C.  A.  Coefficient  19  approxi¬ 
mately.— W.H.M.,  1914.  1  in  800  is  used  as  gargle.  It  is  soluble  1. 

in  1,500  water  and  1  in  200  glycerin. 

Thymol  Disinfectant.  A  potent  germicide.  R.W.  Coefficient  8. 
Vide  Vol.  p.  810. 
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Toluol  (cf.  Benzol ,  Vol.  which  it  resembles).  Did  not  hinder r 
growth  of  Staphylococci. 

Tooth-Pastes.  The  antiseptic  values  of  some — the  active  samples . 
have  a  coefficient  of  about  OT. — P.R.  ’24,387. 

Trikresol.  G.A.  Coefficient  2  5.  1  in  2,000  appeared  to  hinder 

Staphylococci  and  B.  Typhosus  which  ultimately  developed  (in  60 
hours).  on  the  other  handy  killed  B.  Coli  and  B.  Typhosus  but 

not  Staphylococci.  In  general  surgery  ^  to  1%.  Eye  wash  1  in  1,000 
to  i  in  2,000. 

Uranii  Nitras.  5%  killed  B.  Coli  in  30  mins.,  but  not  in  2-§4 
mins.,  1914. 

Veronal,  See  Malourea. 

Vesalvine  ‘  S.’  5%  killed  B.  Coli  in  2\  minutes.  2\%  killedi 

B.  Coli  in  30  minutes  but  not  in  2 \  minutes. — W.H.M.,  Expt.,  1914., 

Xylenois  are  more  bactericidal  than  Cresols — they  are  obtained 1 
from  blast  furnace  tars  and  are  present  only  in  small  amount  in  ordinary 
Coal  Tar.  The  cheaper  disinfectants  usually  consist  of  Creosote  and 
Cresylic  Acid  emulsified  with  Resin  Soap. 

A  disinfectant  with  35%  Xylenois  may  have  C.A.  Coefficient  20  or  over. 


„  25% 

,,  2  0  °/0 


15 

2  0 


— A.  C.  Tait,  C.D.  ii.j 26,932. 

Zinci  Chloridum.  The  results  of  our  tests  showed  that  Zinc 
Chloride  was  not  of  much  avail.  1  in  1,000  failed  to  kill  B.  Typhosus  > 
and  Staphylococci  in  2J  minutes.  1  in  500  is  an  astringent  lotion. 
It  is  very  poisonous.  4  2|%  Solution  was  found  to  destroy  bacteria, 
but  Koch  found  even  5%  would  not  kill  Anthrax  spores. 

Zinc  Chloride  salt  of  Aniline. 

The  salt  (NE2Ph)»ZnOli,  teas  formed  by  intimately  mixing  Aniline  and  fused 
Zinc  Chloride ,  was  soluble  0-61%  in  water,  and  had  greater  bactericidal  action 
than  either  Aniline  or  Zinc  Chloride,  efficiency  being  approx,  in  the  ratio  of 
10  :  :  2.— J.C.S.,A.  if  24, 249. 

Zinci  Permanganas.  1  in  5,000  prevented  growth  of  B.  Typhosus 
and  Staphylococci.  Employed  similarly  to  the  Potash  Salt.  Absence 
of  irritation  is  a  feature. 

Zinci  Sulphanilas.  1%  killed  Staphylococci  but  did  not  kill  B. 
Coli  or  B.  Typhosus.  1  in  250  killed  Staphylococci,  but  not  others. 

Zinet  Sulphas.  2%  killed  B.  Coli  in  30  minutes  but  not  in  2^ 
minutes. — W.H.M.,  1914. 

Zinci  Sulphocas-bolas.  2\%  killed  B.  Coli  in  2|  mins.,  1*25% — 
did  not. —  W.E.M.,  1914. 

Essential  Oils  have  Antiseptic  Powers. — v.  p.  126. 

Sunlight  according  to  Koch  will  kill  the  Tubercle  Bacillus  in  from 
a  few  minutes  to  5  or  7  days,  according  to  the  thickness  of  the  medium . 
Light  is  important  for  diminishing  the  number  of  bacteria. 

Heat  owes  its  bactericidal  power  to  its  coagulating  effect  on  bacterial 
proteins.  Moist  heat  is  best  because  apart  from  its  penetrating  power 
it  is  well-known  the  protein  in  the  dry  condition  coagulates  at  a  much 
higher  temperature  than  when  moist. — Hewlett. 

Filters.  The  ‘  Pasteur -Chamberland'  or  ‘  Berkfeld,'  or  similar 
apparatus  of  the  porous  candle  type  are  efficient  instruments. 
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Syn.  Kataphoresis,  Medical  Iostisatiow, 

In  the  dissociation  of  a  molecule  of  a  substance — inorganic  or 
organic  in  solution — the  nascent  particles  of  the  elements  are  called 
‘  ions.’  They  are  charged  with  electricity  and  are  in  rapid  motion. 
The  -j-  charged  are  called  ‘  Katicms  5  and  those  -  charged  ‘  Anions.’ 
Various  agencies  in  addition  to  electricity  are  capable  of  causing  the 
splitting  up  of  compounds  with  the  formation  of  ions,  e.g.,  heat,  light, 
and  Rontgen  Rays.  Dilute  solutions  of  substances  contain  free  ions 
of  the  substances.  Dilute  Hydrochloric  Acid  can  be  electrolysed 
(split  up)  into  its  constituents  Hydrogen  and  Chlorine  which  in  their 
ionised  condition  appear  at  the  poles  of  a  battery,  the  Hydrogen  at  the 
Kathode  (negative  pole)  and  the  Chlorine  at  the  Anode  (positive 
pole).  On  reaching  their  respective  poles  they  lose  their  existence  as 
ions.  All  solutions  capable  of  conducting  electricity  probably  con¬ 
tain  molecules  already  dissociated. 

When  zinc  and  copper  plates  are  in  contact,  e.g.  by  a  wire,  in  dilute 
sulphuric  acid,  electricity  passes  across  the  junction  from  copper  to 
zinc  and  then  from  zinc  through  the  exciting  liquid  to  the  copper  again. 

The  galvanic  current  passes  through  some  conductors  with  little 
difficulty — silver  and  copper  for  instance,  if  pure  and  moderately 
thick,  have  extremely  little  resistance,  whilst  others,  e.g .,  Platinum 
and  the  element  Carbon,  especially  if  of  very  small  cross  section,  cause 
a  considerable  amount  of  resistance  and  ergo  heat — this  in  the  case  of 
Platinum  is  used  in  the  galvanic  cautery,  whilst  Carbon  is  employed, 
to  restrain  current — i^e.  as  a  rheostat. 

Non-Electrolytes  are  substances  not  capable  of  conducting  elec 
tricity,  e.g.,  pure  water,  aqueous  solutions  of  Alcohol  or  Sugar,  Ben¬ 
zene,  and  a  large  number  of  Organic  Compounds.  Nitrobenzene, 
Ethyl  Nitrate,  Chloral,  are  not  electrolysed.  Furthermore,  Glycerin, 
Chloroform,  Petroleum  Jelly,  do  not  dissociate  electrolytes  (cf.  the 
relative  non-toxicity  of  Glycerin  of  Carbolic  Acid).  A  5%  Aqueous 
Solution  of  Phenol  applied  to  an  ulcer  of  the  leg  as  a  permanent 
dressing  may  prove  most  serious,  whilst  an  Ointment  of  the  same 
strength  will  make  an  excellent  dressing.  In  aqueous  electrolytic 
solutions  the  +  and  —  ions  are  equally  diffused,  the  +  electricity  of 
the  one  (metals)  exactly  neutralising  the  —  electricity  of  the  other. 

The  Electrolytical  Solution  pressure,  i-e.,  tendency  of  different 
metals  to  become  ionised  when  in  contact  with  a  liquid  varies  with 
different  metals,  e.g.,  in  the  case  of : — 

Zinc,  Iron,  Lead,  Hydrogen,  Copper,  Silver. 

The  metals  on  the  left  have  electrolytic  solution  pressure  greater 
than  H  and  those  on  the  right.  The  former  deprive  H  ions  of  their 
positive  charges  and  thus  displace  H  in  an  electrolytic  cell.  They  dis¬ 
solve  in  acids  with  evolution  of  hydrogen.  In  the  voltaic  cell  of  Zn,  Cu 
and  HsS04,  the  Zn  by  its  high  electrolytical  solution  pressure  tends 
to  form -f- charged  Zn  ions,  and  in  doing  so  becomes— charged,  the  Cu 
has  almost  no  tendency  to  become  ionised  and  acquires  a  positive 
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charge. — Lewis  Jones.  In  addition  to  these  two  classes  Newth  men¬ 
tions  a  class  midway  termed  half-electrolytes.  The  terms  strictly  apply, 
to  the  actual  liquids  or  solutions — it  is,  e.g.,  the  aqueous  solution  of 
sodium  chloride  which  is  the  electrolyte. 

Paul  and  Kronig  in  lcS96  found  that  solutions  of  various  antiseptics  contain¬ 
ing  toxic  ions  in  the  same  proportion  are  equally  antiseptic.  One  gramme- 
molecule  in  64  litres  of  either  Mercuric  Chloride  or  Bromide  is  more  powerful 
than  Mercuric  Cyanide  solution  four  times  the  strength,  as  Mercuric  Cyanide 
undergoes  less  dissociation. 

In  Kataphoresis — introduction  of  medicaments  into  the  tissues 
by  ionisation — a  movement  of  the  electrolyte,  comparable  with 
osmosis,  takes  place  under  the  current  generally  in  the  direction i 
of  its  flow,  i.e.,  from  +  to  —  pole.  Fluid  can  in  this  way  be  made 
to  pass  through  porous  diaphragms,  e.g.,  the  skin,  but  the  migration 
of  the  ions  is  a  more  important  consideration. 

The  Rations  (-}-  charged)  travelling  to  the  Cathode  include  H,  Na, 
K,  IA,  Pb,  Cu ,  Fe  and  Bl 

The  ions  of  alkaloidal  bases  in  solutions  of  their  Salts  are  also 
set  free  at  the  positive  pole  and  are  therefore  applied  medically  at  the 
Anode.  ( Positive  Pole.)  ’ 

The  Anions  (-•-  charged)  carry  this  electricity  to  the  Anode.  They 
include  most  of  the  metalloids  and  non-metals ,  also  the  following 
groupings— OH,  N03,  C103,  C2H302,  SOs,  C20 4,  POt. 

These  must,  therefore,  be  introduced  for  medical  purposes  under  the  1 
Kathode.  ( Negative  Pole.)  ‘  ” 

The  name  ‘  ion  *  (a  traveller)  was  given  to  these  by  Faraday.  The 
Anions  travel  against  (sometimes  called  up)  the  current,  the  Rations 
with  (sometimes  called  down)  the  current. 

The  electrical  capacity  of  the  ions  varies  with  the  valency  of  the 
element.  The  ions  of  1  gramme-molecule  of  hydrogen  and  all 
monovalent  elements  carry  electricity  equivalent  to  96,550  Coulombs. 
Divalent  ions  carry  twice  the  quantity  and  so  on. 

Rations.  MONOVALENT  OR  UNIPOLAR  RATIONS  : — 

H,  NH4,  R,  Na,  Li,  Ag,  also  Hg(ous)  and  Cu(ous). 

Divalent  : — 

Mg,  Ca,  Fe(ous),  Ba,  Sr,  S,  Zn,  Pb,  also  Hg(ic)  and  Cu(ic) 
Trivalent.— Fe(ic),  Al,  Bi  and  Sb. 

Anions  .--Monovalent.— OH,  F,  Cl,  Br,  I,  N03,  C10a,  C2HsO„ 
and  the  Anions  of  all  Monobasic  Acids. 

Divalent.— S04,  S03,  S203,  C03,  S  (Sulphide),  C,04  and  all 
anions  of  dibasic  acids. 


Trivalent. — P04  and  other  anions  of  tribasic  acids. 

The  neutralising  power  is  dependent  on  the  valency,  e.g.,  a  trivalent  Nitrogei 
Anion  requires  three  monovalent  Hydrogen  Rations  for  neutralisation.  Th 
lai?i^ens’  as  a  so 'Carbon,  l Sulphur,  and  Phosphorus  show  a  variable  valency. 

13  fluted— -up.  to  a  point — so  much  greater  is  the  ioiiisa 
tion  and  rate  of  molecular  conductivity. 

Osmotic  pressure  is  influenced  by  ionisation.  It.  Is  in  proportion,  m  the  cas^ 
®  *»  t?  the  molecules  plus  ions  in  the  solution.  In  the  case  o 

non-electrolytes  the  osmotic  pressure  is  only  proportional  to  the  number  o 
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The  rate  of  absorption  of  Salts  through  animal  membranes  has  been 
found  to  differ  according  to  the  proportion  of  contained  ions.  K,  Na,  and  Li 
were  absorbed  about  equally.  NH4  and  Urea  were  absorbed  more  rapidly,  Ca 
more  slowly,  and  Mg  slowest  of  all. 

Of  the  Anions  Cl  is  absorbed  most  rapidly,  then  Br,  I,  N03,  S04  in  this  order. 

The  taste  of  substances  has  by  some  been  thought  to  be  due  to  dissociation, 
i.e.,  to  the  action  of  Ions  on  the  tongue  or  nerve  endings — e.g.  the  H  ions  in 
the  case  of  Acids.  A  Hydrochloric  Acid  Solution  of  distinct  acidity  to  the 
tongue  is  tasteless  when  neutralised  by  Potash. 

A  small  amount  of  Sodium  Acetate  added  to  a  dilute  solution  of  Hydrochloric 
Acid  diminishes  its  acid  taste.  This  view  is  debated  however 

Crystalloid  substances  are  either  electrocutes  or  non-electrolytes — the 
former  constitute  the  Salts,  Acids  and  Bases — the  latter  consisting  mostly  of 
organic  substances  such  as  Sugar  or  Urea.  They  readily  pass  through  animal 
membranes,  cf.  Vol.  I.,  p.  361,  and  have  a  strong  affinity  for  water.  Their 
ions  play  an  active  part  in  the  well-being  of  the  organism. 

The  Mineral  Constituents  of  the  human  body  in  the  concentration  in  which 
they  are  present  are  almost  completely  dissociated — the  remaining  molecules 
(undissociated)  are  neutral  electrically. 

Colloid  substances  do  not  pass  through  animal  membrane  and  their  osmotic 
pressure  is  so  low  that  they  diffuse  with  utmost  difficulty.  The  particles  in  a 
colloidal  solution  possess  energy,  part  of  which  is  potential  and  part  kinetic, 
by  reason  of  their  electrical  charge,  their  chemical  combinations,  etc. 

Change  from  colloid  to  crystalloid  in  the  organism  and  vice  versa  is  con¬ 
tinuously  proceeding. 

All  crystalloids  have  the  power  of  modifying  the  gelation  of  colloids,  but 
only  the  electrolytes  have  the  power  of  precipitating  them.  The  precipitat¬ 
ing  power  of  the  electrolytes  varies.  Mg,  NH4,K,Na  and  Li  increase  in  power 
of  precipitation  in  this  order,  but  the  anions — Sulphate,  Phosphate,  Citrate. 
Tartrate,  Chloride,  Bromide,  Iodide,  and  Sulphocyanate  inhibit  the  action  of 
the  metallic  ions,  and  the  power  to  prevent  the  precipitation  of  Proteins  also 
increases  in  this  order.  Thus  the  Sulphates  increase  in  precipitating  power 
from  Mg  to  Li,  and  on  the  other  hand  Sodium  Salts  decrease  in  precipitating 
power  from  Sulphate  to  Sulphocyanate  in  the  order  given. 

In  the  living  organism  it  is  well  known  that  the  salts  are  held  fast  with 
great  force,  and  this  is  an  analogue  of  the  affinity  exhibited  between  the  salts 
and  the  Proteins.  According  to  Pauli  all  the  Protein  constituents  of  the 
protoplasm  enter  into  the  composition  of  this  substance  only  in  combination 
with  ions. 

It  is  the  general  opinion  that  there  is  no  sharp  limit  between  solutions  of 
crystalloids  and  colloids — all  properties  of  the  one  are  found  in  the  other — the 
difference  is  only  in  degree.  Colloids  have  enormous  molecules,  e.g.,  those  of 
Albuminoids,  and  hence  their  solutions  have  a  feeble  molecular  concentration 
and  feeble  osmotic  pressure. 

The  importance  of  acquiring  knowledge  of  the  osmotic  pressure  of  the  fluids 
of  the  body  is  evidenced  in  every  day  treatment,  e  g.,  in  the  use  of  ‘  Normal 
Saline  Solution.'  Application  of  pure  water  causing  osmosis  in  mucous  mem¬ 
branes  is  painful  and  the  use  of  a  too  concentrated  Saline  Solution  will  cause 
blood  corpuscles  to  part,  with  their  water  and  break  up  completely. 

The  readily  diffusible  substances  Urea,  Sugar,  etc.,  are  produced  by  decom¬ 
position  of  Protein  or  Carbohydrate  during  metabolism — these  are  fortunately 
non -electrolytes,  they  are  ionised  only  very  slightly  or  not  at  all — this  is  of 
the  utmost  importance  to  the  organism. 

All  Rations  precipitate  protein.  They  increase  more  or  less  irritability  of 
muscle  and  nerve, — they  excite  intestinal  activity  and  increase  blood  pressure. 

Anions  dissol  ve  protein  (inhibiting  the  action  of  Rations  in  general).  The 
Sulphates,  Citrates  and  Tartrates  precipitate  protein  because  the  anions  are 
associated  with  the  over-balancing  properties  of  the  metallic  ions.  They  are 
therefore  cathartics.  But  in  the  case  of  Nitrates,  Bromides,  Iodides,  the 
anion  predominates  in  effecting  sedative  action  and  decrease  of  blood  pressure. 

The  cathartic  and  precipitating  power  run  parallel  in  the  previous  type  of 
substances. 

It  may  be  that  organic  compounds  of  metals,  e.g.,  Salvarsan,  owe  their 
properties  to  their  decomposition  with  the  giving  off  of  the  metal  in  ionized 
form  and  this  may  be  the  real  value  of  colloidal  preparations  of  metals  and 
other  powerful  drugs. — Bayliss. 
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Application  of  ionisation  Medically. — 

The  introduction  of  medicamenta  by  ionisation  brings  about  a 
substitution  of  the  fresh  ions  for  the  ions  of  the  organism.  Hence 
caution  is  needed  as  to  the  purity  of  the  substances,  the  strength  of 
current  used,  and  method  of  procedure.  The  quantity  of  drug 
caused  to  penetrate  is  strictly  proportional  to  the  magnitude  of 
current  and  the  duration  of  its  flow. 

Ionic  Medication  is  easy  of  application,  treatment  is  localised: 
and  it  is  relatively  painless. 

The  Solutions  are  applied  by  means  of  a  disc  covered  with  a  pad 
of  a  number  of  thicknesses  of  Lint  or  Absorbent  Cotton  Wool,  or: 
by  a  Glass  Cup  Electrode.  This,  the  active  electrode,  is  covered 
with  a  piece  of  pig’s  bladder,  which  is  capable  of  allowing  the  ions 
to  pass.  The  indifferent  electrode  is  applied  in  any  convenient: 
situation. 

The  Unit  of  Electromotive  Force  is  the  volt.  Resistance  of  a  con¬ 
ductor  is  stated  in  ohms.  Strength  of  Current  is  expressed  in  amperes. 
The  amplre  is  the  Current  which  an  E.M.F.  of  1  volt  produces  in  a 
circuit  where  the  resistance  is  1  ohm, — for  medical  use  the  1/1000  part, , 
the  milliampere,  (m.a.)  is  the  Unit  or  Standard.  It  is  measured  by 
D’  Arson  val’ s  Mil  li  amp  ere  -  m  eter . 

The  Coulomb  is  the  unit  of  quantity  of  current — it  is  delivered  by 
a  current  of  1  ampere  in  1  second. 

The  density  of  the  current  used,  ^  (intensity  divided  by  surface  of 


the  conductor)  is  important  in  medical  use.  100  m.a.  introduced 
by  a  surface  of  1  sq.  cm.  will  produce  a  different  effect  from  the  same 
current  traversing  100  sq.  cm. — as  could  easily  be  imagined,  each 
sq.  cm.  in  the  last  case  being  traversed  by  1  m.a.  in  place  of  100. 

Electrical  Energy  or  the  power  of  doing  work  is  measured  in 
joules.  One  joule  represents  the  energy  expended  in  one  second 
by  one  ampere  with  resistance  of  one  ohm. 


Strength  of  Current  used  : 

One  requires  for  ionising  about  40  to  50  volts,  which  with  a  total 
resistance  of  400 — 500  ohms  will  produce  a  current  of  100  m.a. 

_  E  50 
1  =  E  “  600  =  °'100' 

(Ohm’s  Law  :  Intensity  of  Current  is  equal  to  E.M.F.  divided  by 
the  Resistance  or  C  — 


A  current  of  30  to  40  m.a,  as  a  minimum,  50  to  70  m.a.  as  an  average 
and  100  to  150  m.a.  as  an  exceptionally  strong  one  may  be  taken  as  a 
rough  index  of  the  current  to  be  used  in  the  treatment  of  a  large  joint, 
such  as  a  knee,  with  Salicylic  ions,  which  require  a  stronger  current 
than  most  other  ions.  In  the  ease  of  the  last  strength  a  quarter  of  an 
hour  ought  to  be  occupied  in  reaching  this.  If  the  ions  are  pene¬ 
trating  into  the  tissue,  the  hand  of  the  milliamperemeter  will  be 
noticed  to  gradually  rise  and  then  become  stationary,  but  should  the 
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hand  be  seen  to  recede,  this  will  signify  that  the  ions  are  not  pene¬ 
trating  properly,  but  are  gathering  on  the  surface  and  forming  a 
resistance  to  the  current.  Abrasions  of  the  skin  should  be  first 
covered  with  a  small  piece  of  some  non-conductor  before  applying 
the  electrode. — Lewis  Jones. 

Resistance  of  the  Body  may  be  calculated  by  Ohm’s  Law  from 
the  galvanometer  reading  and  the  electromotive  force  of  the  cells — 
t.g.,  with  6  Leclanch^  cells  the  E.M.F.  being  9  volts,  if  the  current 
through  the  patient  be  4  m.a.,  the  resistance  may  be  found  thus  : — 

R  =  ^  *=  =  2,250  Ohms. 

In  employing  the  continuous  current  from  the  electric  mains  in 
place  of  batteries  or  accumulators  secondary  circuits  of  high  resistance 
are  required  by  which  the  potential  gradually  changes. 

Table  showing  the  relation  between  the  Volts  used  and 

THE  NUMBER  OP  MlLLIAMPERES  of  current  resulting  with 


various  Resistances  in  Ohms  of  the  Body. 


Ohms  resistance 
of  the  body  = 

i 

160 

360 

500 

150 

1000 

1500 

2000 

2400 

3000 

4000 

No.  cells 
used. 

Volts. 

Milliampferes 

1 

H 

15 

5 

3 

2 

11 

1 

1 

5 

¥ 

i 

f 

2 

3 

30 

10 

6 

4 

3 

2 

n 

li 

1 

.3 

4 

3 

4o 

45 

15 

9 

6 

41 

3 

21 

1  rk 

11 

U 

4 

6 

60 

20 

12 

8 

6 

4 

3 

2* 

3f 

2 

H 

6 

9 

90 

30 

18 

12 

9 

6 

44 

3 

2i 

8 

12 

120 

40 

24 

16 

12 

8 

6 

5 

4 

3 

10 

15 

150 

50 

30 

20 

15 

10 

7k 

61 

5 

8-£ 

14 

21 

— 

70 

42 

28 

21 

14 

10. V 

Si 

7 

61 

1G 

24 

— 

80 

48 

32 

24 

16 

12 

10 

8 

6 

20 

30 

— 

100 

60 

40 

30 

20 

15 

124 

10 

7i 

24 

36 

— 

120 

72 

48 

36 

24 

18 

15 

12 

9 

28 

42 

— 

140 

84 

56 

42 

28 

21 

17 

14 

104 

32 

48 

— 

— 

96 

64 

48 

32 

24 

20 

16 

12 

40 

60 

— 

— 

120 

80 

60 

40 

30 

25 

20 

15 

50 

75 

— 

— 

150 

100 

75 

50 

37 

31 

25 

181 

60 

90 

— 

_ 

— 

120 

90 

60 

45 

37 

30 

221 

67 

100 

— 

. 

— 

132 

100 

66 

50 

41 

33 

25 

By  the  above  table  the  Resistance  in  Ohms  of  any  part  of  tne 
body,  is  found  by  noting  how  many  m.a.  are  registered  with  the 
voltage  used. — R  Edwards. 


Differences  between  “  Electrolysis  ”  and  Ionic  Medication. 

Electrolysis  and  Ionic  Medication  must  be  separated  in  their 
therapeutic  aspects.  In  electrolysis  the  object  is  to  utilise  the  effect 
of  the  ions  when  they  reach  the  electrode  ;  in  ionic  medication  it  is  the 
ions  which  leave  the  electrode  that  are  utilised.  In  ionic  medication 
the  ions  pass  through  the  tissues  into  the  protoplasm  of  the  cells- 
In  electrolysis  if  astringent  and  caustic  effects  are  desired  the 
positive  electrode  must  be  applied.  If  softening  and  breaking  down 
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are  wanted  the  electrode  applied,  at  the  negative  pole,  must  be  the* 
active  one.  In  either  case  the  effect  is  due  to  the  ions  of  the  tissues , 
not  to  any  extrinsic  ions. 

In  ionic  medication  on  the  other  hand,  it  is  much  more  a  question 
of  the  chemical  to  be  employed  and  the  pole  to  be  used  is  determined 
by  the  electric  charge  on  the  ions  to  be  utilised. 

In  electrolysis  a  non-electrolytically  soluble  electrode  is  used  such 
as  Platinum  or  Carbon,  in  ionic  medication  the  electrode  is  the  sub¬ 
stance  whose  ions  it  is  intended  to  introduce  where  this  is  possible. 
— S.  Sloan. 

A.  R.  Friel  in  some  ‘  Notes  on  Treatment  of  some  Affections  of  the  Nose 
and  Ear,’  sums  up  the  differences  as  follows  : — 

Ionisation,  (a)  the  introduction  into  the  tissues  of  Ions  from  a  solution  of  a 
salt,  or  ( b )  the  exchange  of  ions  between  cells  and  fluids  in  the  tissues  under 
the  action  of  the  constant  electrical  current.  Electrolysis. {a)  the  introduction 
of  ions  into  tissues  from  solid  metals  in  contact  with  their  surface,  or  actually 
pushed  into  them,  (b)  the  action  on  the  tissues  of  chemical  substances,  e.g.,  acids 
or  alkalis  formed  at  the  point  of  contact  between  tissues  and  metal. — L.  i./23, 
1305. 

For  recent  discussions  on  the  raison  d’etre  of  Ionic  Medication,  see  Iodine  in' 
this  chapter. 

In  arthritis  and  sciatica  benefit  from  iontophoresis  is  more  likely  due  to  the: 
interpolar  migration  of  the  normal  ions  of  the  tissues  than  to  the  bodies  used 
locally.  The  mere  passing  of  the  galvanic  current  will  bring  from  the  kathode 
side  of  the  Calcium  Zone  the  phosphoric  acid  ion  which  will  dissolve  the  Calcium 
precipitated  in  the  tissues — flushing  the  part  affected. — S.  Sloan. 

Summary  of  Various  Chemicals  Employed  by  Ionisation , , 
with  References  to  their  Uses. 

The  following  is  a  short  resume  of  the  Chemicals  used  and  the 
results  obtained  by  iontophoresis.  The  medicament  is  carried 
through  the  tissues  of  the  patient  who  is  situate  between  the  two 
poles.  One  may  regard  the  human  body,  from  the  iontophoresis  \ 
standpoint,  as  a  solution  of  sodium  chloride,  and  as  the  positive 
ions,  i.e.r  metals,  etc.,  enter  from  the  anode  they  displace  some 
sodium  ions,  which  emerge  under  the  cathode.  Again,  as  negative 
ions,  e.g.,  iodine  and  bromine,  penetrate  under  the  cathode,  they 
displace  chlorine  ions  which  appear  at  the  anode. 

Leduc  pointed  out  that  using  simple  weak  acid  solutions  the  effect 
on  the  skin  at  the  anode  by  the  H  ion  is  the  same  for  all  ordinary 
acids.  Using  dilute  alkaline  solutions  one  introduces  OH  ions  at  the 
kathode.  In  each  case  the  sore  produced  by  a  long  or  strong  applica¬ 
tion  has  its  own  characteristics.  The  K  or  Na  or  Mg  ions  produce 
definite  effects  only  when  given  in  large  amounts.  The  alkaline  earth 
metals,  however,  produce  characteristic  destruction  of  the  tissues. 
He  instances  effects  obtained  when  using  Calcium  Chloride  solutions 

the  surface  at  the  anode  seemed  white  as  though  impregnated  with 
Calcium  Carbonate  or  Sulphate.  CEdema  occurred  and  an  indurating 
ulcer  was  formed. 

Cf  all  ions  the  most  painlul  was  that  of  Carbonic  Acid. 

Sulphuric  Acid  produces  a  smooth,  hard,  dry  skin  surface. 

As  already  outlined,  the  -{-  ions  (basic  radicles)  in  a  solution  under- 
going  electrolysis  travel  from  the  positive  pole  towards  the  negative. 
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and  the  -  ions  (Acid  radicles)  move  away  from  the  -  pole.  If  we 
imagine  the  patient  separating  the  solution  into  two  parts  with  one 
pole  of  the  battery  in  each  part  the— ions  will  pass  into  the  patient  to 
make  for  the  +  pole,  and  the  +  ions  will  be  passing  from  the  other 
side.  These  new  ions  displace  those  already  in  him  (of  the  same 
electricity),  these  in  turn  displace  more,  and  at  his  opposite  side  some 
of  his  own  ion3  pass  out  into  solution.  The  solutions  can  be  different 
at  the  poles ;  one  may  at  one  time  have  Potassium  Iodide  on  the  — 
pole  driving  in  Iodine  and  Sodium  Chloride  on  the  -}-  pole  introducing 
Sodium. 

Oily  applications  must  be  removed  before  treatment,  as  they  are 
non-conductors  of  electricitv. 

Pure  Water  is  a  non-electrolyte — it  contains  practically  no  ions. 

A  variety  of  copper  chain-mail  electrodes  are  used.  Gold  or 
platinum  would  be  better.  The  latter  should  in  particular  be 
used  with  organic  substances. 

Solutions  for  Ionisation  must  be  made  with  fresh  distilled 
water.  Materials  should  be  washed  in  the  same.  The  metal  of  the 
anode  should,  if  possible,  be  the  same  as  that  of  the  electrolytic 
solution. 

List  or  Medicaments  tjsed  by  Iontophoresis. 

Acids,  whether  for  introducing  the  positive  (Hydrogen)  or  the  Hy¬ 
droxyl  (negative)  ions  should  be  used  in  1  in  1,000  solution. — Leduc. 

Cauterisation  of  the  glands  of  the  skin  can  be  shown  under  the 
anode  by  the  penetration  of  the  H  ion. — c/.  Hydrogen  Ions. 

Add  Monochloracetic  \°/0  with  Sodium  Chloride  1%  used  by 
iontophoresis  in  gonorrhoea,  2  to  3  m.a.  for  \  hour.  Results  success¬ 
ful. — C.  Russ,  B.M.J.  i./r 7,616, 

Alum. — Ionisation  with  2%  solution  useful  in  relaxation  of  the 
tympanum. — L.  Kesteven,  B.M.J.  ii./i7,423. 

Antiseptics,  can  be  introduced  to  whatever  depth  may  be  required. 
— Leduc. 

Arsenic  acts  as  a  vaso- constrictor  of  the  skin  vessels.  A  solution 
of  arsenious  acid  1  in  200  introduced  on  the  Kathode  every  second 
day  for  10  minutes  has  been  used  in  ionic  treatment,  e.g.,  in  psoriasis. 
— B.M.J.,  ii./i?.,489. 

Bases  applied  under  the  Kathode  show  the  cauterisation  of  glands 
by  the  penetration  of  the  OH  ion. 

Bromine  Ions  have  well  marked  sedative  action. 

Butyric  Ions  have  been  suggested  in  lupus. 

Chlorine  vide  Sodium  Chloride. 

Cocaine  (from  the  positive  electrode)  using  a  solution  of  the  Hydro¬ 
chloride  5  to  10%  strength — the  skin  sensibility  is  abolished  in  10 
minutes  ;  has  given  speedy  relief  of  pain  in  tabes  dorsalis.  Suitable 
for  minor  surgery. 

The  following  solution  has  also  been  advised.-— Cocaine  Hydro¬ 
chloride  drachms,  Solution  of  Adrenalin  (1  in  1,000)  2  drachms. 
Water  q.s.  to  2  ounces.  No  toxic  effects  have  been  observed. 
Useful  for  haemorrhoids. 
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The  hypersesthesia  and  hyperemia  produced  may  persist  for  some  3 
days,  and  are  succeeded  by  brown  pigmentation.  The  method  k 
considered  bad  for  local  anaesthesia, — N.  S.  Finzi,  B.M.J.ii./i2,lI80. 

In  removing  moles  by  epilation  Cocaine  solution  5%  electrolytically 
for  5  minutes  is  useful. — Lewis  Jones. 

Copper  Ions  employing  Copper  Sulphate  solution  have  proved 
effectual  in  ringworm.  A  copper  electrode  connected  with  the 
positive  terminal  has  been  employed  in  haemorrhoids,  but  according; 
to  N.  S.  Finzi,  Copper  Ions  are  deposited  entirely  in  the  epidermis, 
not  even  reaching  the  corium. 

Trachoma  has  been  treated  with  Copper  Sulphate  Q‘5%  with  two  to 
three  m.a.  for  two  or  three  minutes  every  few  days.  Alopecia  areata; 
and  lupus  erythematosus  have  been  treated. 

Rectal  cancer  treated  by  copper  ions — followed  subsequently  by 
zinc  ions.  Tampon  soaked  in  2%  zinc  sulphate  inserted  and  thee 
parts  covered  with  16  layers  of  lint.  The  +  pole  electrode  wass 
attached  to  the  pad  and  the  —  to  the  lumbar  region.  60  m.a.  ct. 
for  30  minutes  on  alternate  days.  Good  result. — M.  Wardle,  B.M.  J. 
ii./ig,495. 

Iodine  Ions. — Chronic  rheumatoid  arthritis,  fibrositis  and  allied 
joint  affections  have  been  treated  with  Iodine  ions  using  Potassium 
Iodide  or  Lithium  Iodide  solution  2%. 

David  Campbell  (B.M.J.  ii./23,409)  issued  a  conciemne&tion  of  tonic  ■ 
Medication  or,  at  least,  a  critical  examination  of  the  subject.  In  man, . 
exact  records  showing  that  drugs  can  be  utilised  in  this  way  are  few.  He  has 
been  unable  to  confirm  the  penetration  of  the  Iodine  ion,  nor  has  he  been  able 
to  demonstrate  the  presence  in  the  body  of  the  Salicylic  anion,  nor  the  kations, 
Pilocarpine  and  Atropine,  after  having  been  carried  through  the  human  skin. 
He  shows  that  pharmacological  action  of  any  particular  ion  is  the  same  i 
whether  it  be  passed  through  the  skin  into  the  body  by  inunction,  hypodermic ; 
needle  or  electric  current.  Minute  amounts  only  of  Iodine,  according  to  the 
increased  amperage,  25  mgr.  with  30  m.a.  and  so  on,  were  found  in  the  241 
hours’  urine  after  ionic  treatment  for  40  minutes,  using  a  2%  Potassium. 
Iodide  solution.  The  total  amount  of  Iodine  introduced  was  only  0-77  grains 
(for  30  m.a.),  1*4  grains  (for  50  m.a.),  2*46  grains  (for  96  m.a.),  and  3*76  grains 
(for  200  m.a.).  4  Local  concentration  ’  also  was  not  proven  more  than  a 
hypodermic  injection  would  give,  and  there  was  no  evidence  of  4  deep  penetra¬ 
tion.’  Salicylic  Ionisation,  likewise,  has  severe  criticism  (see  also  Zinc 
Ionisation). 

C.E.  de  Silva  has  a  good  rejoinder  (ibid.  p.  613).  The  quantity  of  Iodine 
(depending  on  the  electro-chemical  equivalent  of  Faraday)  introduced 
into  the  body  is  0*078  mgr.  per  m.a. -minute.  In  40  minutes,  9' 62  grains  of 
Iodine  was  metabolised  in  Campbell’s  200  m.a. instance, and  only  146  mgr.  I 
excreted  in  24  hours.  The  position  of  the  Indifferent  pole  is  important 
for  localising  effect. 

The  electric  current  in  living  tissues  consists  of  nothing  but  the  double  current 
of  ions.  In  the  Ionisation  of  Iodine,  electrons  from  the  generator  enter  the  dis¬ 
sociated  Iodine  atoms  and  these  ions  go  through  the  glands  of  the  skin  and  the  liquids 
of  the  body.  The  atoms  travel  with  their  charges ,  and  at  the  same  rate ;  they  are 
inseparable ,  even  if  the  ions  pass  from  one  liquid  to  another  of  different  composi¬ 
tion  (Lodge).  On  reaching  solid  conductors,  like  muscles,  nerves,  ligaments, 
etc.,  of  different  density  and  conductivity,  the  charges  and  the  Iodine  atoms 
separate,  but  not  before.  The  electrons  get  re-embodied  in  the  atoms  of  the 
body  juices,  and  there  is  an  interchange  of  ions  all  along  the  path  of  the 
electrons  to  the  opposite  electrode,  when  again  the  ions  become  disembodied 
and  are  conducted  along  the  wire.  Each  act  of  disembodiment  and  re-embodi¬ 
ment  of  the  electrons  means  a  modification  of  the  ions  and  an  adjustment  of 
the  electric  equilibrium  of  the  different  tissues,  particularly  of  the  diseased 
tissues.  The  cells  of  the  body  metabolise  the  iodine,  the  exhausted  cells 
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get  re-charged  with  electricity,  germs  are  killed,  toxins  neutralised,  and  healthy 
function  restored.  With  each  treatment,  more  and  more  Iodine  is  unloaded 
along  the  path  of  the  ions,  and  concentration  and  penetration  are  gradually 
increased. 

As  a  further  rejoinder,  Mark  Wardle  details  his  own  and  other  cases.  Gouty 
arthritis  well  treated;  cancer  of  the  tail  of  the  pancreas,  the  size  of  a  lemon, 
reduced  by  Zinc,  and  so  on. — ibid.  659. 

David  Fyfe  refers  to  the  results  obtained  by  the  late  S.  Sloan  in  septic 
conditions  of  the  uterus  and  cervix  with  Copper  ions,  and  his  own  good  results 
with  septic  foci  about  tooth  sockets. — ibid. 

See  also  C.  A.  Robinson,  ibid.  660. 

Dental  Use  of  Ionic  Medication^ — Owen  Morphy  analyses 
David  Campbell’s  criticism.  The  procedure  is  justifiable  in  dentistry,  e.g., 
in  pyorrhgsa — the  small  amount  of  nascent  Iodine  may  be  of  value.  The 
coagulating  power  of  Zinc  ions  in  root  canal  therapy  tends  to  promote  dryness 
of  the  apical  region,  so  difficult  of  access.  Also  useful  in  pyorrhoea. — L.  i./ 26, 
823. 

Intensive  Ionisation  (100  to  200  m.a.).  Report  of  a  Discussion  on  a 
paper  by  W*  S.  Whitcombe,  Roy.  Soc.  Med.,  March  16, 1929. 

These  large  doses  are  needed  for  dealing  with  arthritis  of  the  large  joints 
and  deep-seated  lesions  of  the  fibrous  and.  nerve  tissues  in  lumbago,  sciatica 
and  spinal  diseases.  Small  oses  (15  to  30  m.a.)  thought  useless,  though, 
effectual  in  Bell’s  facial  paralysis.  Discussion  as  to  whether  the  chemi¬ 
cals,  e.g.,  Cocaine,  or  the  Iodine  or  Salicylic  radical,  are  actually  driven  in. 
A  favourite  electrolyte  with  the  speaker  is  a  solution  of  Potassium  Iodide 
and  Sodium  Salicylate,  a. a.  2%.  25  minutes  is  the  limit  of  endurance 
with  most  patients.  Disseminated  sclerosis  powerfully  influenced.  The 
treatment  thought  to  be  curative  for  all  forms  of  neuritis,  fibrositis,  lum¬ 
bago  and  chronic  arthritis,  excepting  cases  of  rheumatoid  arthritis,  in 
which  the  disease  has  progressed  so  long  that  the  cartilages  are  destroyed, 
and  the  articular  ends  of  the  bones  are  rubbing  against  one  another.  In  such 
cases  the  help  of  a  mechanical  support  is  necessary. 

The  writer  (W.H.M.)  examined  the  solution  in  a  pad  after  use  on  a  patient 
by  Dr.  Whitcombe.  It  contained  4-98%  Potassium  Iodide,  as  against 
5-013%  in  the  control  solution,  or  a  difference  of  0-033%.  As  16  ounces  of 
solution  were  employed,  the  second  figure  gives  a  total  of  350-912  grains 
started  with,  of  which  348-608  grains  remained  in  solution  in  the  pad,  a 
difference  of  2-304  grains. 

E.  P.  Cumberbatch  expressed  surprise  at  the  use  of  currents  of  150  to  200 
m.a.  He  considered  that  density  also  should  be  stated.  With  electrodes 
4  inch  by  3  inch  the  density  of  the  current  would  be  8  or  9  m.a.  per  sq.  in., 
about  the  highest  the  skin  could  stand.  He  himself  had  had  good  results 
from  currents  of  greater  density.  Assuming  that  the  Salicylic  and  Iodine 
ions  reached  the  affected  part,  it  was  too  much  to  assume  that  they  would 
have  any  effect,  as  they  were  in  no  sense  specifics.  Higher  saturation  could 
be  got  by  taking  these  drugs  per  os.  The  only  ions  capable  of  producing 
effect  by  electrolytic  force  were  the  Zinc  ions,  and  it  had  yet  to  be  proved  that 
ions  other  than  Zinc  could  produce  therapeutic  effects. 

C.  A.  Robinson  pointed  to  an  underlying  fallacy.  The  human  body  is  not  a 
simple  electrolyte.  If  real  good  is  to  be  done  in  arthritis,  one  must  realise 
that  all  these  cases  are  due  to  some  fundamental  condition  which  must  be 
treated.  Cases  sometimes  occur  in  which  almost  any  type  of  physical  treat¬ 
ment  would  cure,  e.g.,  Ultra-Violet  Light,  Radiant  Heat,  or  Ionisation, 
but  in  these  there  is  some  metabolic  or  endocrine  disturbance  which  has  come 
to  an  end,  or  become  altered,  or  the  focus  of  infection  has  died  out.  The 
importance  of  local  treatment  must  not  be  unduly  stressed. 

Dr.  Whitcombe  replied.  With  regard  to  the  question  of  the  density,  the 
electro-positive  pad  which  he  used  was  63  sq.  in.,  and  the  negative  pad 
130  sq.  in.  The -current  worked  up  to  that  night  in  the  case  demonstrated, 
was  145  m.a. ,  which  was  maintained  for  25  minutes:  the  negative  pad  was 
on  the  left  and  the  positive  pad  on  the  right  hip.  The  patient,  before  leaving, 
had  told  him  that  he  now  felt  no  pain  at  all.  As  to  the  question  of  the  nascent 
ions,  one  does  not  get  a  nascent  ion  through  the  mouth — one  gets  a  solution 
of  Potassium  Iodide  through  the  stomach. 
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Lead. — Grafted  tumours  treated  by  ionic  medication  with  a 
variety  of  metals,  especially  Lead. 

Borrell,  Coulon  and  Boez  found  that  it  was  possible  to  introduce  on  to  the 
surface  of  tumours  in  mice,  kations,  by  ionic  medication.  A  variety  of  salts 
were  employed  at  the  anode,  for  example,  Lead  Nitrate,  Copper  Sulphate,  Silver 
Nitrate  and  Barium  Chloride.  In  the  case  of  Lead  Nitrate,  10  rats  treated 
gave  as  result  8  rats  cured.— Comptcs  Rendus  de  Seances,  Soci6t6  de  Biologie, , 
Nov.  25,  1922. 

Magnesium. — Magnesium  ions  (from  the  positive  pole)  using  a . 
Magnesium  Sulphate  Solution  20  grains  to  the  ounce,  have  given  1 
good  effects  in  multiple  warts  on  the  hands.  Current  5  to  8  m.a . 
— duration  15  minutes  if  possible. — Lewis  Jones. 

Mercury. — Primary  syphilis  treated  by  Mercury  ions  using  2% 
Mercuric  Chloride  Solution.- — B.M.J.  i./i4,138. 

Mercury  Oxycyanide. — -Pruritus  ani  well  treated  by  ionisation, 
using  a  1%  solution. — B.M.J.E.  i. / 27,2. 

Mercuric  Potassium  Iodide. — Mastoid  cases  can  be  arrested  by 
ionisation  of  a  solution  of  Mercuric  Potassium  Iodide  1  in  500  for 
periods  of  |  hour  morning  and  evening  with  5  m.a .  current. — L. 
Kesteven,  B.M.J.  ii./i 7,423. 

Quinine  Acid  Hydrochloride. — Herpes  zoster,  especially  herpes 
zoster  ophthalmicus,  has  been  treated — applications  being  for  15 
to  30  minutes  with  a  current  of  I  to  1-5  m.a.  per  sq.  inch. 

Neuritic  and  rheumatic  pains  treated  with  Quinine  Hydrochloride  2% 
(from  +  pole),  also  Sodium  Salicylate  (from  —  pole),  Potassium  Iodide  1% 
(from  —  pole),  with  2%  Sodium  Chloride  at  the  indifferent  electrode. — W.  F. 
Somerville,  B.M.J.  ii./2i,825. 

Silicon.— Landry  and  Eranquet  claim  that  the  introduction  of  the 
ion  represented  by  Si03  into  the  typanum  relieves  the  tinnitus 
associated  with  sclerotic  changes  in  the  middle  ear.— Review, 
B.M.J.  ii.,/28,313. 

Silver  Ions  have  been  used  for  infective  cystitis  and  in  ulcera¬ 
tive  colitis. 

Gonorrhoea. — Promising  results  using  Colloidal  Silver.—  L.i./25,449. 

Gonococcic  subacute  or  chronic  metritis  treated.  Intensity  20  m.a.  for 
5  or  10  minutes  with  two  seances  per  week. — A.  Zimniern,  Arch.  Itadiol., 
1922,26,307. 

Sodium  Chloride. — Resolving  influence  on  sclerotic  and  cicatricial 
formations  by  a  kathodal  stream  (Cl  ions),  using  a  slightly  warm 

dilute  solution  (1  to  2%),  applying  the  cathode  to  the  affected  region. 
The  anode  may  consist  of  a  bath  for  the  feet  or  arms.  Up  to 
100  m.a.  1  doses  ’  in  several  seances.  Rheumatic  sclerotitis  and  peri- 
sclerotitis  are  stated  to  yield  well. 

For  data  showing  the  No.  of  m.a.  obtained  on  passing  a  current  of  50  volts 
through  various  salt  concentrations,  see  Edn.  XVIII.,  Vol.  II.,  p.  276. 

Scars,  painful,  of  the  face,  treated  by  Cl.  Tons — better  for  soften¬ 
ing  scars  than  iodides  or  salicylate. — H.  S.  Carter  and  A.  D.  E. 
Sheffoid,  B.M.J.  i./‘i9,214. 

Sodium. — -Superfluous  hairs,  navi,  etc.,  are  removed  by  electrolys¬ 
ing  the  saline  solution  of  the  body,  i.e.,  by  producing  Caustic  Soda 
at  the — pole. 

Sodium  Salicylate. — For  painful  pleurisies  and  intercostal  neu- 
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ralgia,  2%  solutions.  Tic  doloureux  of  the  face,  sciatica,  and  in¬ 
fective  cystitis  have  been  treated. 

Corns  yield  to  Salicylic  ions. 

In  sciatica  successes  not  brilliant.  Possibly  for  the  last  men¬ 
tioned  powerful  treatment  (200  m. a.  applied  for  If  hours)  necessary. 
—Lewis  Jones. 

Acute  articular  rheumatism.  Cases  of  benefit  have  been  recorded 
— see  also  Recent  Discussion  under  Iodine. 

Furunculosis  of  the  external  auditory  meatus,  Ionisation  with  2%  Sodium 
Salicylate  solution  is  the  best  treatment. — per  Pr.,  Apl.,  '27,270. 

Strychnine. — Toxic  effects  can  be  produced.  Note  the  ions  in  this  case 
diffuse  rapidly,  sufficient  to  produce  death  in  a  few  minutes. 
Zinc  Ions.— Antiseptic  of  the  first  rank.  There  is  no  wound  which 
cannot  be  disinfected  by  its  use. — Leduc. 

Growth  op  Hair  is  stimulated  by  Zinc  Ions  in  feeble  doses 
Stronger  doses  may  produce  death  of  the  tissue. 

Menorrhagia.— 80 — 100  m.a .  with  the  Zinc  Anode  for  20 — 30 
minutes.  The  Zinc  is  not  absorbed.  A  good  coagulating  medium. 

Endometritis  has  been  treated  with  a  uterine  Zinc  Anode, 
infective  cystitis  also  and  old-standing  ozoena. 

Rodent  Ulcer. — The  Zinc  electrode  is  wrapped  in  lint  soaked  in  2%  Zinc 
Chloride  Solution.  It  is  attached  to  the  +  end  of  the  battery  and  the  nega¬ 
tive  electrode  is  soaked  in  Saturated  Salt  Solution — applied  to  nape  of  the 
neck — within  limits  it  should  be  as  large  as  possible.  Current  2  to  3  m.a.  for 
each  sq.  cm.  of  surface.  A  reaction  ensues  and  subsides  and  healing  may  be 
effected  in  10  to  14  days.  A  second  application  may  be  given  fourteen  days 
later.  Cocaine  may  be  ionised  into  the  part  beforehand  if  desired. 

A  4%  solution  of  zinc  sulphate  may  be  used  instead.  The  electrodes 
should  not  be  touched  with  the  fingers,  as  sodium  chloride  and  other  impurities 
may  be  introduced.  The  application  is  continued  for  ten  to  fifteen  minutes, 
according  to  the  thickness  of  the  ulcer.  Patients  can  bear  up  to  ten  m.a. 
without  complaining.  The  Zinc  Ions  seem  to  remain  in  the  cells  of  the  part 
for  some  time.  The  rate  of  movement  of  the  ions  in  such  a  case  is  probably 
less  than  1  cm.  in  1  hour,  the  amount  of  zinc  set  in  movement  in  an  ordinary 
application  of  10  m.a.  for  10  minutes  is  about  4  mgr. — Lewis  Jones. 

Lupus  vulgaris,  lupus  erythematosus  and  epithelioma.  Chronic  pharyn¬ 
gitis,  ozcena,  pustular  eczema  and  hypertrophic  rhinitis,  chronic  urethral 
catarrh,  also  diphtheritic  infections  of  the  skin,  warts  and  lupus  have  been 
treated. 

Otorrhoea  treated.  3  m.a.  periods  of  5  to  15  minutes. — A.  It.  Friel,  L.  ii./ 20, 
345.  Distinctly  more  rapid  in  effect  than  other  methods.  68  out  of  78  cases 
remedied  and  remained  dry  for  6  months. — J.  A.  Keen,  Pr.,  July,  ’28,43. 

Corneal  ulcers  have  been  treated  by  |%  solution  with  current  2  to  4  m.a. 
for  £  to  1  minute.  First  “  cocainise.”  In  obstinate  blepharitis  3  to  5  m.a. for 
3  to  5  minutes. 

For  a  case  of  simple  cervicitis  the  zinc  or  copper  electrode,  covered  with 
cotton  wool,  is  inserted  into  the  cavity  of  the  cervix  through  a  speculum  which 
is  filled  with  a  1%  solution  of  Zinc  (or  Cupric)  Chloride. — S.  Sloan. 

Gonorrhoea. — Ionisation  gives  good  results.  Maringe’s  method  described 
The  current  used  is  from  15  to  20  milliamperes,  this  is  passed  for  from  5  to 
10  minutes  from  mercury  bisulphate  batteries.  The  positive  current  is  used 
first  then  reversed  a  few  moments  and  stopped.  The  application  is  made 
every  five  days. — Pr.  Oct.,  ’io,420. 

Colitis  treated  by  making  the  -1-  pole  a  rectal  electrode  to  which  is  attached 
a  2  pint  douche  of  Zinc  Sulphate  Solution  2%  (warm),  about  J  Pint  of  this  is 
run  in  and  the  current  gradually  turned  on  to  15  or  20  m.a .  The  current  is 
allowed  to  pass  to  a  negative  electrode  which  is  a  combined  dorsal  and  lumbar 
one  for  15  to  20  minutes.  The  Zinc  ions  in  this  way  pass  thoroughly  through 
the  diseased  membrane  to  the  —  pole.  Gratifying  results. — L.  i./n,1068, 
B.M.J.  ii./ 13,486.  cf.  Silver. 
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Lupus  vulgaris. — 2%  Zinc  Chloride  solution  or  a  10%  solution  of  Zinc 
Sulphate  is  applied,  using  a  Zinc  electrode  attached  to  the  positive  pole.: 
2  to  3  m.a.  for  each  square  centimetre  of  surface  is  a  suitable  intensity — for 
10  to  20  minutes.  Apply  a  Calamine  or  Lead  Lotion  to  the  crust  which  forms 
later.  The  treatment  may  be  repeated  every  fortnight. 

Chronic  ulcers  and  sinuses. — Zinc — in  cases  of  chronic  mastitis  and 
chronic  cystitis,  using  a  Zinc  rectal  electrode,  has  given  good  results.  In 
dermatology,  wipe  over  the  nodules  with  Caustic  Potash  Solution  to  dissolve 
off  the  gelatinous  covering,  then  wash  with  saline  solution  or  distilled  water, 
and  expose  for  twenty  minutes  to  Zinc  ionisation.  Repeat  if  necessary  after 
14  days. 

Bedsore  ulceration,  rectal  ulceration,  hsemorrhoids,  anal  fissure,  ulceration: 
in  the  mouth  and  nose,  sinuses  (chronic  suppuration  of  the  antrum),  urethritis,, 
vaginitis  and  leucorrhoea,  skin  affections  (acne,  furuncle,  ringworm),  well 
treated. — Lewis  Jones,  B.M.J.  i./n,887;  ii./i2,486;  ii./i3,938. 

Suppuration  in  maxillary,  frontal  and  sphenoidal  sinus  treated  with  Zinc 
ionisation.  Solution  used,  Zinc  Sulphate  75  grains,  Glycerin  2  oz.,  Water 
to  70  oz.  Current  10  to  15  m.a.  for  i  hour. — A.R.  Friel,  B.M.J.  ii./2i,404. 

Chronic  suppuration  of  middle  ear  treated  by  ionisation  of  solution  of  Zinc. 
Sulphate  5,  Glycerin  57,  Water  to  1000. — A.  G.  Wells,  L.  ii./2i,1268. 

Value  of  Zinc  ionisation  in  all  septic  ear  and  nose  affections. — A.  R.  Friel, 
B.M.J.  ii./22,42;  L.  i./23,1305. 

Suppurative  otitis  media  responded.  The  ear  is  thoroughly  cleaned  by 
syringing  twice  daily  for  a  week  with  a  solution  containing  equal  parts  of 
Potassium  and  Sodium  Chloride,  Sodium  Bicarbonate  and  Borax.  After 
syringing  with  sterile  water  and  anfesthetising  with  Cocaine,  the  tympanic 
cavity  is  filled  with  Zinc  Sulphate  solution  2%,  a  Zinc  electrode  placed  in  the 
meatus  and  connected  with  the  +  pole,  and  the  —  electrode  placed  on  the  leg 
over  a  pad  of  lint  soaked  in  saline.  A  continuous  current,  gradually  increased 
to  3  m.a.  is  passed  and  controlled  by  a  rheostat  for  10  to  15  minutes.  The 
current  is  then  gradually  decreased  to  zero  and  the  ear  carefully  dried  and  a. 
little  Boric  Acid  Powder  insufflated. — -W.  E.  Crosbie,  B.M.J.  i./27,918.  See 
also  T.  B.  Jobson,  B.M.J. L/24, 371. 

D.  Campbell  (B.M.J.  ii./23,409)  gives  a  good  criticism  of  Zinc  ionisation  as 
practised.  A  number  of  Electro-therapeutists  use  simply  a  Zinc  probe  which 
is  inserted  into  a  sinus,  or  a  Zinc  sound  which  is  passed  into  the  uterus,  the 
metal  forming  in  each  case  the  +  electrode.  Destructive  action  follows  when 
the  current  is  turned  on.  The  Chlorine  ions  of  the  tissues  move  to  the  Zinc 
electrode,  give  up  their  electrical  charges,  and  the  Chlorine  atoms  thus  set  free 
combine  with  the  Zinc,  making  nascent  Zinc  Chloride  with  caustic  and  anti¬ 
septic  effect.  But  that  is  not  ionic  medication.  It  is  simply  making  Zinc 
Chloride  where  its  action  may  be  of  value.  A  similar  state  of  things  occurs, 
no  doubt,  when  the  Zinc  rod  is  in  the  cavity  containing  a  solution  of  Zinc 
Sulphate,  for  there  will  be  constantly  produced  electrolytically  nascent  Zinc 
Sulphate  by  the  Sulphuric  ions  giving  up  their  charges  at  the  Zinc  electrodes, 
and  the  atoms  thus  formed  combining  with  it.  See  also  under  Iodine. 

Zinc  Iodide. — Middle  ear  catarrh  treated  by  ionisation  of  30% 
Zinc  Iodide  solution  with  3  to  4  m.a.  of  current.  Goitre  has  yielded1 
to  ionisation  with  5%  Zinc  Iodide  as  also  acute  tonsillitis  and 
enlarged  prostates  and  enlargement  of  the  turbinates. — L. 
Kesteven,  B.M.J.  ii./i7,423. 

Dental  Application. — The  maximum  current  employed  is  usually  about  5  m.a: 

Pyorrhoea  alveolaris  is  well  treated  by  2%  Zinc  Sulphate  applied  at  ] 
positive  pole  for  10  to  15  minutes  with  a  current  of  2  to  4  m.a. 

For  chronic  alveolar  abscess  2%  Zinc  Chloride  or  Copper  Sulphate  Solution 
with  3  to  5  m.a.  5  to  10  minutes.  The  sinus  can  be  easily  treated  by  means  of 
Copper  or  Zinc  wire  0-3  to  0-5  mm.  thick. 

Ionic  medication  should  be  employed  in  all  cases  of  pyorrhcea  alveolaris 
A  variety  of  astringent  solutions  can  be  used  in  tiffs  way. — -G.  B.  Pritchard, 
L.  i./27,92. 

Periodontitis. — 2%  Zinc  Chloride  with  2  to  4  m.a. 

In  many  forms  of  gingivitis  and  chronic  alveolar  abscesses  effective. — cf 
E.  Sturridge,  B.M.J.  ii./i 2,487,491. 
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Eye  Work.  The  electrolytic  solutions  must  be  dissoriatpd  nq  mn^Vi  t»a 
6Th*  ^ %  solutions  suitable.  The  “electrode  cushion  ”  must  be  of 
R^'ofnl  thickness,  and  so  thick  that  the  ions  where  it  comes  into  contact  with 
the  metal  plate  cannot  penetrate  into  the  tissues  during  application  It  is 
rv?1)ae  thf  ,achrymal  fluid  is  an  electrolyte  on  account  of  the 
used11-!?  anpp  q  t  hp  t  contained.  Further  there  i3  the  influence  of  the  Cocaine 

^deTStSde  til  M^ed^sTS  « 

P-  18-  references *under 


“  Solubes,  Ionic,’  for  Medication,  are  prepared  of  many  of  the 

above  substances..  Each  represents  4*375  grains  (0*28  Gm.)  to  pro¬ 
duce  a  1%  Solution  on  dissolving  in  1  ounce  of  water.  Two  in  an 
ounce,  make  2%  solution,  and  so  on  within  limits  of  solubilitv.  The 
following  are  examples  : — 

iMllUP  l!Cocaine  Hydrochloride.  Potassium  Iodide. 

Lithium  Sulphate.  Quinine  Acid  Hydrochloride. 

Magnesium  Sulphate.  Sodium  Chloride. 

Zinc  Sulphate. 

’Sterules,’  Ionic,  of  many  solutions  are  also  made. 

References. 

.Lor  a  theoretical  study  consult 4  Conveyance  of  Electricity  through  Solid?. 
Liquids,  and  Gases  and  Production  of  Radiation.’ — Sir  Oliver  J.  Lodge,  B.M.J. 
a. /ii, 885.  For  gynaecology.— S.  Sloan,  L.  ii./n,1759  ;  B.M.J.  ii./i2.491. 

Fresh  Air  v.  Yitiatep  Air.  Expired  air  is  destitute  of  ions.  If  the  ionic 
content  of  air  has  a  benignant  effect  on  human  well-being,  its  treatment  in 
modern  systems  of  ventilation  (passing  through  water)  deprives  it  completely 
of  this  energy  content.  The  so-called  ‘  fresh  air  ’  of  these  artificial  systems 
of  ventilation  is  ‘  dead.'  Tonic  differences,  both  physical  and  physiological, 
between  fresh  and  vitiated  air  should  be  further  investigated. — J.  P.  Kinloch, 
B.M.J.  ii./2?,357. 


RADIOLOGY. 

“  X  ”  Rays,  discovered  by  Roentgen*  in  1895,  are  produced  in 
a  vacuum  tube  on  the  passage  of  an  electrical  discharge  of  high  tension 
from  a  Ruhmkorff  coil 7,  at  the  point  where  the  cathode  rays  (electrified 
particles  emitted  at  a  high  velocity  normally  to  the  surface  of  the 
cathode)  strike  solid  matter.  In  the  old  form  of  “  X  *'  ray  tube  this 
was  the  glass  of  the  tube  itself ;  in  the  new  form  (the  invention  of 
Jackson  and  others)  the  anti-cathode,  which  is  also  the  anode  and  is 
usually  of  tungsten,  receives  the  rays  from  a  concave  cathode,  which 
is  of  aluminium.  They  are  focussed  by  its  concave  surface,  and  the 
“  X  ”  rays  (ether  vibrations  or  pulses)  are  propagated  from  the  front 
of  the  tungsten  plate  (which  is  set  at  an  angle  of  45° to  the  axis  of  the 
tube)  in  all  directions  into  space  at  the  velocity  of  light.  For  a  more 

*  Roentgen’s  original  paper  is  reproduced  (in  English)  in  the  J.R.S.  of  July 
1923. 

+  A  Coil  termed  the  Sunic  Rectipulse  Coil,  Patent  7311/15,  produces  high 
tension  impulses  entirely  unidirectional  and  dispensing  with  valve  tubes 
on  coils.  The  apparatus  provides  current  in  which  the  secondary  impulse 
due  to  the  make  in  the  primary  current  does  not  oppose  that  impulse  due 
to  the  break,  but  appears  in  the  same  direction.  This  effect  is  produced  by 
the  arrangement  of  the  primary  current  in  such  a  way  that  the  magnetisation 
of  the  iron  core  is  reversed  in  sign  at  each  successive  impulse. 
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recent  view  of  the  relation  between  “  X  ”  rays  and  cathode  rays,  cf. 
Radium — “  7  ”  rays. 

In  working  from  electric  supply  mains  if  current  is  not  continuous, 
a  high  tension  transformer  is  necessary,  e.g.,  that  of  G'aiffe  or  Keek. 

In  Cooiidge’s  Tube  the  anode  consists  of  heavy  tungsten,  while 
the  cathode  is  a  spiral  of  tungsten  wire,  heated  by  a  low-tension 
circuit.  There  is  no  fluorescence.  Streams  of  charged  particles 
from  the  tungsten  cathode  are  driven  by  a  powerful  high-tension 
current  against  the  anode,  and  the  rays  are  formed  ;  these  are 
more  or  less  penetrating  in  proportion  to  the  speed  with  which  the 
particles  are  driven,  hence  intensity  can  be  controlled  by  varying 
the  voltage  of  the  high-tension  circuit. 

A  useful  account  of  the  various  advances  in  Coolidge  Tubes. — Maj .  G.  W.  C. 
Xaye,  Jl.  Rontg.  Soc.,  Apl.,  ’20. 

In  Germany,  Coolidge  tubes  are  employed  which  are  claimed  to  stand  up  to 
300  kilowatts,  but  the  patents  preclude  the  use  of  these  in  this  country. — 
X.  S.  Finzi,  B.J.R.,  Apl.,  ’25,68. 

The  largest  commercial  Coolidge  tube  operates  at  250,000  volts,  and  50  m.a. 
with  continuous  output.  The  anode  is  water  cooled  and  the  glass  bulb  8  ins. 
in  diameter.  The  smallest  tube  operates  at  56,000  volts  (max.)  and  10  m.a., 
is  mounted  in  oil,  and  has  a  glass  bulb  ins.  in  diameter— this  is  used  as  a; 
portable  X-ray  outfit. — B.J.R.,  Apl.,  ’25,82. 

‘  Gas  Tubes  ’  have  Improved.  They  act  more  regularly  by  means  of  a  special 
arrangement  serving  to  give  a  part  of  the  glass  of  the  bulb  the  full  positive 
charge.  In  Philip’s  Bulb  the  strong  metal  parts  and  heavy  anti-cathode 
block  render  the  tube  suitable  for  rapid  radiography.  An  improvement  is  in: 
doing  away  with  the  third  anode,  and  silvering  the  glass  behind  the  anti-: 
cathode  instead.  This  adds  considerably  to  the  steadiness  of  running. 

Gas  Tubes  give  best  results. — Discussion  Soc.  Radiog. — B.J.R.  June, 
’28,210-217. 

Metalix  tube  (Patented  throughout  the  world).  A  relatively  small  current 
can  be  used.  It  embodies  its  own  device  for  protecting  the  operator,  the  wall! 
being  practically  impervious  to  the  rays,  and  only  those  which  are  used  are 
passed  out.  The  cylindrical  shape  is  convenient.  Made  with  exceedingly; 
fine  focus  for  radiography  and  broad  focus  for  treatment. — L.  ii./24,562. 

The  “  X  ”  Rays  resemble  light  rays  in  almost  every  particular,  the  chief’ 
difference  being  that  the  X-Bays  have  wave  lengths  about  5,000  times  shorter,  i.e., 
the  X-Rays  are  situated  far  beyond  the  violet  end  of  the  visible  spectrum,  and 
may  be  regarded  in  a  sense  as  a  4  treble  *  form  of  ultra-violet  light.  This  very ; 
minuteness  of  wave-length — a  distance  of  the  same  order  as  the  size  of  atoms — 
defeated  all  the  earliest  attempts  to  direct  and  sort  out  the  rays.  Just  about 
a  single  octave  of  light  waves  is  visible  to  the  eye. — R.  Knox,  B.M.J.  i.  / 22,631 

“  X  ”  rays  possess  the  power  of  exciting  phosphorescence  and: 

fluorescence. 

Many  substances  are  almost  transparent  to  the  rays,  e.g.,  paper,' 
leather,  wood,  soda-glass,  mica,  sulphur,  indiarubber,  cotton,  wool1 
and  silk.  Others,  like  bone  and  glass  containing  heavy  metals,;' 
e.g.,  lead,  are  semi-opaque.  The  metals  are  opaque  in  approximate 
proportion  to  their  atomic  weights — lead  and  platinum  being  almost 
entirely  opaque,  whilst  aluminium  is  comparatively  transparent. 
Iodine  and  Iodoform  are  very  opaque. 

Barium  PlaGnocyanJde  Screens  are  fluorescent  to  the  rays  and 
render  the  shadows  of  the  opaque  bodies  visible.  They  are  made  by 
coating  cardboard  or  other  suitable  maten’al  with  a  film  of  Barium 
Platinocyanide  suspended  in  a  solution  of  Celluloid  in  Amyl  Acetate, : 

Screens  are  now  made  with  substances  other  than  Platinocyanide.  The ! 
brilliance  of  a  screen  depends  to  a  great  extent  on  the  molecular  weight  of 
the  fluorescent  compound. 
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I  he  Sunic  WHITE  Salt  Screen  made  with  Cadmium  Tnn^stst6  gives 
good,  contrast  and  definition  and  is  unaffected  by  continued  use  Other 
manufacturers  employ  Willemite.  The  advantage  of  the  Cadmium  compound 
is  that  when  properly  treated  there  is  practically  no  after-fluorescence. 

For  a  recent  account  of  Screens,  see  L.  A.  Levy  and  D.  W.  West,  B.J.R., 
July,  ’25,104-118. 

“X”  ray  tubes  are  called  “  hard  55  i.e.,  those  with  high  pene¬ 
trative  power  in  which  the  resistance  is  great — and  “  soft,”  i.e ,,  with 
only  slight  penetrative  power,  hence  producing  a  dull  radiograph  as 
the  rays  from  it  are  stopped  to  the  same  extent  both  by  flesh  and 
bone.  These  differences  are  principally  due  to  the  different  exhaus¬ 
tion  of  the  tube,  a  very  high  exhaustion  producing  the  hard  effect,  and 
only  one  of  partial  extent  gives  the  soft  or  dull  results,  but  the  size 
of  the  electrode  also  affects  the  results,  e.g.,  a  small  cathode  gives 
a  high  resistance  and  high  penetration,  and  a  large  one  the  oppo¬ 
site  effects.  The  decisive  factor  is  the  voltage  of  the  high-tension 
current.  The  greater  the  resistance  imposed  by  the  tube,  the 
higher  the  voltage  rises  (within  limits  imposed  by  the  capacity  of 
the  apparatus)  and  the  greater  becomes  the  penetration  of  the 
X-rays  generated.  Best  contrasts  are  obtained  with  a  tub©  of 
medium  softness. 

Tubes  are  now  made  so  that  they  can  be  regulated  to  any  degree 
of  softness,  and  are  also  automatically  self-regulating,  so  that  when 
the  resistance  becomes  too  great,  an  alternative  spark  gap  comes  into 
play  which  liberates  gaseous  matter  and  thereby  softens  the  tube. 

In  bi-anodal  tubes  an  additional  electrode  of  aluminium  is  fitted  be¬ 
hind  and  to  one  side  of  the  anti-eathode  and  is  connected  withit  outside 
the  tube  by  a  piece  of  wire  ;  this  permits  the  passage  of  much  heavier 
discharges,  and  the  tube  works  “steadier.”  The  glass  of  the  tube  is  of 
soda  glass,  but  special  bulbs*  in  which  lead-glass  is  employed,  with  the 
exception  of  a  window  which  is  of  soda-glass,  are  used  for  the  applica¬ 
tion  of  the  rays  in  skin  affections.  These  obviate  the  necessity  of  shield¬ 
ing  the  normal  tissue  from  the  action  of  the  rays.  Special  shapes  are  also 
made  for  the  application  of  the  rays  to  various  parts  of  the  body, 
e.g.,  by  introduction  into  the  uterus. 

The  value  of  a  tube  depends  on  its  solid  construction  and  the  defi¬ 
nition  of  the  radiograph  produced  at  a  distance  of  a  foot.  Exposures 
necessary  with  good  photographic  plates  (special  rapid  plates  are  made 
for  “X”  ray  work)  have  to  be  ascertained  for  the  particular  tube  em¬ 
ployed.  It  is  stated  that  for  the  foot  and  ankle  the  exposure  should 
be  three  times  that  necessary  for  the  hand  and  for  the  trunk  ten 
times.  The  arms  and  legs  below  the  knee  require  about  four  times 
that  for  the  hand  ;  the  abdomen  may  require  thirty  times  that 
necessary  for  the  hand. 

Tubes  made  with  Borate  of  Lithium  and  Beryllium,  i.e.,  low  atomic 
weight  elements,  viz.,  with  weights  11,  7  and  9  respectively,  absorb  only  1/5  of 
the  amount  of  “  X  ”  rays  of  medium  hardness  absorbed  by  ordinary  mass. 
Erythema  may  be  produced  by  using  tubes  of  this  hind,  e.cj.,m  skiagraphy  of 
the  chest.  The  exposure  in  such  examinations  using  these  tubes  may  be 
reduced  to  a  third  or  fourth. 

“  Duplitised  ”  Films  are  more  rapid  than  ordinary  plates.  Radiographs 
can  be  obtained  with  them  by  single  flash  exposures  when  two  intensifying 
screens  are  used,  thus  making  for  clearly  defined  images,  a.j.,  of  internal 


294 


THE  EXTRA  PHARMACOPOEIA. 


organs.  The  feature  of  these  films  is  that  the  emulsion  is  coated  on  botl 
sides  of  the  film  so  that  when  an  exposure  is  made,  one  has  the  effect  of  twc 
sensitised  surfaces  separated  by  a  thin  layer  of  celluloid.  They  have  the  ob  viou 
advantage  of  lightness  and  small  bulk  as  compared  with  plates. 

“  X  ”-ray  plates  have  now  almost  disappeared.  A  lecture  on  the  methoc 
of  manufacture  of  “  X  "-ray  Aims. — T.  Baker,  B.J.R.,  ’28,330. 

Radio-Print  Paper  for  direct  “  X  ”  Ray  photographs  on  paper  has  tin 
advantage  of  eliminating  risk  of  breakage. — G.  B.  Batten,  J.R.S.,  Jany.,  1919' 

A  new  type  of  plate  which  reduces  radiographic  exposures  to  1/25  of  tin 
normal  amount  consists  of  an  X-Eay  plate  with  the  fluorescent  coating  o 
Calcium  Tungstate,  in  a  suitable  medium,  on  the  sensitive  film.  This  rendertr 
it  possible  to  take  a  number  of  radiographs  -without  the  risk  of  burns  or  un 
desirable  results,  and  reduces  the  wear  upon  apparatus,  especially  tubes. — 
D.  West,  T.  Bauer  and  L.  Levy,  J.E.S.,  ’21,  58  and  104. 

Colour- Sensitive  Plates. — A  type  of  the  Schumann  Plate  to  explore  the 
extreme  ultra-violet  region  of  the  spectrum  by  means  of  vacuum-spectro 
meters.  Details  re  Ethyl-Violet  6B  and  Isocyanine  and  Ethyl  Cyanine  in 
connection  with. — Jl.Eontg.  Soc.,  Jan.,  1920,  p.  2. 

Direct  stereoscopic  X-ray  examination  apparatus. — B.J.E.,  Feb 
’29,73. 

Hitherto  it  has  been  possible  to  take  “  X  ”-ray  photographs  only  of  natura 
size,  and  for  cinematography  large  numbers  of  such  full-size  skiagrams  have 
had  to  be  taken  and  subsequently  reduced — a  costly  and  difficult  process.  A 
discovery  of  Dr.  Gottheiner  of  Berlin  reduces  the  cost  of  such  films  by  99% 
The  basis  of  the  invention  is  a  method  for  the  conversion  of  “  X  ’’-rays  intc: 
simple  light  rays  of  many  thousand  times  longer  wave  length.  The  effect  i; 
produced  by  a  special  fluorescent  screen,  the  image  of  which  is  reduced  anc 
received  directly  into  a  cinematograph  film  of  ordinary  size.  The  develop 
ment  of  this  discovery  presents  many  important  and  interesting  possibilities' 
—A.  Salmony,  B.J.R.,  Sept.,  ’28,327. 

Silhouette-Radiograph  :  for  bringing  out  the  flesh  contour  in  radiograms^ 
Place  the  negative  in  an  illuminator  and  scratch  the  fleshy  contour  with  t 
mounted  needle  ;  the  print  will  indicate  the  contour  of  the  limb  as  a  black  line1 
After  drying,  black  in  the  background  with  India  ink,  and  when  dry  squeeze 
print  in  the  usual  way.  The  picture  gives  an  almost  stereoscopic  effect,  the  jet- 
black  showing  up  the  bones  to  great  advantage. — A.  P.  Bertwistle,  B.  J.R. 
Feb., ’28,66. 

Bismuth  Carbonate  or  Oxychloride  suspended  in  Mucilage 
(1  drachm  in  the  ounce)  is  used  for  examining  oesophagus  and  stomach. 
See  Vol.  I.  pp.  228,  232,  234.  It  is  also  used  for  pathological 
work,  e.g.,  to  inject  veins, — to  outline  them  prior  to  radiographing.. 

Barium  Meals. 

The  following  are  palatable  mixtures  : — 

No.  1.  Thick,  flavoured,  for  oesophageal  cases :  Barium  Sulphate  10  ox. 
Saccharin  2  grains  ;  Vanillin  5  grains  ;  Gum  Tragacanth  100  grains  ;  Distilled 
Vater  to  20  oz. 

No.  2.  Thin,  flavoured,  for  gastric  cases : — Barium  Sulphate  10  oz. ;  Sac-: 
charin  2  grains  ;  Vanillin  5  grains  ;  Gum  Tragacanth  60  grains  ;  Distilled  Water 
to  20  oz. 

No.  3.  Thin,  unflavoured,  for  opaque  enemata  : — Barium  Sulphate  10  oz. ; 
Gum  Tragacanth  60  grains  :  Distilled  Water  to  20  oz. 

The  Gum  and  Barium  Sulphate  should  be  mixed  as  powder,  and  the  watei 
added  gradually  and  then  sterilised.  This  cream  shows  a  very  dense  anc 
homogeneous  shadow. 

About  3  to  4  ounces  given  at  first  and  a  further  6  ounces  if  needed,  or  i 
whole  of  intestinal  tract  is  to  be  examined. — S.  Gilbert  Scott,  Arch.  Eadiol 
27,304.  See  also  Vol.  p.  222. 

Diaphanite. — A  mixture  of  magnetic  iron  ore,  milk  sugar  and  cocoa.  A 
black  po-wder  also  used  as  a  substitute  for  Bismuth. 

It  is  important  to  work  with  the  tube  completely  enclosed  excepting  for  a 
small  aperture,  so  as  to  prevent  blurring  effect  from  secondary  radiation  from 
the  glass  of  the  tube. 

Catheters  or  Bougies  impregnated  with  Bismuth  are  employed  in  diagnosii 
of  urinary  diseases. 
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The  hard  Ilontgen  rays  are  little  absorbed,— they  can  pass  through  the  bod  v 
without  suffering  any  very  enormous  diminution,  hence  produce  little  physio¬ 
logical  effect.  The  soft  rays  are  absorbed  more  easily  than  the  Beta  rays  of 
Radium.  The  whole  of  their  energy  is  taken  in  by  a  very  thin  layer  of  the 
flesh  which  thereby  becomes  exposed  to  a  most  vigorous  physical"  agencv 
It  is  important  to  get  rid  of  these  soft  rays  when  using  Rontgen  Rays  in 
exploration, —on  the  other  hand,  for  treatment  of  superficial  lesions  very  soft 
rays  are  required.  Their  production  is  a  matter  of  great  difficulty ;  the  best 
rays  are  absorbed  on  their  way  out  of  the  tube,  even  if  aluminium  windows  be 
used, — any  kind  of  window  would  have  to  be  thick  enough  to  stand  the  external 
pressure.  A  discovery  in  this  direction  is  of  importance.  It  is  well  known 
that  when  Pwbntgen  Rays  strike  against  metal,  or  indeed  anything,  secondary 
rays  are  emitted,  and  their  kind  depends  on  the  nature  of  the  substance  struck. 
The  degree  of  hardness  of  the  incident  ray  does  not  matter,— the  quality  of 
the  ray  given  off  is  constant.  One  important  point  is  to  be  remembered,  i.e., 
that  in  order  to  enable  the  metal  to  give  out  its  particular  ray  the  incident 
radiation  must  be-  harder  than  the  radiation  characteristic  of  the  body,  i.e. 
a  very  soft  radiation  will  not  excite  radiation  from  a  metal  of  high  atomic 
weight.  Rays  of  almost  any  degree  of  hardness  or  softness  may  be  obtained 
with  absolute  certainty  by  taking  advantage  of  the  fact  that  the  secondary 
radiation  occurring  when  a  Rontgen  Output  impinges  on  a  metal,  varies  in  hardness 
precisely  with  the  atomic  weight  of  the  metal. 

Metals  of  lower  atomic  weight  than  Calcium  do  not  give  out  any  secondary 
radiation, — they  simply  scatter  the  incident  ray,  but  iron,  copper,  zinc,  silver, 
etc.,  have  their  characteristic,  radiation.  The  radiation  from  iron  would  be 
absorbed  by  1/100  m.m.  of  human  flesh ;  those  from  copper  would  fall  a  little 
deeper.  Those  from  silver  have  about  the  same  penetration  as  the  /3-rays  of 
Radium.  Sir  J.  J.  Thomson’s  suggestion  was,  therefore,  to  expose  silver  to 
an  “X”  ray  tube,  and  utilise  the  secondary  radiation  from  this 
element.  Another  point  of  interest  is  that  the  energy  absorbed  by  Hydrogen 
differs  from  that  absorbed  by  other  substances — it  depends  on  the  quality  of 
the  ray.  With  the  very  soft  rays  given  out  by  iron  there  is  practically  no 
absorption  by  hydrogen,  but  as  the  hardness  of  the  ray  is  increased,  the  pro¬ 
portion  of  energy  absorbed  by  Hydrogen  increases  also.  Diseased  tissue  may 
differ  in  chemical  combination  from  healthy  tissue,  and  in  one  case  we  may 
get  a  larger  relative  absorption  than  in  another.  A  ray  may  be  obtained 
which  would  be  greedily  absorbed  by  the  tissues  we  wish  to  affect,  and  not 
absorbed  to  anything  like  the  same  extent  by  the  normal  substance.  This 
may  have  important  bearing  therapeutically.  See  also  Argentum  Puruw 
Prcecip,  p.  34. 

Secondary  radiation  from  Calcium  Phosphate  m  bone  material  possibly 
the  means  of  cure  of  cancer  by  Radium.  Suggestion  to  embed  a  piece  of  bone 
material  in  a  cancer  and  expose  to  “  X  ”  rays  from  a  tube  with  Uranium 
Anticathode.  The  results  should  be  more  favourable  than  those  obtained 
from  Radium. — L.  ii./i3,1804. 

Induced  fluorescence  as  an  aid  to  radio-therapy.  Calcium  Tungstate 
injected  plus  “  X  ”  ray  exposures  stated  to  retard  growth  of  experimental 
tuberculosis. — P.J.  ii./i3,913.  . 

Silicon  Carbide — SiC.  =  40-105  Syn.  Carborundum — An  exceedingly 
hard  iridescent  black  crystalline  substance  made  by  fusion  of  Carbon,  Sand 
and  Sodium  Chloride  in  an  electric  furnace.  Employed  technically  in  polish¬ 
ing.  Used  as  Anticathode.  ,  _  ,  ...  .  . 

The  dust  of  Silica,  Graphite  and  Carborundum  Works  responsible  for  lung 
disease.— E.  M.  Collis,  Int.  Cong.  Med.,  1913;  B.M.J.  ii./i3,406.  . 

“  X”Ray  Shields  —Iron  and  Copper  should  be  avoided  m  making  shields 
— they  give  out  all  the  soft  rays  by  secondary  radiation.  Metals  with  higher 
atomic  weights  give  more  penetrating  secondary  radiation  and  nence  go 
through  the  flesh  with  less  absorption  and  so  produce  less  evil  effect,  bir 


J  J.  Thomson,  cf.,  above.  e£  ,, 

Red  Lead  and  Plaster  of  Paris  casts  to  enclose  the  X  ray  tube, 
also  thick  Lead  Glass  Frames  over  the  fluorescent  screen  are  necessary  safe¬ 
guards.  Leaded  Rubber  is  also  used  for  shielding  purposes. 

Glass  Shields  containing  a  high  percentage  of  lead,  are  employed 
with  a  window  opposite  the  anode  through  which  the  rays  pas3,  and  have 
the  advantage  that  the  tube  can  be  watched. 
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The  operator  should  at  all  times  stand  behind  the  plane  of  the  anode. 

Ionized  air  is  injurious  if  breathed  continuously;  a  large  well- ventilated 
room  should  be  employed. 

Silk  impregnated  with  metals  arrests  “  X  ”  rays,  e.g.,  silk  treated  with  lead 
phosphotannate  and  other  salts  containing  68%  of  mineral  matter,  including 
34%  lead  oxide,  24%  Tin  Oxide,  8%  Phosphoric  Anhydride  and  2%  of  Lime 
and  Alkalis.  Slight  discharges  of  *c  X  ”  rays  were  practically  arrested  by  this 
while  6  layers  were  sufficient  to  protect  the  skin  against  ordinary  discharges 
of  medium  strength.  As  effective  as  Sheet  of  Copper  0.044  mm.  thick. — 
M.  L.  Droit,  Knowledge,  Feb.,  ’13,  per  P.J.  i./is,164. 

Protection  in  Diagnostic  work.  Methods  employed  against  scattered  rays 
and  secondary  rays. — F.  Hemaman-Johnson,  Jl.  Rontg.  Soc.,  Apl.  19,  p.  45: 
see  also  It.  Knox,  J'l.  Rontg.  Soc.,  Jan.  1920,  p  17. 

Blood-Counts  to  indicate  efficiency  of  X-Ray  and  Radium  protection. — 
J.  C.  Mottram,  B.M.  J.  ii./2i,269.  Some  are  sceptical  of  accuracy  of  the  method  l 
and  conclusions  to  be  drawn. 

The  subject  of  shields,  etc.,  is  fully  dealt  with  under  the  Protection  Com¬ 
mittee’s  Report  postea. 

Developer  for  Plates  (Thomas’s) : — 

No.  1. — Hydroquinone  160  grains,  Sodium  Sulphite  2  ounces,, 
Citric  Acid  60  grains.  Potassium  Bromide  40  grains,  Distilled  Water 
to  20  ounces. 

No.  2. — Sodium  Hydrate  160  grains,  Water  to  20  ounces. 

Equal  quantities  of  the  solutions  are  used.  It  does  not  stain  the  hands. . 
Some  employ  the  soda  solution  diluted  so  as  to  develop  slowly,  and  thus  pro¬ 
duce  better  definition,  but  for  routine  work  this  takes  too  long. 

In  using  Hydroquinone  as  developer,  it  is  believed  that  the  Silver  salt  is 
reduced  with  formation  of  Quinone  according  to  the  following  equation  : — 
2AgBr  +  2H20  +  CcH*  (OH)*  ==  2Ag  +  2EBr  +  C8H402  4-  H,0. 

It  is  suggested  that  in  alkaline  solution  the  Hydroquinone  combines  with 
water,  liberating  Hydrogen,  which  reduces  the  Silver  Bromide.  A  developer 
“  Borinol "  has  been  elaborated,  in  which  this  capacity  to  decompose  water 
has  been  reduced,  with  the  result  that  it  exerts  a  slower  but  more  uniform 
action  on  the  emulsion. — O.D.,  *23,904. 

Metol -Hydrokinone  Developer.  The  following  is  representative  of 
solutions  commonly  in  use  now. — Metol*  14  grains,  Hydroquinone  60  grains. 
Sodium  Sulphite  (cryst.)  400  grains,  Sodium  Carbonate  (cryst.)  800  grains, 
Potassium  Bromide  4  grains,  Water  to  20  ounces.  At  65°  F.  this  takes  6 
minutes  to  develop  a  film.  For  a  solution  requiring  18  minutes  iucrease  the 
Sodium  Sulphite  to  1,200  grains  and  decrease  the  Sodium  Carbonate  to  400 
grains.— L.  T.  Branch,  B.J.R.,  Apl.,  *28,141. 

“  X  ”  Ray  Diagnosis, — As  an  aid  to  diagnosis,  “  X  ”  rays  are 
now  in  universal  use,  e.g.,  in  examining  fractures,  in  diagnosing  ; 
phthisis,  pneumothorax,  lesions  of  the  alimentary  tract,  pleurisy, 
tubercle,  aneurism,  enlarged  bronchial  glands  and  for  the  detection 


*  Fote. — Metol  is  the  sulphate  of  Methyl-p-araidophenol  C8H4.GH  (SH. 
CH*),  i.e.  [CeH4.OH.(NH.CHs)]tH2SO<  -  344’246. 

The  Trade  Mark  “  Metol  ”  (222,388)  registered  in  1899  has  been  avoided. 
Patent  15,434/1891  expired  1905. 

^  Motenol  is  a  trade  variety  of  it.  T.M.  349,103. 

sfr  Am  do!.  This  developer  is  the  hydrochloride  of  Diamidophenol  C,H* 
OH.(NH*),.2HCI  =  197-010. 

A  German  Company  registered  (No.  234,719)  in  1901  a  label  containing 
the  words  “  Amidol-Hauff.”  No.  3-73025  applies  to  the  substance  made  in 
Ensland.  No.  363479  is  Amidol- Johnson’s. 

Patents  :  No.  4498  of  1892  was  in  force  for  the  whole  14  years.  Patent 
60,174  (27/1/91)  granted  to  J.  Hauff  of  Feuerbach  deals  with  the  use  of  p.- 
Amidophenol  and  p .- Amid o-c resol  as  developers,  but  not  with  the  manu¬ 
facture  of  di-anoidophenol.  For  manufacture  see  C.D.  Sept.  19/i4,  P-  38. 

(Para-araidophenol  C,H4NH2OH  ,  Syn.  Rodinal.is  made  f  rom  p.-nitrophenol 
by  reduction,  e.g.  with  iron  and  acetic  acid.  M.Pt-  170°). 
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of  renal  and  ureteric  calculi.  Tubercular  deposits  can  be  demon- 
started  winch  have  not  been  detected  by  ordinary  means.  In 
dental  surgery  the  rays  are  exceedingly  useful. 

‘  Cross  ?'hread  Localiser  ’—The  late  Sir  J.  Mackenzie  Davidson  devised 
an  apparatus  tor  measurement  and  localisation  of  foreign  bodies  Two 
exposures  are  made  on  the  same  plate,  the  tube  being  moved  right  and  left 
of  a  zero  point  on  a  scale  without  the  patient  moving.  On  developing  the 
plate  two  shadows  of  the  foreign  body  are  seen.  From  these,  measurements 
are  taken  by  means  of  threads  with  a  surface  gauge ;  this  gives  ke  exact Sh 

?0<Jy  below  the  sdu  •  ,Soxne  Fefer  to  work  with  two  photographic 
plates  instead  of  one  as  mentioned.  This  method  is  also  employed  for  the 
measurements  oi  bones,  displacements,  and  especially  for  pelvic  measurements. 
Is  also  useful  for  detection,  localisation  and  estimation  of  the  size  of  foreign 
bodies  m  the  eyeball  and  orbit.  A  piece  of  metal,  less  than  a  millimetre  in 
diameter,  can  be  detected  in  the  eye.  The  removal  of  pieces  of  steel  can  be 
eftected  by  means  of  the  electromagnet. 

ste^eo.sc°Pe  applied  to  skiagraphs  gives  the  object  in  relief  and  shows 
the  true  relation  of  the  parts.  The  skiagraphs  are  taken  from  different  points 
of  view  after  displacing  the  tube  about  6  centimetres.  By  practice  it  is 
possible  to  combine  stereoscopic  pictures  without  the  employment  of  a  stereo¬ 
scope. 

Description  of  the  method,  including  the  Telephone  for  affixing  to  surgeons’ 
instruments.— B.M.J.L/15,1  et  seq.;  N.  B.  Aldridge,  B.M.J.  i./i5,7G  and 
W.  Cotton  Pr.  1915  ;  see  also  L.  ii./i 6,608  ;  L.  i./i7,719. 

Interpretation  oi  Negatives. 

The  negative  should  be  examined,  as  it  is  more  reliable  than  a 
print.  Cartilage  casts  no  greater  shadow  than  muscle.  Calcified 
cartilage  (as  in  the  rib  cartilages  of  old  patients)  also  calcified  arteries 
throw  a  distinct  shadow.  Dislocations  are  usually  evident  on  a 
skiagraph,  but  some  joints  require  stereoscopic  views.  Tumours 
cast  little  or  no  shadow. 

Diagnosis  of  Renai  Calculus  by  means  of  a  Screen. 

Once  a  stone  has  been  seen  on  a  plate  there  is  a  strong  probability  that  it 
can  be  seen  on  the  fluorescent  screen,  provided  that  the  patient  is  not  too  fat, 
and  that  plenty  of  fluorescence  can  be  seen  on  the  screen.  A  diaphragm  is 
to  be  used  to  stop  off  all  “X  ”  rays  except  over  an  area  half  the  size  of  the 
kidney.  The  stone  can  be  seen  more  distinctly  when  located  by  making  the 
patient  breathe  deeply,  and  then  the  stone  and  the  kidney  will  be  seen  to  rise 
and  fall  at  least  1 J  inches.  A  calculus  of  Calcium  Oxalate  casts  the  darkest 
shadow.  Cystine  stones  come  next  in  density,  followed  by  Calcium  Phosphate. 
Mixed  phosphate  stones  cast  still  less  shadow,  and  last  in  order  come  Uric  Acid 
stones  which  may  cast  no  shadow  at  all.  Methods  of  procedure  for  diagnosis 
of  ureteric  calculi  are  also  given. — A.  H.Pirie,  B.M.J  ,ii./io,584,586. 

Urinary  Tract  Examination — B.M.A.  discussion.  The  apparatus 
should  be  capable  of  making  correct  exposure  in  a  fraction  of  a  second,  or,  at 
most,  in  2  or  3  seconds.  The  tube  should  be  soft  rather  than  hard,  with  just 
enough  penetration  to  get  through  the  parts.  The  entire  urinary  tract  of  both 
;ides  should  be  X-rayed  in  all  cases.  Unscreened  films  are  preferred,  but  there 
is  no  objection  to  films  of  the  first  quality— they  must  be  free  from  the  slightest 
markings  or  grainings.  The  kidney  films  should  show  the  whole  outline 
clearly.  The  mid  ureters  are  next  examined.  The  ureters,  or  at  any  rate  the 
greater  part  of  them,  do  not  move  with  respiration  ;  a  shadow,  therefore,  such 
as  a  calcified  mesenteric  gland,  would  cast  a  blur  with  respiratory  movement. 
Next,  the  bladder  region  is  examined.  The  tube  must  be  well  tilted,  so  that 
with  the  patient  supine  the  opening  of  the  extension  tube  points  well  into  the 
opening  of  the  pelvis.  The  Potter- Buclcy  diaphragm  is  of  much  value,  as 
is  also  radioscopy  of  the  urinary  tract.  With  regard  to  more  special  methods, 
perirenal  injection  of  Oxygen  or  Carbon  Dioxide  is  of  value  in  stout  patients  in 
showing  kidney  stones.  Pneumo- peritoneum  (injection  of  Oxygen  through  a 
oeedle  into  the  peritoneal  cavity  under  local  anaesthetic)  of  value,  duo  not 
without  danger.  Colon  inflation  simpler  and  good  when  there  is  difficulty  of 
showing  up  kidney  outline.  Pyelography  la  &  valuable  aid  10  to  3U  /0 
Sodium  iodide  or  Bromide  is  most  in  favour.  Collargol  irritating. 
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Ideal  solution  not  yet  found.  Only  one  side  should  be  done  at  a  time.  The 
special  value  of  pyelography  is  in  outlining  the  renal  pelvis  and  showing  if  it  is 
dilated  or  distorted .  It  also  shoves  relation  of  the  kidney  pelvis  to  the  shadow 
of  a  stone  in  the  kidney  region.  In  Cystography,  a  10%  Sodium  Iodide 
or  Emulsion  of  Barium  (Sulphate)  and  Oil  is  used.  It  is  well  known 
that  a  Uric  Acid  stone  casts  no  shadow7 ;  all  others  casta  definite  one.  The 
more  rare  Cystin  and  Xanthin  stones  cast  a  definite  shadow7,  due  to  their 
Sulphur  content. —  It.  W.  A.  Salmond. 

Peri-renal  and  intra-peritoneal  (for  urinary  tract )  injections  have,  we  think 
been  entirely  abandoned  since  this  discussion.  They  have  fallen  out  of  favour. 

PrBLOGRAPHY. — Sodium  Bromide  20%  Solution  for  the  kidney  and  10% 
for  bladder.  Casts  very  distinct  shadow  but  may  be  irritating.  10%  suspen¬ 
sion  of  Colloidal  Silver  (Collosol)  better. — F.  Kidd,  B.M.J.  i./22,748. 

Sodium  Iodide,  20%  solution,  as  pyelographic  medium,  casts  a  deep  shadow 
and  is  non-irritant. — Lowsley  and  Muller,  Jl.  Urology,  ’23,9,1,  Y.B.P.,  ’23,61. 

Sodium  Iodide  in  13£%  solution  best  medium.  Causes  no  inconvenience 
to  patient  and  is  easily  sterilised. — R.  J.  Willan,  B.M.J.i./26,409. 

A  12%  solution  the  medium  of  choice,  but  is  not  germicidal.  A  dilution  of 
1  in  3,000  Mercuric  Iodide  in  12%  Sodium  Iodide  has  Phenol  Coefficient  of 
0-033, i.£.  .equal  to  3to  4%  Phenol, and  is  not  irritating. — Jl.A.M.A  .i./26,581. 

Sodium  Iodide  solution  (100  Gm.  in  100  Cc.)  injected  intra-arterially  valuable 
as  X-Ray  medium  in  determining  the  amount  and  extent  of  occlusion  of  arteries 
of  extremities. — Pres.  July  24,286. 

Thorium -Sodium  Citrate  Solution  as  Pyelographic  Medium. 

The  solutions  used  a  few  years  ago  contain  the  equivalent  of  10  per  cent . 
and  15  per  cent.  Thorium  Nitrate. 

For  details  of  manufacture  and  procedure,  see  Edn.  XVIII,  Vol.  II. ,  v-  295. 

Gail  Bladder  Examination,  see  Vol.  I.,  p.  681. 

The  Normal  and  Pathological  Stomach  as  seen  by  “  X  ”  Rays. 

A  radiograph  is  a  record  of  the  picture  at  one  given  moment  only. 
Cinematographic  radiographs  would  be  more  useful  than  screen  work. 
The  aspect  of  the  stomach  in  cases  of  atony  of  the  stomach  ;  “  dila¬ 
tation,”  pyloric  obstruction,  spasmodic  conditions  and  gastric  ulcer 
hour-glass  stomach,  carcinoma  of  the  stomach,  aerophagy  and 
duodenal  ulcer  are  dealt  with. — B.M.J.  ii./io,537 ;  i./i2,225. 

Fallacies  with  Bismuth. — A.  F.  Herz,  B.M.J.  ii./i2,775. 

Illustrations  show  a  variety  of  obstructions,  e.g.,  due  to  malignant  growths 
and  aneurism. — Jordan,  P.R.S.M.,  Electro  Therapy  Sec.,  Dec.  To,  p.  13. 
See  also  B.M.J.  ii./n,699. 

Thoracic  aneurism. — The  only  form  which  is  not  revealed  with  certainty 
by  either  anterior  or  oblique  examination  is  a  small  aneurism  confined  to  the 
concavity  of  the  arch.  Errors  in  diagnosis  may  frequently  be  cleared  up  by 
"  X  ”  rays, — phthisis  is  not  infrequently  diagnosed  as  aortic  aneurism,  while 
aortic  aneurism  is  still  more  frequently  mistaken  for  pulmonary  phthisis. — 
B.M.J.  ii./io,1575. 

X-Ray  diagnosis  of  gastric  ulcer.  There  are  two  distinct 
methods  : — 

(1)  The.  indirect  or  Continental  method,  in  which  screen  examination 
is  used  to  obtain  information  as  to  abnormalities  of  function,  such  as 
variations  in  tone,  peristalsis,  etc.  An  essential  point  of  technique 
is  rigid  routine  as  regards  the  nature  and  quality  of  the  meals,  times 
of  examination,  etc. 

(2)  The  direct  method,  by  which  the  actual  deformity  of  gastric 
contour  produced  by  the  ulcer  is  shown  on  serial  plates.  This  is 
preferable  and  more  reliable. 

The  essential  points  of  technique  are  (a)  the  employment  of  a 
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fluid  meal  which  will  hold  Barium  in  good  suspension,  and  readily 
fill  small  irregularities ;  (6)  ultimate  reliance  on  radiograms  instead 
of  on  the  screen  image.  The  diagnosis  of  gastric  ulcer  depends  on 
the  presence  of  a  constant  deformity  of  the  gastric  outline,  not  due 
to  other  oiganic  lesions,  which  may  be  (i)  a  projection  from  the 
outline,  e  g.,  a  niche  or  an  accessory  pocket  (ii)  a  defect  in  the  outline, 
eg.  a  filling  defect,  (iii)  organic  hour-glass  deformity  (iv)  pyloric 
stenosis.  The  essential  quality  for  diagnosis  of  an  organic  lesion  is 
the  constancy  of  the  abnormality.  Spasmodic  deformities  present 
great  difficulties  to  the  radiologist,  but  Belladonna,  given  to  physio¬ 
logical  effect,  nearly  always  produces  relaxation  of  a  spasm,  which 
is  not  due  to  organic  gastric  lesion.— ,T.  Magnus  Redding,  Proc.  Roy. 
Soc.  Med.,  15,1922  8. 

Radiographing  joints.  Chronic  arthritis  in  a  deep-seated  joint 
such  as  the  hip  ma}^  be  demonstrated,  and  gouty  and  other  chronic 
inflammations  may  be  discovered. 

Arthritis. — “  X  ”  rays  the  most  accurate  means  of  diagnosis  at 
present. — Rheumatoid  arthritis  and  osteo-arthritis  pathologically 
distinct. — R.  Morton,  B.M.J.  ii./i  2,481. 

Gas  in  Tissues  (formed  by  B.  Aerogenes  Gapsulatus,  etc.)  can 
readily  be  located  by  “X”  rays.  It  appears  as  black  patches  in 
skiagrams.  Radiographs  assist  in  operations  for  securing  free 
drainage. — B.M.J.  i./ 17,8. 

X-Rays  in  the  diagnosis  of  gas tro -intestinal  disorders.— A.  C.  Jordan. 
Pr., Feb. ,’26,153. 

Discussion  on  the  fallacies  of  X-rays  in  abdominal  diagnosis.— B.M. A.  Ann. 
Meeting,  B.M.  J.  ii./s 8,249. 

The  value  of  the  opaque  meal  in  diagnosis  of  diseases  of  the  intestinal  tract. 
— Sir  T.  Horder,  B.J.R.,Mar.,  ’29,97. 

Cerebral  Tumours,  Localisation  of,  by  X-rays  and  use  of  a  gyrometer. — 
A.  P.  Bertwistle,  B.M.J.  ii .  /  2  6,631 . 

Lungs  and  Pleura.  Value  of  X-Rays  in  diagnosis  of  diseases  of. — David 
Lawson,  Pr.,  Feb.,  ’26,132. 

Eye  or  Orbital  Region.  A  simple  apparatus  and  method  for  determining 
the  exact  location  of  radiopaque  bodies  in,  by  radiography.— Maj.  D.  B. 
McGrigor,  B.J.R.,  Mar., ’29,126. 

Amcebig  Infection  in  the  large  intestine.  Preliminary  report  on  the 
value  of  the  Rontgen  ray  in  estimating  the  extent  of.-  -J.  J .  Valarino,  Int.Conf . 
Trop.Am.,  ’24,357. 


X-Ray  inc 37  of  Teeth .  .  ,  ,  .  ,  , 

The  degree  of  dental  infection  cannot  be  judged  simply  from  the  radiogram. 
The  existence  of  apical  rarefaction  is  not  enough  to  condemn  a  tooth,  and  the 
assumption  is  refuted  that  these  rarefied  areas  denote  a  menace  to  health 
proportional  to  the  degree  of  bony  absorption.  L.  ii . /2 5,942 .  See  also  1  bid, 


994,1094.  _  „  _  .  _  ,,  „  t,  ,  j 

X-Rays,  Diagnostic  Uses  of. — W.  I.  Bruce  and  J.  Magnus  Redding,  Diet. 


of  Pract.  Med.,  1921.  ,  c,  ,  100 

X-Rays  and  diagnosis. — C.  Thurston  Holland,  .T.R.S.,  23,123. 

Metabolic  changes  Associated  with  X-Ray  and  Radium  Ire  atm  in  f  - 
X-Rays  in  massive  doses  produce  lowering  of  urine  excretion  and  definite 
Chloride  retention,  when  upper  abdomen  is  rayed.  With  radiation  of  upjer 
abdomen  where  previous  Chloride  excretion  is  low,  thcic  is  a  tendency  co 
sicknSstfes  reported).  This  can  be  prevented  by  prelim  nary  feeding  with 
Sodium  Chloride  daily,  so  that  Chloride  excretion  is  raised  to  10  01  more  Gm. 
per  dav  before  treatment  is  commenced  and  continued  during  administration. 
-A  T  Cameron and J.  0.  McMillan,  L.  ii./24,365.  Exactly  similar  results 

found  in  patients  treated  with  X  or  gamma  “  “ examined 

found  to  vary  with  site  radiated.  Three  cases  of  X-Ray  sickness  examinea 
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failed  to  show  change  in  metabolism — sickness  apparently  psychic.  Cases 
treated  with  Calcium  Chloride,  etc.,  before  radiation  (some  with  Sodium  Bicar¬ 
bonate)  showed  less  reaction. — E. C.  Dodds  and  J.  II.  D.  Webster,  L. i./24,533. 
See  also  Arch.  Radiol.,  '24,29,140. 

Enzyme  Action.  Radiation  has  practically  no  effect  on.-— P.  B.  Lawrence, 
Arch.  Radiol.,  26,  244. 

Simple  and  inexpensive  apparatus  for  making  serial  radiographs  of  the 
pylorus  and  duodenum. — Arch.  Radiol.,  26,  249. 

Effects  of  X-Rays  on  different  wave-lengths  upon  some  animal  tissues — 
proof  of  differential  action.  About  6  times  as  much  short  wave-length 
energy  as  long  wave-length  energy  must  be  expended  in  a  layer  of  skin  to 
produce  equal  reactions  and  this  factor  falls  to  about  2-8  in  the  case  of  a  tumour 
— experiments  on  rats. — Prof.  S.  Russ,  J.R.S.,  Jan.  ’24. 

X-Rays  cause  a  gradual  and  regular  lowering  of  the  blood  pressure  in  animals . 
— M.  B.  R.  Swann,  Arch.  Radiol.,  *24,29,195. 

First  Bilingual  Congress  of  Radiology  Physio-Therapy,  London. 
Discussions  on  the  normal  stomach  ‘  an  extremely  elusive  thing,’  method  of 
examination  and  on  deep  seated  therapy  also  on  use  of  Radium  and  H.F. 
Currents,  B.M.J.,  i./22,958. 

First  International  Congress  of  Radiology.  Reference  to  the  pioneer  work 
of  the  younger  generation. — B.M.J.  ii./25,72.  See  also  B.J.R.,  Apl.,  ’2 7. 

Three  periods  of  X-Ray  therapy  can  be  traced  :  (1)  the  period  of  inadequate 
and  tentative  dosage  ;  (2)  the  period  of  the  ushering  in  of  the  Coolidge  tube  and 
the  intensive  Erlangen  technique,  and  (3)  the  period  dating  from  the  recogni¬ 
tion  of  the  failure  of  Erlangen  methods  and  the  use  of  the  power  of  the  modern 
tube  in  divided  doses. — W.  Sampson  Handley,  L.L/29,2. 

General  Reviews  of  Treatment. 

A  summary  of  “  X”  ray  therapeutics  with  description  of  tech¬ 
nique,  skin  aSections,  enlarged  lymphatic  glands,  exophthalmic 
goitre,  disease  of  the  blood,  and  ductless  glands,  diseases  of  the 
pelvic  organs,  malignant  disease. — R.  Knox,  L.  ii./iQ,  183. 

Treatment  of  lupus,  rodent  ulcer,  and  other  skin  affections  with  “  X  ”  rays 
and  the  Finsen  Light  and  the  two  combined,  are  carried  out  with  satisfactory 
results.  The  mode  of  action  of  “  X  ”  rays  is  not  bactericidal.  They  appear  to 
act  by  retarding  osmosis  and  causing  a  slow  degeneration  of  the  cellular  struc¬ 
ture,  probably  due  to  leucocytosis.  Lupus  vulgaris,  especially  the  ulcerative 
form  (on  ulcers  the  drying  effect  is  most  marked),  scrofuloderma,  tuberculous 
osteitis,  and  tuberculous  glands,  rodent  ulcers,  epithelioma,  keloid,  sarcoma 
lupus  erythematosus,  acne  rosacea,  actinomycosis,  mycosis  fungoides,  nsevi 
eczema,  psoriasis,  acne,  favus,  sycosis,  ringworm,  and  hypertrichosis  have 
been  satisfactorily  treated  by  “  X  ”  rays.  The  rays  cause  the  absorption  of 
oedema. 

Treatment  with  X-radiation  is  of  value  after  operation  to  prevent  recurrence 
in  some  forms  of  malignant  disease. 

The  effect  of  large  doses  of  X-Rays  upon  the  general  condition.  In  nearly 
every  instance  marked  debility  and  malaise  appeared  similar  to  that  following 
intoxication.  This  condition  is  quickly  improved  by  hypertonic  solutions 
of  Sugar,  Sodium  Chloride  or  Sulphate.  Investigations  show  that  not  only  is 
Sodium  Chloride  largely  eliminated  from  the  blood  after  a  strong  dose  of  X- 
Rays  but  that  the  concentration  of  Potassium,  Calcium  and  Cholesterin  is 
profoundly  altered,  while  the  blood  sugar  reacts  sharply. — L.  ii./23,353. 

Radiology  has  helped  in  establishing  the  truth  of  focal  sepsis — in  diagnosis 
of  sinus  infection,  for  example ;  it  permits  of  seeing  the  morbid  condition  of 
an  antrum  or  some  other  accessory  nasal  cavity;  in  mastoid  infection  the 
same  experience  obtains  ;  in  dental  sepsis,  it  is  our  chief  stand-by  in  assisting 
diagnosis.  As  other  instances  of  focal  sepsis  established  frequently  by  X- 
Rays,  one  may  point  to  the  chronically  inflamed  appendix,  and  the  chronic 
inflamed  gall-bladder.  An  important  matter  is,  of  course,  the  radiology  of 
the  hollow  viscera.  It  is  scarcely  an  exaggeration  to  say  that  the  whole  of 
our  present  conception  of  the  neuro-muscular  mechanism  of  the  alimentary 
canal  is  the  result  of  X-Ray  revelations.  Reed  for  combining  radiographic 
and  clinical  investigation.  The  ideal  radiologist  should  be  a  clinician  in 
spirit  and  (it  is  inferred)  a  pathologist  in  spirit  also.  With  regard  to 
Radiotherapy,  the  paper  is  hopeful  in  dealing  with  cancer.  Cancer  is 
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go rrtrolla Gfe.—Froin  the  Mackenzie  Davidson  Memorla*  Lecture  by 
fcJir  Thos.  Horder,  J.R.S.,  Oct.,  ’24.  * 

In  X-Ray  treatment  of  the  pelvio  organs,  the  genu-pectoral  or  Trendelen¬ 
burg  position,  whereby  the  small  bowel  is  removed  out  of  the  field,  may  be 
employed  with  advantage,  since  it  is  held  that  grave  constitutional  reactions 
depend  upon  damage  to  the  mucosa  of  the  small  intestine.  It  seems  probable 
that  acute  constitutional  symptoms  are  due  to  flooding  of  the  circulation 
with  proteins  liberated  by  the  destruction  of  cells.  When  the  symptoms 
have  appeared,  elimination  of  the  toxic  proteins  may  be  assisted  by*  diuresis, 
plenty  of  fluids  being  given  by  the  mouth.  Lange  reports  benefit  from  the 
administration  of  Sodium  Bicarbonate  before  and  after  radiation.  A  red  blood 
count  below  four  millions  and  a  low  blood  pressure  are  indications  that  X-Ray 
therapy  should  be  conducted  with  caution. — H.  Rolleston,  J.R.S.,  ’23,  5. 

Electro -therapeutics — a  survey. — S.  Melville,  L.  L/25,61. 

The  following  are  arranged  in  an  aip&roximate  alsshaSbetS- 
cal  position  s — 

Acne  successfully  treated  with  vaccines  combined  with  all  wave-length 
radiations. — R.  Knox,  Arch.  Radiol.,  1921,26,60. 

Initial  effect  is  increase  of  inflammatory  activity,  but  the  subsequent  benefit 
is  pronounced. — J.  H.  Sequeira,  B.M.J.  ii./24,514. 

The  best  local  remedy  for  acne,  eczema,  seborrhceic  dermatitis  and  lichen 
planus .  Unsatisfactory  in  rosacea  except  for  its  effect  on  the  acne-like  lesions . 
In  psoriasis  should  be  used  with  caution  and  only  in  selected  cases.  Its  action 
in  ringworm  and  favus  is  brilliant,  and  results  are  good  in  sycosis  and  folli¬ 
culitis. — Pres.,  Oct.,  ’24,342. 

Acne. -X-Rays  usually  successful.  Radiologist  must  have  experience  in 
therapeutic  dosage — 2/3  Sabouraund  Pastille  free  from  danger  and  may  be 
repeated  in  three  weeks. — H.  G.  Adamson,  L.  i. /as, 401. 

Adhesions  and  fibrous  bands,  resulting  from  bullet  wounds,  relieved  by 
filtered  X-Rays  (through  Aluminium  0-5  mm.  thick).  Results  good. — A. 
Winkelried  Williams,  B.M.J.  ii./i6, 754. 

Angina  Pectoris. 

A  spark-gap  equivalent  of  25  cm.,  a  6  mm.  Aluminium  filter,  an  intensity  of 
2*5  m.a. ,  and  a  skin  anti-cathode  distance  of  30  cm.  Two  fields  are  irradiated  , 
a  precordial  one  of  20  cm.  diameter  over  the  internal  part  of  the  third  left 
intercostal  space,  and  a  dorsal  one  of  the  same  diameter  over  the  third  dorsal 
vertebrae.  The  thyroid  is  protected  by  an  opaque  covering.  Three  treat¬ 
ments  are  given  weekly — the  first  week  5  minutes  and  a  dose  of  100.  R.  units 
over  each  field,  and  in  each  three  succeeding  weeks  the  duration  is  increased 
by  5  minutes  and  the  dosage  by  100  R.  units  at  each  treatment— a  total  of 
2,000  R.  units  in  the  4  weeks.  Great,  and  usually  lasting,  benefit  obtained. 
Contraindicated  in  debility,  marked  cardiac  insufficiency,  and  m  people  over 
70.— G.  Lian  and  M.  Marchal,  Paris  Med.,  Dec.  1/28,  per  B.M.J.E.i./29,9. 


Blood  Affections : —  .  ,  ..  ,  .  ,  ,  . 

Leukemia. — In  some  forms,  advantageous  (myeloid,  chronic  lymphatic). 
Diminished  size  of  swollen  organs,  increase  in  weight  and  delay  m  recurrence. 
Complete  cure  never  effected. — L.  i./og,507 ;  B.M.J.  i i  /og,129^.  Rays  of 
fairly  high  penetration  should  be  given.  Screen  0-5  to  0-8  mm.  thick.  Dose 
6 II  to  8H  once  every  two  or  three  weeks,  or  a  smaller  one  more  often.— B.M.J. 
L./r i,D85.  The  treatment  may  do  so  much  damage  to  the  ^ver  as  to  cauw 
cirrhosis.  Cure  of  the  leukaemia,  but  death  after  a  year  from  cirrhosis  and 

^Enlarged Tymphatic  glands  amenable  to  treatment. — B.M.J.  l./og, 1299. 

Likely  to  be  useful  in  diseases  with  hyperplasia,  rather  than  hypoplasia,  of 
the  blood  elements  ;  in  the  leukaemias,  rather  thantbeansemias.  G.  Lo\ell 
Clnllanrl  R  M  J  ii  / 21  71.  See  also  J.  Metcalfe,  B.M.J.  11. /21, 2  <3.  _ 

In  general,  results  of  treating  morbid  conditions  of  the  blood  disappointing. 

R.  Knox,  Arch.  Radiol.,  1921, 26, 60.  pfnrrl  r  TH  Auu  ’28, 

Some  effects  of  X-radiation  on  blood. — W.  V.  Mayneford,  D.J.R.,  Aug,, 

25Erythaemia  (splenomegalic  polycythsemia)  well  treated  by  X-Rays,  Blood 

data  markedly  improved.  E.  J.  Stolkind,  L.  ./23,  --•  X-Ravs  Sug- 

Poi  ycythaemia  rubra. — A  case  successfully  treated  »y  a  Ray  s 
gested  that  the  method  may  also  be  useful  in  some  cases  of  high  blood  press  . 
— S.  W.  Patterson,  L.iL/25, 1112, 1131. 
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Bronchial  Asthma.  Some  eases  cured  by  irradiation  of  the  lungs  with 
X-rays  and  later  by  exposure  of  the  spleen  to  X-rays. — Arch.  Radiol,’ 24,29,307. 

In  really  bad  cases  tne  results  of  X-irradiation  are  often  spectacular.  Possible 
metabolic  influence  on  the  ductless  glands.  There  is  remarkable  increase 
in  body  weight  and  general  feeling  of  well-being.  The  field  includes  the  whole 
trunk,  the  abdomen  being  the  important  area.  The  tubes  are  centred  over 
the  epigastrium  and  a  corresponding  point  posteriorly.  Voltage  not  above 
170,000,  with  a  filter  of  3  mm.  Aluminium.  Treatment  given  twice  weekly 
in  bad  cases  and  once  weekly  in  average  cases,  4  to  6  being  the  course.  No 
blood  changes  and  only  slight  nausea  in  a  few  cases.  Might  prove  of  value 
in  whooping  cough. — S.  G.  Scott,  Congress  of  Radiol.,  Stockholm,  July,  ’28, 
L.  ii./28,352. 

Two  Coolidge  tubes,  one  focussed  on  the  back  and  the  other  on  the  front, 
arranged  for  the  rays  to  cover  the  whole  trunk,  are  energised  by  two  separate 
installations,  both  tubes  running  at  the  same  time.  The  anterior  tube,  12 
inches  from  the  skin,  is  centred  over  the  epigastrium  and  arranged  to  cover  an 
area  from  the  chin  to  the  symphysis  pubis,  and  the  posterior  tube  a  corre¬ 
sponding  area.  Voltage  should  never  exceed  150,000  volts.  3  to  4  mm. 
Aluminium  filters  are  used — 2  mm.  with  a  corresponding  small  dose  for  children 
— the  average  dose  for  an  adult  being  15X  per  3  mm.  Aluminium,  back  and 
front.  Using  a  25  cm.  spark-gap  (points)  and  8  mm.  through  the  tube,  this 
takes  5  minutes.  The  dose  is  given  twice  a  week  for  4  wTeeks,  then  2  weeks’  rest, 
then  two  laterally  once  weekly.  Measure  the  dosage  by  a  Sabouraud  pastille 
placed  on  the  skin,  the  tint  being  read  by  means  of  a  tintometer — a  quarter 
Sabouraud  B  tint,  measured  on  the  skin  without  a  filter,  equals  a  full  erythema 
dose. — Good  results  in  89  out  of  121  cases. — S.  G.  Scott,  B.M.  J.  i. /29,10.  See 
also  B.M.J.i./26,939. 

Bronchialasthma  and  chronic  bronchitis  without  asthmatic  attacks  markedly 
benefited  by  Rontgen-Ray  treatment. — I.  Gerber,  Jl.A.M.A.  ii./25,1029. 

Forty-six  per  cent,  of  26  asthmatic  patients  completely  cured,  and  38% 
much  improved,  by  radiotherapy,  the  spleen  being  irradiated  with  half  the 
skin  dose  of  penetrating  Rontgen  Rays. — Per  Jl.A.M.A. U./25, 1098. 

Carbuncles  respond  quickly  to  X-Ray  therapy. — P.  Cave,  B.M.  J.E/29,664 

Specific  in  the  majority  of  carbuncles,  when  inflammation  is  limited  to  the 
skin  and  subcutaneous  tissues. — F.  M.  Hodges,  Jl.  A.M.A.ii./25,1293. 

Cheilitis  exfoliativa.  Several  striking  successes  from  X-Ray  therapy 
— J.  H.  Sequeira,  B.M.J.  ii./24,513. 

Chronic  Cough  of  Children. — Indications  for  use  of  Rontgenotherapy  in. 
— Per  Jl.A.M.A.  ii./25,l331. 

Diabetes.  Two  cases  recorded  in  which  the  internal  secretion  of  the 
pancreas  was  stimulated  by  X-Rays  sufficiently  to  reduce  the  glycosuria  and 
raise  the  carbohydrate  tolerance. — per  Pres.,  Oct.  ’23,233. 

Eczema.  Can  cure.  Give  small  dose  each  time — less  than  enough  to  turn 
the  Sabouraud  Pastille — about  7  to  10  minutes  according  to  the  tube.  Anode 
6  inches  from  the  skin  (protected  by  four  layers  of  blanket)  £  to  1  m.a.  is  run 
through  the  secondary.  48  cases — 14  cured,  22  much  improved.  Suitable 
for  early  cases  and  acute  ones  in  which  operation  is  feared.  Take  care  to 
prevent  dermatitis. — F.  A.  Stoney,  B.M.J.  ii./ 12, 476  ;  L.i./i3,590. 

In  the  knowledge  of  the  writers,  a  young  woman  was  completely  cured 
of  eczema  by  2  months’  treatment  with  X-rays,  after  her  case  had  been  prac¬ 
tically  despaired  of.  She  herself  had  got  to  he  stage  when  she  did  not  mind 
whether  anything  did  her  any  good  or  not,  and  her  own  friends  prayed  that 
she  might  die.  Drugs,  in  the  way  of  local  applications,  had  been  tried  over 
a  number  of  years,  but  the  effect  was  merely  temporary  and  transient. 

( se«->  also  Skin). 

Erysipelas. — Probably  of  definite  value  in  early  stages. — F.  M.  Hodges, 
Jl.A.M.A.  ii./25,1293.  Average  time  for  clinical  cure  three  days,  as  compared 
with  an  average  of  more  than  9  days  in  those  treated  by  routine  procedure.— 
B.M.  J.E.  i . / 2 7,64 . 

Exophthalmic  Goitre.  Some  cases  greatly  benefited. 

Probably  large  doses  essential  to  cause  partial  atrophy.  Medium  rays 
should  be  used,  0-3  mm.  Aluminium  screens  and  a  dose  of  6H  to  8H  once  in 
two  or  four  weeks. — B.M.J.  i./n,985. 

Excellent  results  with  radiation  treatment,  which  should  extend  over  long 
periods. — R.  Knox,  Arch.  Radiol.,  1921,  26,  60. 
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A  prolonged  course  of  treatment  by  X-rays  or  Radium  found  one  of  the  most 
reliable  means  of  treatment  of  exophthalmic  goitre. — G.  R.  Murray,  B.M.J. 
i./22,906 ;  L.  ii./23,294.  A.  J.  Walton  considers  X-ray  treatment  very 
unsatisfactory. — L.  i./23,271. 

A  method  of  attempting  to  half  ‘  saturate  ’  the  thyroid  with  cumulative 
doses. — J.  H.  Douglas  Webster,  B.M.J. L/26, 985. 

62  cases  out  of  100  cured  and  able  to  follow  usual  occupations. — Maurice 
Hayes,  L.i. /26,81s. 

Of  57  cases  treated,  30  are  now  quite  well,  13  are  much  improved,  5  cases 
improved,  5  unimproved  or  worse  and  3  had  recurrences  ;  there  was  one  death. 
Risk  in  expert  hands  slight,  but  possibility  of  hypothyroidism. — G.  Forssell 
and  O.  Sandstrom,  Congress  of  Radiol.,  Stockholm,  July,  ’28,  L.  ii./28,352. 
A  questionnaire  showed  that  of  5,400  cases  so  treated  73%  were  cured,  16% 
improved,  and  11%  unimproved.  Figures  comparable  with  those  obtained 
in  surgery,  with  the  added  advantage  of  no  mortality  due  to  the  treatment. — 
A.  Soiland  and  others  (Los  Angeles),  ibid. 

Furunculosis  in  infants.  Results  favourable;  best  to  use  soft  ray  and 
no  filter. — G.  G.  Grules  and  C.  B.  Rose,  per  Jl.  Trop.  Med.,  Mar.  1,23,82. 

Gynaecology. — “  X  ”  ray  treatment  may  be  offered  to  a  patient  with  con¬ 
tracted  pelvis  as  a  substitute  for  oophorectomy,  i.e.,  to  produce  atrophy  of  the 
ovaries.  Many  tumours  of  the  ovaries,  e.g..  early  stages  of  proliferating 
cystoma  might  be  beneficially  treated  by  "X”  rays. — B.M.J.  ii./o9,461. 

Venereal  sores  treated.  Results  valuable. — B.M.J.  i./o9,464. 

Uterine  fibroids  treated  by  X  rays. — J.  D.  Harris,  B.M.J.  ii./xg,376. 

Treatment  of  the  Pituitary  and  Thyroid  glands  by  the  application  of  a 
sedative  or  regulating  dose  of  X-Rays  exerts  a  restraining  action  on  the 
endocrine  glands,  bringing  about,  indirectly  by  way  of  the  nervous  system, 
a  disappearance  of  climatic  symptoms. — G.Holzknecht,Arch.Radiol.  ,'24,29,296 

Hair — Alopecia  Areata. — Small  doses,  e.g.,  1H  or2H,  once  in  two  or  three 
weeks. — B.M.J.  i./n,985. 

Hyperidrosis — -Face,  hands,  armpits,  feet,  etc.,  20  cases  (9  being  medical 
men)  cured  by  “  X  ”  rays.  Six  sittings,  one  pastelle  dose  each,  at  intervals  01 
one  month  is  the  best  treatment.  In  two  cases  a  cure  was  ootamed  by  two 
sittings .  The  rays  produce  an  effect  on  the  sweat  glands,  and  either  stop  tneir 
action  entirely  or  reduce  it  to  less  than  normal. — ’B.M.J .  11./ 10, 52- ;  L.  11./ 1 1,433. 

Use  Medium  Rays  without  Screen,  5  H.  Once  in  4  or  5  weeks  for  several 
days  suffices. — B.M.J.  i./n, 985.  . 

The  rays  have  a  distinct  influence  on  the  sweat  glands,  without  the  produc¬ 
tion  of  a  reaction  sufficient  to  cause  atrophy. — J.  H.  Sequeira,  B.M.J.  11/24,014. 

Hvneridroais  readilv  controlled. — R.  Knox,  Arch.  Radiol.,  1921,-0,  bl). 
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Malignant  Disease  : — • 

Treatment  has  made  great  strides  in  the  vast  few  years  owing  to  adoption  of 
intensive  methods  with  rays  of  great  penetration.  The  original  Erlangen 
technique  has  been  modified,  but  the  principle  of  a  “  lethal  dose  ” 
(see  below)  to  all  turn, our  cells  is  maintained.  By  means  of  the  very  penetrating 
radiation,  suitably  filtered,  tumours  situated  at  any  depth  can  be  attached.  Of 
great  value  in  inoperable  cases,  and  offers  increased  prospects  of  immunity  from 
recurrence  if  used  prophylactically  after  removal  of  operable  tumours.  See  also 
C.  Saberton,  B.M.J.ii./i8,357. 

Immunity  to  Tumour  growth. — Animal  experiments  showed  that  some 
degree  of  immunity  may  result  from  irradiation  of  a  tumour,  but  to  ensure 
this  is  of  great  difficulty.  Further,  the  treatment  of  a  patient  with  irradiated 
tumour  cells,  after  surgical  removal  of  growth,  may  help  to  set  up  a  state  of 
resistance.  This  latter  had  been  carried  into  effect  in  30  cases. — H.  Chambers, 
T.  H.  Kellock  and  Co-workers,  L.  i./22,212  to  219. 

Breast  Cancer. — By  an  adequate  dose  of  radiation,  a  mass  of  cancer  cells 
can  be  killed.  Russ ’s  experimentswith  irradiated  tumour  substance.  Numer¬ 
ous  cases  treated  with  buried  Radium. — W.  S.  Handley,  B.M.J.  i./2i,37. 

Useful  as  an  adjunct  in  cancer  of  the  uterus,  but  it  cannot  replace  operation, 
• — B.M.J.E.i./24,27.  In  cases  suitable  for  operation,  hysterectomy  performed, 
after  apparently  successful  Radium  treatment,  offers  patient,  almost  without 
danger,  a  double  prospect  of  cure. — ibid . 

If  animal  tumour  cells  are  irradiated  with  almost  a  lethal  dose  their 
descendants  will  not  be  so  sensitive  to  the  same  dose,  if  it  is  repeated  some  time 
afterwards,  and  eventually  the  tumour  cells  may  become  extraordinarily 
resistant  to  the  rays.  Lethal  dose  for  tumours  denned  as  that 
dose  which  it  is  necessary  to  give  the  tumour  outside  the  body  so  that  when  it 
is  inoculated  into  susceptible  animals  it  fails  to  grow.  If  a  certain  time  of 
exposure  to  X-Rays  produced  50%  reduction  in  tumour  growth,  this  time  had 
to  be  increased  about  33%  in  order  to  be  lethal.  Tumours  irradiated  to  a  less 
extent  than  was  necessary  for  lethal  action  acquired  a  resistance,  one  strain 
of  tumours  having  required  2-5  times  the  ordinary  exposure  to  X-Rays  before 
a  lethal  action  was  obtained.  As  a  result  of  an  immunity  operation,  consisting 
in  irradiation  of  a  tumour  removed,  and  then  re-introduced  into  the  body  of 
the  patient,  it  was  found  that  wherever  these  tumours  had  been  given  twice 
the  lethal  dose  effective  for  animal  tumours  they  failed  to  grow.  The  factor 
of  two  has  been  decided  on  as  a  measure  of  safety. — Prof.  Russ,  L.  i./24,592  ; 
B.M.J.  ii./24,105. 

General  survey  of  radiography  in  malignant  disease.— S.  Gilbert  Scott, 
B.M.J.  i./25,596,601. 

Carcinoma  of  the  breast. — Low- voltage  prophylactic  treatment,  embrac¬ 
ing  practically  the  whole  trunk,  seemed  to  extend  the  range  of  control  of  the 
disease. — G.  Scott,  L.  i./25,661. 

Prophylactic  post-operative  treatment  should  extend  over  months.  High 
voltage  technique  to  be  substituted  for  low  voltage  when  a  small  recurrence 
detected.' — J.  H.  D.  Webster,  L.  L/25,661 

Radiological  treatment  in  Stockholm  of  cancer  of  the  female  pelvic  organs. 
Cancer  of  cervix  shows  improvement  of  symptoms ;  also  details  of  the  treat¬ 
ment  of  cancer  of  the  corpus  uteri,  ovaries,  vagina,  urethra,  and  vulva  by 
filtered  (3  to  4  mm.  Lead)  Radium  radiation. — J.  Heyman,  B.M.J.,  ii./25,827. 

Morphine  is  not  an  ideal  analgesic  in  malignant  disease.  Judicious  X-ray 
treatment  will  keep  the  majority  of  cancer  patients  free  from  pain  until  at 
most  a  few  weeks  from  the  end,  while  often  mitigating  other  symptoms  such 
as  haemorrhage  and  discharge. — F.  Hernaman-Johnson,  Pr.,  A  pi.,  ’26,315. 

As  regards  cancer  of  the  breast,  recent  papers  at  German  X-Ray  Congress 
indicated  that  intensive  penetrating  rays  are  positively  harmful.  Rays  of 
moderate  penetration  satisfactory. — L.  i./26,1153. 

The  effect  of  irradiation  of  non-malignant  and  malignant  tumours  is  much 
increased  if  preceded  and  followed  by  intravenous  injections  of 
Glucose  30%  Solution ,  10  Cc.  doses  being  made  shortly  before  each 
irradiation. — G.  Holzknecht,  B.M.J.  i./26,534. 

The  action  of  radiation  on  the  blood-supply  of  tumours. — J.  C.  Mottram, 
L.  ii./28,966. 

Gramdomata — Striking  results. — J.  H.  Sequeira,  B.M.J.  iL/24, 513. 

Value  of  X-Rays  in  various  forms  of  malignant  disease. — F.  H.  Johnson 
Pr.,  Nov.,  ’24,342. 
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Mastitis,  Chronic.— X-rays  the  most  effective  agent,  but  are  ineffective  in 
the  cystic  form,  may  aggravate  the  subacute  form  and  are  contra-indicated 
m  acute  mastitis.— W.  Sampson  Handley,  L.  i./29/l.  muicarea 

Menorrhagia  treated  by  Intensive  X-Ray  therapy - 
B.M.J.  iL/23,411.  See  also  Gynaecology,  antea. 

Moles  (Naevi).— Medium  Rays,  without  screen  (or  only  0-1  mm  of  Ain 
minium).  .  Give  3H  or  4H  once  a  fortnight.  A  number  of  sittings  reauired" 
Radium  gives  more  excellent  results  and  is  easier  to  apply.— B.M  J  i  hi  qsk 

Hairy  and  Pigmented  Moles,  c.g.,  on  face,  usually  improve— hair  can 
be  removed  and  pigmentation  lessens.  Use  fairly  large  doses.  Medium  nene 
tration.  No  screen — 5H  or  6H  once  in  3  to  5  weeks.  Many  doses  mav  be 
required— must  not  produce  a  violent  reaction.— B.M.J.  i./u,985. 

Parotid  Gland  Infections,  Chronic,  respond  well. — F.  M.  Hodges 
Jl.  A.M.A.  ii./25,l293.  -nuu^eo, 

Poliomyelitis  well  treated— JI.  A.M.A.,  June  7/2 4,1847,  Pr.,  Aug  ,  ’24  134 

Prostatic  Hypertrophy. — Good  results  obtained. — B.M  J  .E.  i. /25,8b. 

Pruritus  ani  and  pruritus  vulvae  relieved  by  a  few  exposures.  Benefit 
usually  after  first;  unwise  to  persist  if  no  speedy  relief. — B.M.J.  ii  hd 
See  also  L.  ii./n,510;  B.M.J.  ii./n,826.  ’ 

Psoriasis. — Psoriasis  and  other  skin  affections,  action  of  “  X  ”  rays  in. — 
A  thorough  consideration  of  suitable  dosages. — S.  Ernest  Bore,  B.M.J.  ii  ho 
1016.  See  also  B.M.J.  i./n, 985,  and  C.  E.  Be  Silva,  B.M.J.  i./i8, 9. 

Where  eruption  is  limited,  occasional  treatment  of  value.  In  some  cases  of 
seborrhoic  dermatitis,  X-rays  have  a  rapid  beneficial  effect;  moist  lesions 
dry  up ;  scaly  lesions  disappear. — J.  H.  Sequeira,  B.M.J.  ii/.24,513. 

Complete  cure  in  85%  of  cases  can  be  had  by  employment  of  Roentgen 
Rays  alone. — Jl.  Radiology  (Am.),  Oct.  ’25,  per  Jl. A.M.A.  ii/25,1670. 

Ringworm. — If  extensive,  “  X  ”  rays  best  treatment,  afterwards 
“finishing  off”  with  Croton  Oil. 

Single  dosage  method  harmless.  Severe  dermatitis  followed  by  permanent 
baldness  is  the  result  of  over  exposure. — MacLeod,  L.  i./o9,i373.  The  haii. 
is  several  months  in  growing.  In  a  large  majority  of  cases  it  is  necessary 
to  irradiate  the  whole  scalp.  This  by  10  or  12  exposures  necessitates  upwards 
of  four  hours.  By  dividing  the  scalp  into  rectangular  areas,  and  irradiating 
each  (surrounded  by  a  lead  foil  sheet)  in  succession,  the  time  is  reduced  to 
21  to  3  hours. — L.  i./og,1378. 

It  is  usual  now  to  use  the  five  area  method  without  shielding  with  lead  foil. 
The  oblique  incidence  of  the  rays  on  those  parts  where  the  areas  overlap 
results  in  an  epilation  dose  only  being  given  to  the  entire  scalp. 

Great  care  should  be  taken  not  to  exceed  dose  required  to  produce  tem¬ 
porary  epilation.  Bose  of  5H  with  rays  of  medium  penetration  (4  to  5  in. 
equivalent  spark  gap).  No  screen  and  one  dose  only.  Banger  of  producing 
permanent  partial  baldness. — B.M.J.  i./n,985. 

Further  Refs,  in  18 th  Edn.,  Vol.  II.,  p..  301. 

Unfiltered  X-Rays  from  a  hard  tube  good  in  ringworm.  Filtration  through 
Aluminium  not  advantageous. — C.  J.  McSweeney,  B.M.J.  ii. /s 6,670 . 

Rodent  Ulcer. — Continue  treatment  till  all  raised  edges,  however  small, 
disappear.  6H  should  be  given  once  in  three  or  four  weeks,  or  2H  once 
weeklv.  Medium  rays  and  no  screen. — B.M.J.  i./io,423;  i./n,985. 

An  ulcer  of  25  years’  duration  healed  by  treatment  three  times,  a  week  (10 
minutes’ treatment  every  second  day).  Small  ulcers  not  involving  bone  or 
cartilage  cured  by  three  exposures  of  a  two-hours  duration  to  a,  half-strong m 
Radium  plate.  i,262  cases  treated. — J .  H.  Sequeira,  B.M.J.  11./24,  513. 

Hodent  ulcer  treated  by  X-radiation. —  F.  Hernaman- Johnson,  L.i./26,389. 

Sclerosis,  Multiple— Of  28  cases,  22  showed  more  or  less  definite  improve¬ 
ment  up  to  clinical  cure.  Treatment  given  m  7  sittings  .  at  intervals  of  1  to 
2  da  vs  the  skull  is  irradiated  3  times,  the  neck  once,  the  chest  twice,  and  the 
sacrum  once,  and  this  series  is  given  10  times  a  year,  the  whole  course  being 
repeated  after  an  interval  of  6  to  12  months.  Hard rays  employed,  fil^red 
through  4  mm.  Aluminium,  and  dose  not  exceeding  2a  /0  HLB  mea: rnred  on 
the  skin. — K.  W.  Ipatow  and  A.  R,omanowa-Leskowa,  Congress  of  Radiol.  , 
Stockholm,  July,  ’28,  L.  ii./28,352.  ,,  .  .. 

Skin  Affections  treated  by  X-Rays  more  safely  than  by  Radium  to  the 
matter  of  overdose.  The  further  progress  of  an  incurable  rodent  mcer  can  be 
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delayed  for  years  by  X-Rays,  but  not  by  Radium.  Indurations,  itching, 
chronic  infiltrations,  lichenification,  conditions  requiring  depilation,  and  new 
growths  treated. — E.  W.  Reed,  B.M.J.  ii./22,559. 

Oriental  Sore  treated  with  X-R-ay  applications  and  Potassium  Per¬ 
manganate — the  latter  packed  round  the  sore,  after  removing  scab  and  cleans¬ 
ing  base  of  the  ulcer.  Antim.  Tart,  injections. — M.  L.  Treston,  L.  ii./2i,270. 

Of  30  patients  only  1  did  not  heal  within  30  to  120  days,  but  scar  more  con¬ 
spicuous  than  with  Salvarsan  or  Antimony. — ’29,43. 

Suppuration,  persistent — Influence  of  X-Rays  on. — E.  P.  Cumberbatch,. 
L.  i./i4,1392. 

Tuberculosis,  Pulmonary.-— A  plea  for  X-Rays  in  diagnosis  and  prognosis 
— Pres.,  Aug.,  ’23,288. 

Whooping  Cough. — Striking  effects.  A  fairly  large  dose,  preferably  a 
single  exposure  over  the  chest.—  B.M.J.E.i./24,61.  B.M.J.E.  ii. /24,7s. 

Reduced  bronchial  glands. — B.M.J.E.  ii. /24,9c.  JSTo  true  benefit:  tem¬ 
porary  results. — H.  K.  Faber  and  H.  P.  Struble,  Jl.  A.M.A.  ii./25,818. 

Erlangen  Technique. 

Malignant  Disease. — An  intensive  form  of  X-Ray  treatment, 
with  which  is  combined,  in  a  number  of  cases,  a  prolonged  exposure 
to  ionisation,  a  copper  solution  being  used.  Exposures  last  from 
6  to  8  hours.  On  the  day  following  ionisation,  there  is  5  to  9  houis’ 
X-radiation — with  opiate. — R.  Knox,  L.  i./22,1131,  see  also  ibid.  551. 

Cancer  (especially  of  uterus). — A  large  single  dose  directed  towards  the 
primary  lesion.  The  instrument  consists  of  a  twin-coil  installation  capable 
of  giving  high  voltage  in  the  secondary.  (Estimated  at  180,000  to  200,000 
volts.  An  X-Ray  tube  capable  of  continuously  passing  a  current  of  2-2  m.a. 
at  that  voltage). — R.  Knox,  B.M.J.  ii./2i,267;  ii./22,678. 

Uterine  and  Mammary  Cancer. — Good  results. —  R.  Morton,  B.M.J. 
i./2i,173. 

See  also  J.  Curtis  Webb,  B.M.J.  L/22, 92.  H.  Kingsley  Ward,  L.i./22,3G6  ; 
W.  Pilger,  L.  i.  A3, 115 ;  R.  Morton  and  H.  B.  Lee,  ibid.  111. 

By  the  projection  of  several  narrow  pencils  of  rays  as  above  and  the  Frank¬ 
furt  method  (broader  pencils  of  rays)  great  strides  have  been  made.  Treat¬ 
ment  of  uterine  haemorrhage  reduced  from  3  to  6  months  to  two  applications 
on  two  consecutive  day3,  due  to  the  fact  that  a  harder,  t.e.,a  shorter  wave, 
is  applied. — C.D.,  Dec.,  6/24,826. 

Developments  in  deep  Radiotherapy. —  X.  S.  Finzi,  B.J.R.,  Apl., ’25,67. 

Results  favourable  in  selected  cases. — L.  Cassidy,  B.M.  J.  i. /25,45s. 

Leukasmii . —  Effect  of  deep  therapy  on  the  blood. — W.  L.  Watt  and  J.  C. 
Braine,  L.  b/25,6. 

The  treatment  of  splenomedullary  leukaemia.  John  Gracie,  Pr.,1., 'Ap26,320. 

Myeloid  leukaemia  well  treated. — per  Pr.,  Apl.,  ’26,331. 

The  Erlangen  results  were  not  reproduced  by  others,  many  patients  suffered 
from  the  destruction  of  red  cells  and  in  some  cases  death  followed.  The 
original  Erlangen  treatment  proved  unsuited  to  the  majority  of  cases  in  this 
country  and  most  workers  divide  up  the  large  doses  over  several  days. — 
L.L/26,  1153. 

4  Massive’  and  ‘  Hypermassive '  radiation  in  skin  cancers. — W.  A.  Evans, 
B.J.R.,  Nov.,  ’28,396. 

Dosage. 

The  X-Ray  Unit  Committee,  meeting  during  the  Second  Internal  Con¬ 
gress  of  Radiology,  held  at  Stockholm  in  August  1928,  made  the  follow¬ 
ing  recommendations  which  were  unanimously  adopted  by  the  Congress. 

That  an  international  unit  of  X  radiation  be  adopted,  this  unit  to  be  the 
quantity  of  X  radiation  which,  when  the  secondary  electrons  are  fully  utilised 
and  the  wall  effect  of  the  chamber  is  avoided,  produces  in  1  Cc.  of  atmo¬ 
spheric  air  at  0°  C.  and  76  cm.  Hg.  pressure,  such  a  degree  of  conductivity 
that  one  electrostatic  unit  of  charge  is  measured  at  saturation  current :  that 
this  international  unit  be  called  the  “  Rontgen  ”  and  be  desig¬ 
nated  by  the  letter  R  ;  that  various  standard  methods  be  employed  to 
establish  the  unit :  that  for  all  comparative  purposes,  it  is  advisable  to  em¬ 
ploy  ionisation  chambers  which  have  been  calibrated  in  terms  of  a  standard 
chamber  for  X  radiation  of  the  various  qualities  employed :  also  advisable 
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to  make  the  wall  effect  of  these  chambers  as  small  as  possible :  that  the 
instrument  used  to  measure  X-Ray  output  be  called  a  dosage  meter  :  that  the 
constancy  ox  the  indications  of  the  dosage  meter  be  tested  by  means  of  gamma 
radiation  emitted  from  a  definite  quantity  of  Radium  element,  the  measure¬ 
ment  being  carried  out  always  under  the  same  conditions.  That  any  specifica¬ 
tion  of  dosage  is  incomplete  without  specifying  the  quality  as  well  as  the 
quantity  of  the  radiation  c  for  practical  purposes  the  quality  may  be  expressed 
by  stating  the  half-value  layer  in  a  suitable  material,  or  by  stating  the  effec¬ 
tive  wave-length,  as  determined  on  the  percentage  amount  of  radiation  trans¬ 
mitted  through  a  given  thickness  of  a  suitable  material  (Copper  or  Aluminium). 

These  recommendations  were  regarded  as  provisional,  subject  to  modifica¬ 
tion  later  in  the  light  of  further  information. 

It  will  now  be  possible  for  a  radiologist  in  one  country  to 
reproduce  accurately  an  X-Ray  dose  and  thus  be  enabled 
to  compare  his  results  with  those  of  other  radiologists  in  other  countries. 

The  International  X-Ray  Unit  Committee  has  been  authorised  to  continue 
j  its  deliberations  and  submit  a  further  report  for  consideration  at  the  next 
'  Congress  in  1931. — L.  ii./28,285. 


Sabonraud’s  Pastelle3  consist  of  Bristol  paper  coated  with  an  emulsion  of 
barium  platinocyanide  in  amyl  acetate  collodion.  The  alteration  in  colour 
i  caused  in  these  pastelles  at  half  distance,  i.e.,  7i  Cm.,  is  observed  and  forms 
|  the  basis  of  the  dosage. 

In  this  apparatus  a  pastelle  of  1  colour  only  is  used  (c/.  Holzknecht’s  infra). 
This  represents  the  same  dose  as  5  on  the  Holzknecht  scale.  The  machine 
\  is  cheap,  but  indicates  one  dose  only — viz.,  5H. — B.M.J.  i./n,986. 

The  Pastelle  is  suitable  for  measurements  if  it  is  recognised  that  the  dose 
registered  as  one  Sabouraud  dose  is  not  the  full  biological  dose  when  one 
comes  to  the  shorter  wave-length.  In  Germany  an  instrument  employed 
1  an  which  the  current  through  a  small  ionization  chamber  is  amplified  by  an 
electronic  valve,  and  measured  by  a  galvanometer. — X.  S.  Pinzi,  J.R.S., 
Oct., ’23,171. 

Hoizkneciit’s  Chromo-Radiometer.  In  this  a  ‘pastelle  changes 
color  under  the  influence  of  the  rays  from  a  canary  yellow  to  brown.  The 
graduated  scale  shows  various  tints  numbered  from  3  to  24.  The  unit  *  H' 
is  that  amount  of  raying  needed  to  change  the  color  of  the  pastelle  from  one 
i  tint  to  the  next, — this  indicates  ‘  1H.’ — B.M.J.  i./ii,986. 

There  are  further  the  radio  chronometer  of  Benoist,  the  quantimeter  (vide 
below)  of  Kienbock  and  the  method  of  Milton  Franklin  by  measuring  the 
ionisation  of  the  air  produced  by  the  radiation  from  the  “  X  ”  rays. 

The  “  Wehnelt  Radiometer”  consists  of  a  silver  strip,  the  same 
thickness  throughout,  and  an  aluminium  strip,  tapering  in  thickness,  mounted 
side  by  side.  These  are  moved  across  the  slide  in  front  of  a  fluorescent  screen 
so  that  the  lower  half  shows  the  shadow  due  to  the  Silver,  and  the  upper  half 
to  the  Aluminium.  When  the  appearance  of  both  halves  are  alike,  the  position 
is  read  off  on  a  scale,  and  this  is  accurately  proportional  to  the  penetration 

of  the  tube.  .  ,  .  „..  . 

The  Kienbock  Quantimeter  consists  ol  strips  of  Silver^  Bromide 
paper  and  i3  exposed,  developed,  and  then  compared  with  standard  scale. 
The  spot  where  the  tint  agrees  gives  the  value  of  the  tube. 

“X”  Units  given  by  this  apparatus  are  ==  \  H,  i.e.,  10X=5  Holzknecht 
Units  or  the  Sabouraud  Tint  “  B.” — B.M.J,  ii./i2,474. 

Measurement  of  Current  through  “  X  ”  ray  tube —A  ntiilli- 
ampere-meter  can  be  used  to  measure  the  current  passing  through  tne  ^ 
ray  tube,  the  production  of  rays  bearing  a  close  relationship  to  the  current  so 
measured.  Photographs  taken  with  different  currents  through  X  ray 
tubes  are  identical  when  the  times  of  exposure  are  so  adjusted  that  the  nfo  res 
obtained  by  multiplying  currents  by  time  are  equal— militant  per  e 

To  measure  the  effective  current  through  a  tube  the  currents  m  trie  wrong 
direction  are  tobe  eliminated,  e.y.,  by  aid  oi  the  Vhiaid  Valve  Tube.  1  _ 
is  arranged  in  series  with  the  “  X  ”  ray  tube.  Several  valve  tubes  m  series 
are  generally  necessary  to  rectify  the  heavy  currents  used  m  modem  raiio 
graphy  and  radiotherapy. 

A  Mechanical  Rectifier  may  be  used  instead  of  valve  tubes. 

Dose.— The  means  of  controlling  the  penetration  are  in  the  main  the  regu 
ation  of  the  vacuum  for  ‘hard,’  ‘medium,  or  soft  rays,  lor  regulating 
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the  vacuum  self-regulating  tubes  are  used.  Screens  are  used  to  absorb  the 
softer  rays — that  is,  those  whose  chief  effects  are  on  the  skin,  when  the  object 
is  to  affect  deep  structures.  They  may  be  made  of  wash-leather  and  gelatin; 
Sheets  of  Aluminium  1  mm.  in  thickness  superimposed  on  one  another,  the 
number  used  depending  on  the  effect  desired,  are  also  employed.  Copper  and 
Zinc  Filters  are  used  in  deep  therapy. 

A  srnau  dose  temporarily  stimulates  epithelial  structures,  increases  secretion 
from  the  sweat  and  sebaceous  glands  and  increases  vigor  of  hair  growth.  JL 
full  dose  may  be  followed  by  a  slight  erythema  after  a  latent  period  of  some  ten 
days.  Hair  becomes  pale  and  drops  out, — but  growth  starts  again  some 
6  to  12  weeks  afterwards.  A  large  dose  is  followed  in  about  a  week  by  ery¬ 
thema,  increasing  in  severity.  Marked  inflammatory  reaction  sets  in,  and 
vesication  takes  place,  necrosis  follows,  deep  or  superficial  according  to  quality 
of  rays  absorbed.  The  ulceration  may  last  for  years.  It  may  ultimately 
become  epitheliomatous.  Repeated  doses  produce  results  according  to  whether 
the  further  dose  is  or  is  not  administered  before  the  effects  of  the  previous  one 
have  passed  off. 

Further  Refs,  and  Abstracts  in  \%th  Edn.,  Vol.  II.,  p.  304. 

“  X  ”  Ray  Installation  and  work  for  Pharmacists. — Description  of  apparatus 
etc. — P.J.  i./i3, 4,160. 

Lectures  by  11.  S.  Wright  dealing  with  the  apparatus  used  in  the  medica 
applications  of  electricity.  1st,  Medical  application  of  low-tension  currents 
for  galvanic  currents,  faradisation,  cautery,  radiant  heat,  vibro-massage  and 
ultraviolet  radiation. — P.J.  i,/i4,132.  2nd  and  3rd,  High  tension  currents  in 
“X  ”  ray  work. — Ibid.,  p.  212,291.  4th,  Direct  application  of  high-tension 
currents. — Ibid.,  p.  402. 

Harlow  and  Evans  employ  an  ‘  end  radiation,’  as  result  of  the  radiation 
passing  through  lem.  of  Aluminium.  The  method  crystallises  itself  into 
measuring  the  percentage  reduction  of  intensity  by  this  thickness  of 
Aluminium.  This  reduction  is  unique  for  a  definite  intensity  distribution 
and  corresponds  to  a  definite  quality  of  end  radiation. — Physical  Soc.  and 
Itontg.  Soc.,  Feb.,  23,  1923. 

Martin  Berry,  in  a  paper  *  Practical  Measurements  for  Medical  Pur¬ 
poses,’  dwelt  on  adjustments  of  the  speed  of  revolution  of  the  interrupter, 
duration  of  contacts,  adjustment  of  the  self-induction,  and  one  should  be  able 
to  adjust  the  condenser  capacity.  With  the  apparatus  at  best  pitch,  it  is 
still  possible  to  increase  the  depth  dose,  e.g.,  with  absorbent  matter  possess¬ 
ing  as  nearly  as  possible  the  scattering  and  absorbing  power  of  the  human 
body — and  capable  of  being  moulded  to  the  body.  Paraffin  VJctx 
commonly  used  and  assumed  to  be  equivalent  to  the  human  body,  but  he  had 
found  thatwhile  the  percentage  transmitted  was  34*1  with  water,  it  was  46-6 
with  Paraffin. — J.R.S.,  Oct.,  ’23,169. 

Electric  Currents,  measurement  of  through  tissues  by  use  of  the  wireless 
thermionic  valve. — G.  B.  Batten,  J.R.S.,  Oct.,  ’23,170. 

Measurement  of  the  intensity  of  X-Rays  by  the  ionisation  method  andby 
change  in  tint  of  a  Barium  Platinocyanide  pastelle. — E.  A  Owen  and 
P.  K.  Bowes,  J.R.S.,  ’21,107. 

Measurement  by  a  Balance  Method.— S.  Russ  and  L.  Clark,  J.R.S.,  ’22,154. 

A  discussion  on  International  Units  and  Standards. — L.iL/25,94. 

A  Spectroscopic  Unit  for  dosage. — A.  Dauvillier,  B.M.J.  i./26,911. 

Dangerous  and  Untoward  Effects  to  Operators 
and  Patients. 

Testicles  of  rats  exposed  to  *  X  ’  rays  soon  contained  no  spermatozoa — the 
soft  rays  are  the  most  easily  absorbed  by  tissue; — they  have  to  be  filtered 
out  when  it  is  required  to  reach  deep  tissues  with  the  hard  rays. — Clunet 
B.M.J.  i./i4,107. 

“  X  ”  ray  Dermatitis. — May  result  to  hands  after  long  exposure,  relieved 
by  application  of  Salicylic  Acid,  Menthol,  Cocaine  and  Lanolin,  Xodol. 

“  X  ”  ray  Burns,  Treatment  of^  An  operation  introduced  for  the  relief 
of  bad  cases  in  which  painful  ulceration  has  occurred  and  proved  rebellious. 
Slight  cases  can  be  managed  with  fomentations,  lotions,  pastes  and  Unna’s 
Zinc  Gelatin. — A.  Eddowes,  B.M.J.  ii./io,862 
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Superficial  X  ray  dermatitis  can  be  cured  by  Radium.  Sir  James 
Mackenzie  Davidson  said  that  in  most  cases  of  “  X  ”  ray  burns  of  the  hands 
the  burns  ended  sharply  at  a  line  corresponding  to  the  coat  cuff.  The 
cloth  of  the  sleeve  is  quite  transparent  to  “  X  ”  rays.  This  therefore  would 
point  to  the  “.X  ”  ray  burns  being  due  to  a  Secondary  Radiation. 

Treatment  in  Graves’  disease  showed  that  if  pressed  too  fast  dermatitis 
may  be  produced.  A  filter  of  4  to  6  layers  of  note  paper  used  with  success. 
Morton  employed  pads  of  lint  soaked  in  Sodium  Tungstate  Solution  and 
dried. 

Influence  of  “  X  ”  Rays  on  the  thymus  gland.  Experiments  on  rabbits 
showed  degeneration  of  lymphocytes  within  three  hours  of  exposure,  and 
within  12  to  48  hours  disappearance  from  the  gland. — B.M.J.  i./n,1318 

Effects  of  “  X  ”  rays  on  thyroids  in  rabbits. — B.M.J.  i./i2,28. 

See  also  Secondary  Radiation,  p.  295. 


Acute  constitutional  symptoms  caused  by  44  X  **  Rays  and  Radium 
Irradiation. — These  are  due  to  flooding  of  the  circulation  with  proteins 

liberated  by  cell  destruction.  This  can  be  due  to  damage  of  the  mucuous 
membrane  of  the  small  intestine.  Cell  destruction  in  otner  parts,  e.g. ,  growths 
in  the  neck  and  mammary  region  may  be  followed  by  acute  constitutional 
symptoms.  Elimination  of  toxic  proteins  may  be  assisted  by  diuresis  ; 
give  plenty  of  fluids  per  os. — Sir  Humphry  Rolleston,  B.M.J.  L/23,1. 
Radiation  Sickness. 

The  bugbear  of  the  Radiologist,  which  may  be  sufficient  to  turn  the  scale 
against  the  patient.  With  low  voltage,  only  treatment  over  considerable 
area  seems  to  cause  sickness,  but  with  high  voltage  the  sequel  may  follow 
treatment  of  only  a  small  area,  and  the  vomiting  might  become  uncontrol¬ 
lable. — G.  Scott,  L.  i./25,661. 

Aplastic  aiicemia  following  X-Ray  treatment. — J.  M.  Ross,  L.  i./25,867. 

Cancer  of  the  Uterus. 

A  warning  regarding  the  stimulant  effect  of  inadequate  radiation. — L.  ii ./ 25, 
139. 

Acute  X-Ray  burns. — Burns  are  caused  either  through  ignorance,  careless 
technique  or  insufficient  protection.  Every  doctor  using  X-Rays  should 
have  a  diploma  for  such  and  every  operator  should  have  passed  an  adequate 
examination.  The  mse  of  sucha  powerful  and  dangerous  force  he 

licensed.— G.  T.  Loughborough,  B.J.R.,  July,  ’25,136..  A  case  of  severe 
inflammation  of  the  scalp  following  X-Ray  treatment  for  ringworm-— thought 
to  be  due  to  secondary  irradiation  from  Picric  Acid  previously  used  for  treat¬ 
ment.— G.  B.  Batten,  ibid.  138.  A  3  to  5%  Cycloform  ointment  most 
efficient  for  relieving  the  pain  of  burns.  After  the  acute  stage  treat  the  indo¬ 
lent  ulcer  with  3  to  4%  Scarlet  Red  Ointment.  Screening  wit  a  a  trans¬ 
former  more  dangerous  than  with  a  coil.  Important  to  have  the  distance 
of  the  patient  from  the  source  of  illumination  a  minimum or  1  D-  ms.  - 
more  in  abdominal  cases.  Cases  should  not  he  f 

with  iodine  which  eyh/es  definite  secondary  radiation. 
Dr.  Batten’s  case  more  likely  to  be  due  to  previous  treatment  with  Mere  y 
Ointmentthan  with  Picric  Acid. — N.  S.3?inzi,i£>wZ.139.  ■Rmdowi 

Prevention  and  treatment  of  untoward  reactions  following  deep  Rontgen 
ray  Therapy.— H.  P.  Doub  and  Co-workers,  Jl.  A.M.A.,n./25,iza^ 

Perforation  of  gastric  ulcer  during  X-Ray  examination, 
operation. — F.  W.  Lang,  L.  ii. /2 6,10G1 . 


Recovery  after 


Protection  Committee ,  Revised  Report  (Dec.  23). 
(Address  c/o  Royal  Society  of  Medicine,  Wimpole  Street,  London,  W .  0 
Amongst  other  measures,  the  following  are  insisted  ^  aJ,0^ec„ 

The  bulb  to  be  as  completely  as  possible  surrounded  with  pe 

Ve.  For  diagnostic  purposes,  broadly  speaking,  the  bulb 
1  closed  as  completely  as  possible  with  a  matmal  equiva  e  ^  ^  )efl3 

mm.  of  lead.  The  material  of  the  diaphragm  should  be  fl  eciuivalent 

tan  3  mm.  of  Scad.  The  screen  should  be  ^  with  lead-glass  ^vaie  ^ 

>  not  less  than  2  mm.  of  lead.  A  protective  screen  9,  diation  in  the 
tan  2  mm.  of  lead  should  afford  protection  from  ^  ,  than  2  rum.  of 

,se  of  a  couch.  Lead  rubber  gloves  equivalent  to  -  ^  Goggles  and 

id  to  afford  protection  for  both  back  and  ^ront  of  ha  ^  t  operator 
—  may  be  advantageously  worn.  In  overneau  u  i 
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should  stand  behind  a  protective  screen  equivalent  to  not  less  than  2  mm. 
of  lead.  Screen  should  be  not  less  than  3  ft.  6  in.  wide  and  7  ft.  high,  and 
should  extend  to  within  one  inch  of  the  ground.  Window,  if  provided,  need 
rarely  exceed  9x6  in.,  and  its  lead  equivalent  should  be  not  less  than  2  mm. 
For  Superficial  (low  voltage)  therapy.  Small  cubicles  not  advised  for 
installing  new  X-ray  departments.  Walls,  where  cubicles  exist,  should 
extend  from  floor  to  ceiling.  For  High  Voltage  therapy.  Small  cubicles 
not  recommended.  Regulations  as  to  walls  and  protective  from  bulb,  as 
before.  Great  stress  is  laid  on  ventilation. —  J.R.S.,  Jan.  24,  27  et  seq. 

Handling  of  Radium  Emanation  Tubes  (Protection  Committee  Re¬ 
port,  Dec.  ’23.)  Use  forceps,  preferably  wooden,  and  carry  from  place  to 
place  in  long-handled  boxes,  lined  on  all  sides  with  1  cm.  of  lead  (and  in 
storage,  8  cm.  or  equivalent).  Handling  of  Emanation  should  be  carried 
out  during  its  relatively  inactive  state. 

The  Rational  Phys.  Laboratory  (Teddington)  is  prepared  to  inspect 
and  report  on  installations.  The  various  instruments  deal  ing  with  measure¬ 
ment  of  current  (ammeters  and  mi lli ammeters)  and  voltage  should  be  stan¬ 
dardised  by  the  N.P.L.  The  Committee  recommend  that  the  plant  should  be 
provided  with  means  for  measuringsecondary  voltage  easily,  e.g. ,  by  kilovolt- 
meter,  sphere-gap  voltmeter,  or  the  like.—  J.R.S.,  Jan.,  ’24,27,  et  seq. 

Protective  materials, — About  20  mm.  (£  inch)  of  steel  plate  found  to 
give  protection  equal  to  3  mm.  of  lead.  A  Barium  Sulphate  mixture  re- 
quired  60  mm.  to  equal  3  mm.  of  lead.  P.  J.  Neate’s  formula,  one-third 
coarse  Barium  Sulphate,  one-third  fine,  one-third  cement,  gave  somewhat 
better  results.  The  open  lead-glass  bowl  affords  no  protection  in  many 
directions.  Sheet-glass  of  lead  value,  0T2  per  mm.  well  spoken  of — obtain¬ 
able  as  thick  as  18  mm. — G.  W.  C.  Kaye  and  E.  A.  Owen,  J.R.S.,  Oct.,  ’23,169. 

An  exhaustive  study  of  Protective  Materials  at  the  Nat.  Phys.  Lab.  for 
the  Protection  Committee.  Numerically,  1  mm.  of  the  following  is  equiva¬ 
lent  to  the  stated  thickness  of  sheet-lead  in  mm. 

Lead  Glass  ..  OT2toO-2  Woods  ..  ..  0-001  or  less 

,,  Rubber  0-25  to  0-45  Baryta  Plaster  ..  0-05  to  0-13 

Bricks  and  Concrete  about  0-01  Steel  ..  ..  0-15 

These  are  relative  to  Tungsten  X-rays  generated  by  100,000  volts. — 
G.  W.  C.  Kaye,  Phys.  Soc.  and  Rontg.  Soc.  Joint  Publicn.,  Feb.  23,  1923. 

Nitrous  Acid  is  certainly  not  present  in  the  air  of  the  X-ray  room  in  suffi¬ 
cient  amount  to  produce  ill  effect  upon  the  patient  or  operator.  However, 
in  unfavourable  conditions  Ozone  may  be  produced  in  amounts  as  much 
as  seven  times  as  large  as  Konrich’s  figure  for  the  minimum  quantity  (0-5 
mgm.  per  Cc.  of  air),  which  produces  exhaustion,  blood  changes,  etc. 

Rontgen  gas  ”  poisoning  resembles  Ozone  poisoning. — J.R.S.,  ’21, 155. 


Industrial  uses  o£  X-Rays. 

“  X  ”  rays  were  used  for  revealing  defects  in  aeroplane  timber — wood  is 
very  transparent  to  the  rays. — G.  W.  C.  Kaye  &  R.  Knox,  C.D.  ’19, 537. 
See  also  B.  J.R.,  Apl.,  ’26,67. 

Examination  of  materials  (steels,  ferrous  alloys,  aircraft  tubes) — 
a  general  discussion  held  by  the  Faraday  Society  and  the  Rontgen  Society, 
April,  1919.  The  publication  contains  in  addition  good  papers  on  modern 
views  as  to  “  What  are  X-Rays  ?  How  formed  and  howr  produced  ?  ”, 
“  Effects,”  and  a  table  showing  the  sequence  of  events  in  the  passage  of  a 
high  voltage  current  through  highly  rarefied  gases. 

Metal  Radiography  as  worked  at  the  Research  Dept,  at  Woolwich. 
Among  other  applications,  is  the  estimation  of  the  amount  of  a  heavy  element 
alloyed  or  mixed  with  lighter,  e.g.,  the  quantity  of  lead  present  in  different 
specimens  of  brass.  An  ionization  method,  or  a  simple  electroscope,  may 
be  used. — W.  J.  Wiltshire,  Jl.  Ra.,  per  J.R.S.,  Oct.,  '23,155. 

X-Ray  examination  of  coal,  with  description  of  a  unit  for  making  examina¬ 
tions. — C.  Norman  Kemp,  J.R.S.,  Oct.,  24,174. 
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Treatment  of  Injur  ies  caused  by  Electr  ic  Cur  rents. 

In  case  of  shock-death  is  only  an  apparent  death  at  first— it  may 
be  possible  to  resuscitate  by  artificial  respiration  if  used  at  once.  If 
patient  is  in  contact  with  the  wire  pull  him  away  by  catching  hold 
of  his  clothing  or  by  using  a  good  thick  layer  of  cloth',  e.g.,  one’s  coat 
(dry),  or  by  using  a  newspaper.  Do  not  touch  him  unprotected- 
use  rubber  gloves  if  available.  In  any  circumstances  the  breaking 
of  the  curreni/  means  a  fresh  shock  to  the  individual  concerned.  If 
in  contact  with  a  live  wire  this  is  to  be  cut,  if  possible,  with  long 
iron  scissors  in  wooden  handles. 

For  Treatment  of  Burns  Boric  Acid  Compresses  or  Charcoal 
Poultices  if  there  is  much  destruction  of  tissues.  A  common  result 
of  a  severe  electric  shock  is  rupture  of  fine  vessels  in  the  brain. 
Hence,  in  first  aid  the  head  should  be  raised,  not 
lowered. 

A  dry  skin  offers  greater  resistance  to  the  entrance  of  electrical  current  than 
a  moist  one. 

100  volts  is  thought  to  be  dangerous — 50  may  be  considered  unsafe.  The 
danger  depends  also  on  amperage— 1/10  ampere  would  produce  death,  but 
medically  persons  have  ‘  endured  ’  one  ampere  without  fatal  results.  The 
difference  in  sensibility  to  electrical  current  on  the  part  of  animals  is  very 
great.  100  volts  will  kill  a  horse  or  dog,  whilst  author  had  been  unable  to 
kill  a  frog  by  electrical  current 

A  current  of  only  65  volts  killed  a  man  through  touching  an  electric  lamp; 
on  the  other  hand  there  are  instances  of  even  '20,000  volts  not  killing. 

Electricity,  like  poisons,  affects  in  different  degree  various  animals  and 
persons — tortoises  in  addition  to  frogs  are  almost  immune,  while  mice  and 
horses  are  most  susceptible. — Prof.Jellinok,  B.M.J.  ii./i2,1471. 

45  deaths  by  shocks  of  less  than  250  volts  during  10  years,  only  three 
deaths  from  continuous  current  during  period. — Scott  Bam,  B.M.J  ii./ x 2. 14  7 1. 


Deaths  by  Electric  Currents,  Description  of. 

There  is  not  the  smallest  danger  of  sudden  death  if  the  current  enters  one 
foot  or  leg  and  leaves  by  the  other,  but  there  is  danger  if  only  65  volts  travels 
through  the  thorax  and  so  has  chance  to  -pass  through  the  substance  oj  the  heart. 
Account  of  experiments  of  electrocution  of  animals.  The  frog  survives  currents 
of  all  voltages — 1,000  volts  and  more — and  shocks  from  induction  coils  and 
charged  Leyden  jars.  The  dog,  on  the  other  hand,  can  be  killed  with  certainty 
by  an  alternating  current  of  perhaps  15  volts  or  60  m.a.  applied  so  as  to  pass 
largely  through  the  heart  muscles  for  2  seconds  only. 

The  question  of  danger  to  man  of  electric  currents  is  discussed  under  six 
!  headings  (a)  Voltage. — Death  has  occurred  from  shock  at  voltages  as  low  as  65 
with  alternating  currents.  In  one  case  a  direct  current  at  95  volts  caused 
death,  (b)  Amperage. — 70  to  90  m.a.  of  an  ordinary  alternating  current  would 
be  enough  if  the  current  went  through  the  chest  and  heart,  (c).— Duration 
of  the  contact.  ( d ). — Industrial  alternating  currents  are,  other  things  being 
equal,  more  dangerous  than  continuous  currents  (2  or  3  times  as  powerful. 
Board  of  Trade  agrees  as  to  this).  (Alternating  current  that  reverses  the 
direction  of  its  flow  100  times  a  second  is  described  as  an  alternating  current 
of  50  periods  or  cycles  a  second,  or  as  having  a  frequency  or  periodicity  of  50 
cycles).  The  frequency  is  of  great  importance  in  considering  its  dar.gerous- 
ness  to  life.  ( e ). — Position  of  electrodes .  The  heart  is  the  danger  point. 
(/). —  Resistance  at  the  Electrodes. 

All  cases  of  electric  shock  should  be  treated  by  artificial  respiration 
immediately  after  the  accident. — S.  Jellinck,  Arch.  Radiol.,  27,317. 

The  best  explanation  of  deaths  from  electric  shock  is  that  they  are  due  to 
a  sensory  stimulation  causing  paralysis  of  the  respiratory  centre,  justifying 
artificial  respiration.  Many  cases  may  be  only  apparent  death,  real  death 
supervening  from  lack  of  means  of  carrying  on  the  essential  functions  or  tne 
body. — Bernard  Spilsbury,  Arch.  Radiol. ,  27,316. 
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‘  Wireless  ’  Head  Phone.  Death  by  Electrocution. — A  bare  wire  in  the  flex 
of  a  standard  lamp  caused  short  circuit.  Another  bare  wire  in  the  telephone 
circuit  caused  a  short  circuit  in  this  through  the  metal  body  and  wireless  head¬ 
phone  bands.  Owing  to  the  coincidence  of  these  two  defects  in  two  separate 
circuits  the  lady  received  the  full  lighting  current  through  her  body,  enter¬ 
ing  by  the  head-lamp  and  leaving  by  the  earth  of  the  crystal  receiving  set. 
The  current  was  alternating  240  volts. — E.  E.  Jenkins  and  W.  L.  Cowardin, 
B.M.J.,  ii./27,68. 

Treatment  of  Persons  Struck  by  Lightning. 

Fresh  air,  loosen  clothes,  artificial  respiration.  If  it  were  immediately — 
within  a  few  minutes— available  to  give  strong  electric  shocks  to  the  pree- 
cordia,it  would  be  worth  trying  in  desperate  cases.  No  stimulants  s((inlo 
give  success. 

A  most  extensive  literature  on  these  matters. — A.  J.  Jex  Blake,  B.M.J. 
i-/ 13,423,492,548,601. 

Static  Electricity,  Uses  oi. 

In  relief  of  pain  in  neuritis,  lumbago,  and  other  myalgias,  and  in  synovitis 
It  is  effective  from  its  first  application. 

Lupus  treated  in  a  few  months  by  this,  which  by  Finsen  method  certainly 
would  require  two  years. — P.R.S.M.  Electro-Therap.  Sec.,  Feb.  io,73,84. 

F’or  ordinary  purposes  a  machine  with  8  or  10  revolving  plates  is  used.  The 
Static  Induced  Current  was  praised  in  America  for  sciatica .  In  Morton’s  method 
of  Static  Induction  Leyden  Jars  are  connected  to  the  two  poles  and  their  outer 
coatings  are  attached  to  connecting  cords— ordinary  pad  electrodes  which  are 
applied  to  skin  and  muscles.  The  Static  “  breeze  ”  or  indirect  spark  applica¬ 
tion  is  also  used  for  muscular  pains. — B.M.J.  ii./n,579. 

Lumbago  well  treated  by  combined  radiant  heat  and  static  wave  current. 
—A.  P.  Luff,  B.M.J.  ii./i3,858,859 

Static  bath,  static  wave  current,  static  induced  current,  brush  discharge, 
static  spark,  high-potential  glass  vacuum  tube  current  employed  safely  in 
a  variety  of  affections.  F.  H.  Humphris,  B.M.J.  ii./22,555. 

High  Frequency  Current 

This  consists  of  a  condenser  discharge  through  a  coil  of  high  self-induction 
the  resulting  discharge  being  of  very  high  rate  of  oscillation  and  of  high  voltage. 

D'Arsonval  first  described  the  method  of  applying  electric  currents  of  high 

frequency. 

The  principle  of  the  apparatus  required  is  simple,  i.e.,  to  charge  Leyden 
Jars  whose  outer  coatings  are  connected  by  a  helix  of  wire  or  solenoid.  The 
inner  coatings  of  the  jars  terminate  in  knobs  whose  distance  apart  can  be 
adjusted  to  suit  the  sparking  distance  of  the  charging  electromotive  force. 
The  jars  when  charged  to  a  sufficiently  high  potential  (from  a  Wimshurst 
machine  or  from  an  induction  coil  of  large  size  or  through  a  high  potential 
transformer  from  the  alternate  current  supply  mains)  discharge  in  an  oscil¬ 
latory  manner  across  the  air  gap  and  through  the  solenoid  connecting  the 
outer  coatings  and  the  latter  becomes  the  seat  of  electro-magnetic  induc¬ 
tion  effects,  comparable  to  those  of  the  primary  circuit  of  an  induction  coil, 
so  that  a  derived  circuit  formed  by  wires  leading  from  the  two  ends  of  the 
helix  yield  a  current,  as  do  the  wires  of  the  primary  current  of  a  coil — the 
apparatus  is  in  short  a  modified  induction  coil. — Lewis  Jones. 

There  are  four  methods  of  administration  of  high-frequency  currents : — 

(1) .  Auto-condensations,  in  which  the  patient  is  connected  directly  to  one 
pole  of  the  high-frequency  transformer  and  lies  on  a  couch,  the  other  pole 
being  a  plate  under  the  cushion  which  acts  as  an  insulator  across  which  the 
current  jumps  at  each  impulse. 

(2) .  Auto-conduction,  in  which  the  patient  sits  inside  a  cage  composed  of 
a  solenoid  of  thick  copper  wire  from  which  the  current  is  discharged  through 
the  patient  on  all  sides. 

(3) .  Effieuve,  which  is  the  application  of  high-frequency  currents  locally  in 
the  form  of  a  brush  discharge,  i.e.,  a  shower  of  minute  sparks. 

(4) .  Direct  application  which,  as  its  name  applies,  is  the  direct  application 
of  electrodes  to  the  body.  These  electrodes  are  usually  made  of  glass  and 
shaped  to  fit  various  parts  of  the  body,  including  the  cavities. 
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Us&s.  .Chess  waves  modify  the  sensibility  amounting  almost  to  an 
ansethesia .  Pruritus,  psoriasis,  eczema,  alopecia,  zona,  acne,  impetigo 
neuralgia,  ataxy  neurasthenia,  warty  growths,  trachoma,  lupus  vulgaris 
rheumatic  pams  and  lupus  erythematosus  have  been  treated  with  good  results! 

f  T|}ep  1SWnr!-1UC  \rat1011  amonF>  ma.ny  neurologists  to  look  somewhat  askance 
au  H.JB.  work.  Many  neurasthenics — including  in  that  term  able-bodied 
persons  merely  nervously  overtired— frequently  find  H.F.  applications  of 
may> lf  nothing  else,  be  regarded  as  a  useful  tonic.— B.M.J.  ii./io, 

Effects  of  Electrical  Currents  on  blood  pressure.- — Cases  of  hypertonus  in 
which  trie  motor  spasm  was  relieved  by  high  frequency — in  neurotic  subjects, 
chronic  Bright  s  disease,  lumbago,  sciatica,  gouty  eczema,  acute  urticarial 
kraurosis  vulvse,  climacteric  flooding. — B.M.J.  ii./io, 105. 

High  frequency  in  various  diseases —Luke,  Pr.  June,  19x4,845. 

Changes  in  body  temperature  and  tissue  metabolism  are  produced.  Haemor¬ 
rhoids,  anal  fissures,  skin  affections,  asthma  and  incontinence  of  urine  may  be 
treated. — W.  F.  Somerville,  B.M.J. ,  iL/22, 557. 

The  treatment  of  cataract  by  mild  high  frequency  currents  and  Violet 
Rays  seemed  promising.— C.  E.  Shelley,  Arch.  Radiol.,  1922,27,177. 


Diathermic  treatment. 

For  passing  heat  into  the  body  and  for  coagulating  purposes.  A  tension 
of  200  to  800  volts  and  an  amperage  up  to  2?  amps,  are  used. 

In  D ’Arson valisation  high  tension,  100,000  to  150,000  volts,  is  necessary 
for  production  of  effleuves.  fulguration,  etc.,  but  at  the  moment  when  the 
human  body  is  introduced  in  the  circuit  the  resistance  is  so  much  increased 
that  the  tension  falls  to  2,000  volts  or  less  and  a  great  part  of  the  energy  is, 
transformed  into  heat. 


Nagelschmidt’s  Apparatus  consists  of  oscillating  circuit,  condenser, 
spark  gap  and  self-induction  coil  giving  about  1,500  sparks  per  second.  Dia¬ 
thermic  effects  extend  evenly  to  a  considerable  depth.  The  conductivity  for 
various  tissues  is  almost  the  same — hence  currents  can  be  exactly  localised. 

Clinically  the  method  is  applicable  in  two  ways,  (1)  by  elevating  the  tem¬ 
perature  of  the  tissue  to  coagulate  and  hence  destroy,  e.g.,  malignant  tumours, 
(2)  to  raise  temperature  only  slightly— to  stimulate  vitality.  In  the  first 
eas8  diathermy  is  rarely  practised  to  a  greater  depth  than  1  or  2  Cm.,  and 
this  is  supplemented  by  scraping.  Among  the  several  advantages  claimed 
for  the  treatment  we  notice  the  following In  operating  on  a  cancer,  lupus, 
etc.,  it  is  never  certain  how  often  the  knife  cuts  through  layers  of  prolifera¬ 
tions  of  cancerous  cells  or  lymph  vessels  filled  with  tubercle.  There  is  always 
danger  of  transporting  bacilli  or  cancerous  cells  into  the  newly-opened  lymph 
channels.  Seals  the  lymph-channels  and  blood  vessels,  and  permits  extensive 
operations  without  bleeding.  2£  amps,  usually  sufficient. 

Dermatology. — Figuration  is  useful  and  rapid. — W.  Knowsley  Sibley, 
Pr.,  Oct.,  *21,246. 


Malignant  Disease. — Malignant  new  growths,  innocent  new  growths, 
infective  granulomata,  and  scar  tissue  treated.  Work  at  Bart’s. — ID.  P- 
Cumberbatch,  B.M.J.  ii./s r,275. 

The  cautery  on  a  large  scale  can  be  applied  to  parts  almost  inaccessible. — 
Clayton  Green,  B.M.J.  L/22,952. 

Malignant  disease  of  the  tongue,  naso-pharnyx  and  cervix  uteri,  naevi, 
papillomata  of  bladder,  fungating  malignant  growths  of  cutaneous  and  muc1, 
cutaneous  areas,  treated. — C.  W.  S.  Saberton,  B.M.J.  ii./2i,276.  t^ee  also 
F.  Howard  Humphris,  ibid.  279. 

Malignant  disease  of  mouth,  pharnyx  and  nose. — -1ST.  Patterson,  B.M.J. 
ii. /23,5s.  See  also  Sir  W.  Milligan,  B.M.J., L/26, 367. 

Genito-urinary  work. — Papilloma  of  the  bladder.  Vesical  and  ureteral 
calculi  and  in  gonococcal  infections. — K.  M.  Walker,  Pr.,  Mar.,  22/192.  See 
also  W.  Hill,  L.i./i4, 1501;  iL/14, 335.  c/ 

Diathermy  Treatment. — W.  J.  Turrell,  B.M.J.  L/23,143. 

Gonococcal  infection  treated.  Gonococci  are  destroyed  by  heat  which 
is  not  high  enough  to  damage  the  tissues.  Permits  of  raising  cne  temperatur , 
of  the  tissues  en  masse.  In  gonococcal  arthritis  pain  abolished  in  a  s 
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time.  Also  in  gonococcal  orchitis  and  epididymitis.— -E.  P.  Cumberbatch  and 
C.  A.  Robinson,  B.M.J.  ii./23,54;  ii./25,638.  See  also  B.M.J.E.  i./26,65. 

Diathermy  an  effective  remedy  for  gonorrhoeal  infections  in  the  testis  and 
urethra  of  males  and  in  the  urethra  and  cervix  of  females. — B.J.M.L/25,161. 

Dysmenorrhcea  relieved. — E.  P.  Cumberbatch,  L.  ii./23,564. 

For  high  blood  pressure,  stated  to  give  better  results  than  drugs. 
Encouraging  results  in  angina  pectoris. — E.  M.  Brockbank,  L.  ii./23,883. 

Intranasal  lupus  treated ;  good  results. — W.  J.  Harrison, B.M.J.i. /24,42s. 

Pneumonia  and  broncho-pneumonia.  Striking  results  from  diathermy 
in  conjunction  with  Ultra-Violet  light. — C.  B.  Heald,  L.  i. I25, 1162. 

Prostatic  obstruction. — Should  be  reserved  for  the  large  and  small 
fibrous  prostates  and  the  atrophied  prostate,  where  it  leads  to  better  functional 
result  and  lower  mortality  than  after  prostatectomy. — T.  E.  Hammond, 
B.M.J.  i./26,95. 

Grave  epistaxis. — Electrocoagulation  (with  the  diathermy  apparatus) 
recommended. — Per  Jl.  A.M.A.  ii./25,396. 

Non-infective  arthritis  in  women  well  treated. — E.  P.  Cumberbatch 
and  C.  A.  Robinson,  B.M.J.,  i. I26, 612. 

Ulcerative  Rontgen  or  Radium  dermatitis  successfully  treated  by  dia¬ 
thermy.  Treatment  with  Ultra-Violet  rays  is  absolutely  contraindicated 
and  even  dangerous. — Per  Jl.  A.M.A.  i./2  9,185. 

Alternating  Magnetic  Fields  apparently  stimulate  the  nerves  of 
sight  and  possibly  of  hearing. — Prof.  Silvanus  P.  Thomson’s  Experiments  at 
the  City  and  Guilds  Tech.  College.  The  colours  and  lights  were  originally 
seen  at  night  over  some  of  the  magnetic  machinery  by  the  workmen  at  the 
Nitrate  Works  at  Notodden,  in  Norway. — J.R.S.,  July,  1912. 

Radiant  Heat. 

Consists  in  employing  the  heat  and  light  produced  by  a  number  of  ordinary 
incandescent  electric  lamps  within  a  reflecting  case. 

Dry  hot  air  produces  a  local  hypersemia  and  so  relieves  painful  joints,  chronic 
rheumatism  and  arthritis.  Steam  used  in  addition  sometimes. 

Finsen  Lamp. 

The  concentrated  light  produced  by  thi3  lamp  is  violet  and  ultra-violet.  It 
is  produced  by  an  arc  iainp  in  which  the  heat  rays  are  cut  off.  Einsen’s  original 
lamp  has  been  improved,  and  is  now  known  as  the  “  Finsen-Reyn  ”  lamp. 

Injections  of  fluorescent  substances,  e.y.,  JEsculln  5  minims  of  a  5%  solu¬ 
tion  immediately  beneath  the  skin  to  be  treated  ( v .,  Vol.  I.,  p.  835),  and  are 
sometimes  used  as  adjuvants. 

Chronic  Eczema. — 100  cases  in  the  Finsen  Institute  at  Copenhagen  well 
treated  by  the  application  of  concentrated  light  from  a  Carbon  Arc  lamp. 
Single  exposure  for  each  spot  70 — 140  minutes  of  a  Carbon  Arc  light  of  50 
amperes  and  55  volts.  As  it  is  laborious  and  expensive,  its  use  should  be 
limited  to  resistant  cases. — Svend  Lomholt,  per  Jl.  Trop.  Med.,  June  1/23,202. 

Ln  Lupus  and  other  forms  of  tuberculosis. — A.  Reyn,  B.M.J.  ii./23,499. 

90%  of  cures  obtained  in  lupus  vulgaris  and  other  forms  of  skin  tuber, 
culosis  with  combined  treatment  locally  and  the  light  bath. — L.  iL/23,511. 

Tuberculous  laryngitis  at  Copenhagen,  50%  of  cases  arrested. — L.iL/23, 
512 ;  O.  Strandberg.  L.  ii./23,1237. 

Carbon  arc-light  in  lupus.  70  %  of  cures  In  the  dry  type  at  London  Hospital 
by  Finsen’s  method. — J.  H.  Sequeira,  per  Jl.  Trop.  Med.,  Sept.  15/23,292. 
Of  little  use  in  lupus  erythematosus. — B.M.J.  ii./24,514. 

Bactericidal  power  of  blood  diminished  after  excessive  exposure  to. — Sir 
Almroth  Wright,  C.D.,  Mar.  17/24,698. 

By  increasing  the  present  water-filter  of  30  Cc.  in  the  Finsen  Carbon  Arc 
lamp  to  91  Cc.,  all  the  infra-red  and  a  good  deal  of  the  outer-red  rays  are 
absorbed,  thus  diminishing  the  heat  of  the  light  column  by  more  than  33%, 
eliminating  pain  and  permitting  increase  of  intensity  of  irradiation.  Thera¬ 
peutic  effect  not  diminished. — Svend  Lomholt,  L.  i./?7,15. 

No  artificial  source  of  radiation  yet  found  which  has  a  spectral  energy  d!s- 
tribution  exactly  like  that  of  sunlight :  that  of  the  Carbon  Arc  is  the  closest 
approach,  but  even  that  contains  Ultra-Violet  light  of  very  short  wave-lengths 
and  infra-red  radiation  of  long  wave-lengths  not  found  in  sunlight :  it  also 
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emRs  an  intense  violet  raidation  in  excess  of  that  in  sunlight.- 

v,fe®ed  bave  mu°h  greater  power  to  penetrate  tissues  than  Ultra - 
10  et  Rays,  ihey  cause  marked  vasodilation,  a  progressive  increase  in  the 
+of  rec\  corpuscles  marked  diminution  of  leucocytes,  and tnlvefJin 
of  plasma,  and  m  addition  exercise  a  remarkable  analgesic  effect 
They  give  rise  to  intense  hypereemia  with  redness  of  skin  in  zone  irradiated 
usually  persisting  tor  2  to  3  hours.— B.M.J.E.  L/26,26.  aaiaten, 

‘  Grenz  ’  or  ‘  . Infra-Rontgen  ’  rays,  a  new  form  of  actinotherapy.  The 
rays  are  situated  between  the  Ultra-Violet  and  Rontgen  rays  and  have  a  wave¬ 
length  of  1-  2  to  2  Angstrom  Units.  One  unit  of  ‘  Grenz  ’  rays  produces  a  mild 
erythema  from  12  to  24  hours  after  exposure  :  redness  disappears  in  10  days 
and  dose  can  be  repeated  every  2  weeks  for  several  doses.  Most  diseases 
rrel®e  of  2  units.  Special  low  tension  apparatus  ranging  between 

'V000  and  9,000  volts  necessary.  Of  value  in  skin  diseases.— Per  Pres.,  Oct., 


’2  8,321 


Ultra-Violet  Rays.  (Uvioi  Light.) 


The  first  form  of  ultra-violet  Light  was  the  Finsen  Lamp.  The 
Carbon  Bisulphide  Lamp  and  the  Mercury  Vapour  Lamp  also  pro¬ 
duce  ultra-violet  light ;  the  latter  has  been  developed  by  P.  Cooper 
Hewitt.  Schattner  and  Kusch  enclosed  the  mercury  in  tubes  of 
fused  rock  crystal — thereby  obtaining  a  very  strong  source  of  the 
i  light.  For  lighting,  these  quartz  tubes  must  be  enclosed  in  glass 
•  which  completely  absorbs  the  ‘  uvioi  ’  Bays. 

A  resistance  coil  enables  voltage  to  be  adapted  to  the  require¬ 
ments  of  the  lamp.  The  eyes  and  skin  must  be  protected  in  using 
1  by  an  ordinary  sheet  of  glass. 

Tungsten  Arc  Light — The  amount  of  ultra-violet  radiation 
obtained  from  any  metallic  electrode  appears  to  be  directly  pro¬ 
portionate  to  the  melting  point  of  the  metal.  Tungsten  has  the 
highest  melting  point  of  any  metal  obtainable.  Tungsten  arc  elec- 
:  trodes  appear  therefore  to  betbemost  efficient  source.  Badiations 
have  destructive  action  on  micro-organisms  and  cause  active  hv- 
j  peraemia  in  superficial  tissues.  Protection  of  the  eyes  essential. 
Indolent  and  sloughing  wounds  much  benefited,  also  pustular 
eczemas,  lupus  erythematosus  temporarily  improved. — W.  J. 

[  Turrell,  L.  ii./i6,790. 

(Tungsten  Syn.  (German)  Wolfram,  W  =  184.  With  Uranium 
and  Molybdenum  forms  the  Molybdenum  group  of  metals. 

The  metal  is  employed  in  Coolidge’stube,  q.v.  It  is  in  many  re- 
pects  more  durable  than  platinum  and  considerably  cheaper.) 

The  so-called’4  Simpson”  Lifiht  introduced  a  few  years  ago  was  a  light 
of  this  description  in  which  the  electrodes  contain  Tungsten.  It  is  composed 
of  the  rays  of  the  luminous  spectrum,  together  with  a  large  proportion  o*  the 
ultra-violet.  The  therapeutic  action  is  due  to  its  richness  in  ultra- vio.et 
rays.  The  exposures  given  are  short — 2  to  5  minutes..  Rodent  ulcers  lupus, 
syphilis,  eczema  and  tuberculous  glands  treated  with  it  at  St.  Bartholomew  s 
Hospital. 

“  Titanium  Ray.”— Experiments  show  that  the  penetration  of  this  radia¬ 
tion  can  be  no  different  from  that  of  other  sources  with  a  similar  spectre 
distribution.- — B.  D.  H.  Watters,  L.  ii./28,279. 


Effect  art  Metabolism. — Exposure  of  the  skm  of  animals  to  ultra¬ 
violet  radiation  gives  increased  bactericidal  power  cf  the  bleed  and  sen  m,  a 
also  do  heat  rays  and  mustard  poultices  !  Normal  growth  can  be  mdu  , 
in'rats  put  on  a  diet  deficient  in  Fat-Soluble  Vitamin  by  irriadatmg  wi 
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Mercury  Vapour  Quartz-lamp,  provided  wood-sawdust  is  present  in  the  jar 
at  time  of  irradiation  and  afterwards.  GSh/e  QsB  expose®?  to  Sun » 
Sight  until  bleached  kills  tubercle  bacilli  more  speedily  than  Olive  Oil 
not  so  exposed. — Med.  Res.  Coun.,  P.J.  i./25,77. 

Therapeutic  effects  of  Ultra-violet  radiations.  All  the  benefits  are  not 
due  to  the  effect  of  light— Vitamin  A  is  an  important  factor. — C.  Lee  Pattison, 
L.  ii./24,798. 

Ultra-violet  light  has  a  distinct  effect  on  cell  metabolism,  this  effect  being 
exerted  not  only  locally  on  the  skin  but  on  deeper  organs  and  the  general  body 
metabolism  as  well. — Jl.  Prop.  Med.,  April  1/24,78. 

Growth  is  promoted,  it  has  been  said,  by  breathing  air  which  has  been 
irradiated  with  ultra-violet  light,  but  Webster  and  Hill  definitely  conclude 
that  it  has  no  effect  on  growth. — Biochem,  Jl.,  18,  Na.,  113,  *24,761. 

Germicidal  Effect 

Ultra-violet  radiation  between  wave-lengths  2960  and  2100  A.U.,  is 
germicidal  to  bacteria.  (The  Angstrom  Unit  is  the  unit  by  which 
wave-lengths  are  measured,  is  a  length  of  one  ten  millionth  part  of  a 
millimetre,  i.e.,  10-g  Cm.)  Rays  over  this  range  of  wave-length  are  also 
particularly  absorbed  by  the  substances  of  which  bacteria  are  composed. 
Human  skin  in  a  layer  as  thick  as  1/10  mm.  is  practically  opaque  to 
radiation  over  a  very  similar  range. — C.  H.  Browning  and  S.  Russ,  Proc. 
Roy.  Soc.  B.,  Vol.  90,  1917.  See  also  an  exhaustive  paper  by  C.  A. 
Sclrunck. — L.  i./i7,996. 

Water  Sterilisation. — Bacteria  in  water  can  be  killed  with  remarkable 
speed  by  ultra-violet  Rays.  The  Cooper  Hewitt  Apparatus  provides  132 
gallons  of  sterile  water  per  hour.  With  a  flow  of  more  than  600  cubic  metres 
per  24  hours  through  the  machine,  and  a  consumption  of  less  than  26  Watts 
per  cubic  metre,  a  content  of  500  to  1,000  B.  Coli  per  litre  and  total  germs  of 
20  to  260  germs  per  cc.  in  the  in-flow  :  the  B.  Coli  were  reduced  to  nil  and  the 
“  germs  ”  to  practically  nil  in  the  out-flow.  There  would  appear  to  be  a  wide 
and  great  future  for  this  new  system.  It  destroys  both  pathogenic  and  non- 
pathogenic  organisms  and  all  spores. 

Milk  can  be  sterilised.  The  proportion  of  ultra-violet  Rays  emitted  by  a 
Lamp  depends  on  whether  it  is  water-cooled  or  not,  and  also  upon  the  age  of 
the  lamp.  A  solution  of  Ammonium  Nitrate  under  ultra-violet  light  forms 
some  Nitrite. 

Ultra-violet  radiation  is  more  intense  as  the  temperature  of  the  tube  rises. 

Cobra  venom  is  said  to  be  rapidly  destroyed  by  exposure  to  the  rays.  Stro- 
phan thins  have  their  activity  markedly  diminished  by  exposure  for  30  to  120 
minutes.  Saponin  completely  loses  its  hsemofysing  power. 

Penetrating  slower  of  different  rays. —  Those  with  wave¬ 
length  from  2,000  to  2,400  A.U.  are  stopped  in  the  stratum  comeum  of  the 
epidermis:  from  2,500  to  3,300  are  stopped  in  the  stratum  mucosum  of  the 
epidermis  :  from  3,400  to  3,900  pass  through  the  epidermis  and  are  stopped 
by  the  blood  in  the  subepidermal  capillaries.  Visible  Violet  light  rays  (4,000 
A.U.)  probably  penetrate  no  further  than  longest  Ultra-Violet  light  rays, 
but  visible  Red  rays  (7,900  A.U.)  may  reach  the  superficial  strata  of  the  muscles 
under  the  dee])  fascia.  Visible  Green  and  Yellow  rays  have  an  intermediate, 
and  invisible  heat  rays  a  feeble  penetrating  power. 

Motion  of  various  rays  on  the  tissues ,  —  Infra-red  rays 
heat  the  tissues,  but  only  superficially.  Visible  light  rays  also  produce  heat 
and  with  visible  Red  rays  the  temperature  of  the  superficial  layers  of  muscle 
under  the  deep  fascia  can  be  elevated.  The  ‘  long  ’  Ultra-Violet  rays  heat 
the  blood  in  the  subepidermal  capillaries  but  have  no  action  on  the  epidermis. 
Rays  of  wave-length  2,500  to  3,300  A.U.  (“  medium  length  ”)  produce  chemical 
changes  in  the  cells  of  the  stratum  mucosum,  killing  the  cells,  which  are  cast 
off  by  desquamation.  The  “short”  rays  (2,000  to  2,400  A.U.)  do  not  pro¬ 
duce  any  biological  effect,  as  they  do  not  penetrate  beyond  the  dead  tissue 
of  the  epidermis — if  they  fell  on  living  tissue  they  would  destroy  it  to  a  slight 
depth..  .Although  the  rays  2,300  to  2,400  A.U.  are  the  most  powerfully 
bactericidal,  they  have  only  very  feeble  penetrating  power.  The  longer  the 
wave-length  the  lower  the  germ-destroying  power,  and  therefore  Ultra-Violet 
rays  cannot  destroy  bacteria  by  direct  action  if  they  be  more  than  the  very 
slightest  depth  below  the  surface. 
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Effect  on  the  skirt  and  Ibody.—The  most  potent  erythema- 
producing  rays  aro  those  from  2,900  to  3,000  A.U.:  the  pigment- producing 
rays  are  those  from. 2,800  to.  3,300  A.U.  Rays  below  2,900  produce  marker] 
erythema  without  pigmentation.  Amongst  other  important  effects  are  the 
activation  of  Cholesterol,  increase  of  Calcium  and  Phosphorus  content  of 
blood,  and  of  red  blood  corpuscles  and  haemoglobin,  and  increased  power  of 
the  irradiated  body  to  combat  infection.  It  is  mainly  by  indirect  action  that 
the  rays  have  therapeutic  effect.  Only  in  a  very  few  diseases  is  local  treat¬ 
ment  of  value  and  even  in  these,  general  treatment  is  of  more  value. 


Apparatus.— No  lamp  emits  the  heat,  light,  and  Ultra-Violet  rays 
of  every  wave-length.  The  Carbon  Arc  lamp  emits  much  heat  and  light, 
but  the  proportion  of  Ultra-Violet  rays  Is  small.  Tungsten  lamps  are  poor 
in  heat  rays  but  rich  in  Ultra-Violet  rays.  Mercury  Vapour  lamp  the  best — 
rich  in  Ultra-Violet  rays  but  poor  in  heat  rays  :  it  is  a  clean  cold  lamp,  work¬ 
ing  automatically.  A  full-sized  lamp  should  be  used. 


Method  of  exposure, — Patient  divested  of  clothing  (except  genitalia) 
and  lying  on  back,  eyes  protected  by  goggles,  the  lamp  hanging  3  feet  above 
middle  of  body,  but  a  little  to  one  side.  First  exposure  2  minutes  front  and 
back,  repeated  every  other  day,  increasing  exposure  each  time  by  |  minute 
up  to  10  minutes  each  front  and  back.  This  completes  course.  If  longer 
course  necessary,  save  time  by  bringing  lamp  to  2  feet  and  reducing  exposure 
j  from  10  to  5  minutes.  If  erythema  occurs  stop  treatment  till  it  has  dis¬ 
appeared.  In  children  start  with  1  minute  exposure  increased  by  £  minute, 
and  in  infants  £  minute,  increased  by  i  minute. 


Diseases  and!  patients  in  which  treatment  is  likely 
to  produce  harmful  effects, —  Patients  with  general  pyrexia 
1  should  not  receive  it.  In  acute  local  infection  local  rays  should  not  be  used, 
»  nor  generally  if  body  temperature  is  raised.  Omit  treatment  if  pus  present 
.  or  suspected.  Should  not  be  given  in  pulmonary  tuberculosis  except  by  an 
:  expert.  Inadvisable  in  case  of  failing  heart,  Bright’s  disease,  and  in  very 
:  old.  people.  Omit  during  menstruation. — E.  P,  Cumberbatch,  B.M.J.  iL/28, 
]  43-46. 


There  is  no  scientific  reason  to  suppose  that  the  supply 
of  Vitamin  D  to  the  foody  is  better  effected  foy  Ultra- 
Violet  rays  than  foy  the  direct  provision  of  the  neces¬ 
sary  food  values,  and  it  costs  three  or  four  shillings  to  give 
foy  Sight  an  effective  supply  oF  Vitamin  D  that  would  cost 
;  less  than  a  penny  if  given  as  Cod  Liver  Oil.  As  to  the  power  of 
i  light  radiations  to  excite  local  inflammatory  reactions  in  the  skin  this  can 
1  be  effected  equally  as  well  by  a  mustard  plaster.  It  would  seem  to  be  the 
duty  of  those  taking  the  responsibility  of  prescribing  light  treatment  not  only 
;  to  secure  that  its  known  dangers  shall  be  avoided,  but  to  find  and  announce 
1  evidence  of  its  benefits  other  than  those  due  to  commercial  advocacy  and 
1;  popular  credulity. — Med.  Res.  Counc.,  Ann.  Rept.,  1927-28,  L.  L/29,628. 
::  Criticisms  of  the  Report:  II.  S.  Banks,  L.  L/29,684;  M.  Weinbren,  ibid., 
!i  685  ;  Q.  M.  Levick,  B.M.J.  i./2g,620.  _ 

The  germicidal  action  of  ultra-violet  radiation. — B.J.R.,  Oct.,  20, 164. 

Sunlight  and  artificial  sunlight.  Influence  of  on  health.  Owing  to 
1  smoke  pollution  in  cities,  the  Ultra-Violet  rays  are  cut  down  foy 
half,  and  even  two-thirds,  in  comparison  with  country  and  seaside  places, 
f— L.  Hill,  B.M.J.  11.725, 471.  ,  . 

What  any  source  of  Ultra-Violet  rays  can  do  is  neither  more  nor  less 
:than  what  the  high  sun  can  do  at  the  seaside,  or  in  the  clear  country  air, 
i  or  in  the  Alps.  A  great  deal  of  nonsense  talked  about  different  sources  ancl 
i. methods  of  getting  Ultra-Violet  radiation— it  does  not  signify  much  wbat 
:the  source  is.  The  active  region  in  the  Ultra-Violet  spectrum  is  from  3,-0 
to  2,400  Angstrom  units.  The  importance  of  skyshme  s  ^y  cog 
]  most  valuable  source  of  Ultra-Violet  rays.  Bright  clouds  and  blue  sk 
give  more  Ultra-Violet  radiation  than  the  high  sun  and  far  more  than  the  low 
lisun. — Leonard  Hill,  B.M.J.  i./26,6l8. 

Discussion  as  to  cost  of  running  the  plant. — B.M.J.  n./25,4yo. 

The  Acetone -Blue  Gauge  shoves  that  on  the  average  two -thir^  of  the 
I  Ultra-Violet  rays  are  cut  off  by  smoke  and  dust  Portion  of  the  atmosp  - 
1  in  the  City  of  London.— Med.  Res.  Council  Report,  1925-6,  L.L/27, 598. 

!!  Ultra-Violet  Gloss  (See  also  Vita  Glass,  etc.,  Vol.  1.  p.  UJ). 
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By  measuring  the  Ultra-Violet  intensity  from  the  sky-line  at  the  window¬ 
sill  and  comparing  the  intensity  of  illumination  at  the  window-sill  with  that 
in  the  centre  of  the  room  it  has  been  found  that  only  1/120  of  the  north  sky 
Ultra-Violet  light  reaches  the  middle  of  the  room,  i.e. ,  a  child  would  have  to 
sit  in  this  position  for  20  hours  to  receive  as  much  Ultra-Violet  light  as  he 
would  receive  from  2  minutes  out  of  doors  in  the  noon  sunlight.  Cheaper 
and  more  efficient  to  give  children  a  short  noon-day  recess 
than  to  invest  in  special  window-glass. — L.  ii./28,890. 

Experiments  at  Smethwick  for  a  year  on  240  school-children,  proved  that 
apart  from  slight  increase  in  haemoglobin  in  children  of  Vita  Glass  window 
classes,  the  benefit  was  small,  the  probable  reason  being  that  the  children  had 
little  of  their  skin  exposed.  Open-air  schools  preferable.— per  L.ii./29,398. 

Vita  Glass  exposed  to  sunlight  undergoes  slight  diminution  of  transparency 
to  shortest  wave  lengths  for  9  months  or  less  period. — Vita  Glass  Marketing 
Board,  L.  ii./29,690. 

A  Practical  Window  for  Transmitting  U.V.  Rays  from  Sunlight. 

A  cheap,  practical,  and  effective  window  for  transmitting  U.V.  Rays  may 
be  made  from  Cellophane.  The  Cellophane  is  reinforced  by  being  sandwiched 
between  two  layers  of  coarse  chicken  wire  affixed  to  a  wooden  frame  (1  to  2 
inch  mesh  wire  being  used),  and  will  last  for  a  year.  The  material  allows  the 
shortest  (curative)  light- waves  to  pass.  Glass  used  for  the  purpose  loses 
a  lot  of  its  transparency  by  exposure. — A.  H.  Pfund,  Jl.  A.M.A.  ii./28,19. 

It  strikes  us  as  a  very  good  idea — climate  •permitting . 

A  new  Daylight  Lamp  for  actinotherapy  and  general  illumination — 
designed  to  provide  a  balance  of  visible  and  Ultra-Violet  rays 
comparable  to  that  of  sunlight  in  relative  intensity  of  radiation  and 
in  biological  action. — A.  Eidenow,  B.M.J.  i. /29,680. 

Ultra-Violet  light  depresses  the  lipase  and  stimulates  the  protease  in  the 
blood. — per  Jl.  A.M.A.  ih/25,66. 

Sale  of  Ultra-Violet  light  lamps  to  the  public  for  self-treatment  dangerous 
and  detrimental  to  public  welfare.  Firms  thus  selling  or  advertising  the 
lamps  are  banned  by  the  American  Medical  Association.  Need  for  similar  action 
by  other  medical  bodies. — L.  i./27,45i. 

Dosage  in  Ultra-Violet  treatment — Methods  of  dosage  consist 
of  (1)  biological  standardisation,  using  infusoria,  (2)  test  of  sensitive¬ 
ness  of  the  skin  to  light,  and  (3)  effect  of  a  test  dose  on  the  bactericidal  powers 
of  the  blood.  The  bleaching  of  an  Acetone  solution  of  Methy¬ 
lene  Blue  may  be  used  in  place  of  the  infusoria. — A.  Eidinow,  L.  ii./a 5,317. 
See  also  A.  Webster  and  Co-workers,  L.  i./24,745. 

A  note  on  dosage  in  Phototherapy. — A.  Eidinow,  L.  ii./26,645. 

Chemical  method  for  standardisation — the  Uroxameter,  by  action  of  the 
rays  on  a  solution  of  Oxalic  Acid  and  Uranium  Acetate. — L.  i./27,353. — 
J.  E.  Moss  and  A.  W.  Knapp,  Brit.  Jl.  Actino.,  ’27;  B.C.A.,  ’27, A. 322. 

Pastilles  of  Chloralformamide  and  Diphenylamine,  though  originally 
white  in  colour,  change  to  a  progressively  deepening  yellow  on  exposure  to 
Ultra-Violet  light.  The  pastilles  are  sensitive  to  all  radiations  extending 
between  3,800  A.U.  and  2,300  A.U.  The  measurement  of  the  tint  is  carried 
out  with  a  tintometer.  The  pastilles  are  unaffected  by  diffuse  light  and  do 
not  alter  in  colour  for  some  hours  after  exposure. — L.  A.  Levy  and  D.  W. 
West,  B.J.R.,  Oct.,’  26,140. 

A  method  for  laboratory  control  of  dosage.  Some  of  the  prevailing  con¬ 
fusion  as  to  the  effects  of  heliotherapy  in  tuberculosis  might  disappear  if 
dosage  were  accurately  determined. — J.  R.  Earp,  Jl.  A.M.A.  L/29,312. 


General  Notes  on  Treatment  with 
Ultra-Violet  Light. 

The  need  for  a  Register  of  gualified  electrotherapists. — 

If  the  unqualified,  unregistered  chemist,  dentist,  and  midwife  were 
forbidden  by  law,  the  unqualified  electrotherapist,  who  handled  therapeutic 
measures  as  dangerous  as  those  contained  in  any  chemist’s  shop,  and  per¬ 
formed  operations  as  delicate  as  those  of  any  midwife  or  dentist,  ought  to  be 
in  the  same  position. — C.  B.  Heald,  B.M.A.  Ann.  Meeting,  B.M.  J.  ii./2S,  207. 
Ultra-Violet  Rays  far  from  innocuous.  Chronicnephritis,  arteriosclerosis  , 
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and  quiescent  tuberculosis  adversely  affected.  The  Society  of  Apothecaries 
Df  London,  with  the  B.M.A.,  to  set  up  a  standard  of  proficiency,  and  a 
Register  of  ‘  biophysical  assistants  ’  (‘  B.P.A.’). — A.H.  Burgess,  Pres.  Address 
B.M.A.,  ‘  29,  B.M.J.  ii/29,135. 

Although  actino-therapy  cannot  fulfil  all  the  claims  made  for  it  by  its  most 
3anguine  exponents,  there  is  a  definite  set  of  conditions  in  which  its  employ¬ 
ment  is  indicated,  and  though  in  skilled  hands  it  may  prove  valuable,  im¬ 
properly  used  it  may  do  the  gravest  mischief.  Properly  applied,  it  is  an 
important  agent  in  the  amelioration  op  rickets  and  surgical  tubercu¬ 
losis — often  producing  complete  cure — and  is  of  benefit  in  some  neuro¬ 
logical  conditions  (e.g.,  acute  anterior  poliomyelitis,  Bell’s  palsy,  the  root 
pain  of  tabes  dorsalis,  and  herpes  zoster),  anjsmias  and  skin  diseases.  But 
it  may  do  definite  and  irretrievable  harm  in  pulmonary  tuberculosis, 
irteriosclerosis,  chronic  nephritis,  quiescent  appendicitis,  and  various  forms 
of  neurosis.  Early  or  latent  phthisis  may  flare  up  into  activity.  Unfor¬ 
tunately,  the  treatment  has  fallen  largely  into  the  hands  of  unqualified  prac¬ 
titioners — persons  ignorant  of  electricity,  ignorant  of  the  physiological  effects 
of  irradiation,  and  ignorant  of  medicine.  At  a  representative  meeting  of  the 
B.M.A.  at  Cardiff,  on  July  20th,  it  was  recommended  that  immediate  steps 
be  taken  to  place  this  form  of  treatment  under  the  control  of  the  Medical 
Profession,  inclusion  being  conditional  on  abstention  of  treatment  of  any 
patient  except  under  general  supervision  of  a  medical  practitioner,  and,  that 
an  approved  Register  be  made  and  suitable  courses  of  training  organised. 
The  matter  is  now  in  the  hands  of  a  Special  Committee  of  the  Council. — 
B.M.J.  ii./28,662. 

Types  of  cases  likely  to  benefit  by  light  treatment  in  a  general  clinic  arc 
(1)  tuberculosis  of  bones,  Joints,  glands  of  the  peritoneum,  lupus  vulgaris 
of  the  skin  and  mucous  membranes  ;  (2)  rickets  ;  (3)  blood  disorders  ;  (4) 
neurasthenia  ;  (5)  some  forms  of  chronic  arthritis ;  (6)  B.  coli  pyelitis.— 
J.  H.  Sequeira  and  W.  J.  O’Donovan,  L.i./25,809. 

Gratifying  results  in  furunculosis,  eczema,  alopecia  (especially  alopecia 
areata),  onychia,  chilblains,  Raynaud’s  disease,  psoriasis  and  pruritus,  also 
in  disordered  menstruation.  Relieves  pain  in  sciatica  and  lumbago  and  other 
forms  of  fibrositis  and  neuritis.  Its  immediate  analgesic  effect  little  short 
of  miraculous. — F.  H.  Humphris,  Pr.,  May,  ’26,380. 

Exorbitant  claims  should  not  be  allowed  (the  list  of  conditions  for  which 
they  have  been  recommended  numbers  134  !). — L.  A.  Parry,  per  C.D.  ii . / 2 7, 1 4 . 

A  list  of  27  ailments  treated,  with  the  type  of  treatment  recommended . 
and  the  author’s  assessment  of  value. — C.  B.  Heald,  B.J.M.  i. / 29, 94-97. 


Affections  treated  with  U.  V.  Light. 


-Per  Pres.,  Oct., 


Alopecia  successfully  treated  with  Ultra-Violet  Rays. 

26,347. 

Analgesic  Effect. — Radiant  heat  and  Ultra-Violet  light  are  both  powenu  l. 
— F.  Hernamam-Johnson,  Pr.,  Apl.,  ’26,319. 

Asthma  resistant  to  all  other  treatment  cured  by  Ultra-Violet  light :  three 
uses  quoted.  Results  probably  due  to  ieucocytosis,  germicidal  action, 
n creased  absorption  of  Calcium  and  Phosphorus  and  formation  ol  Vitami  > 
ncrease  of  Iron  in  the  blood  and  rise  of  haemoglobin  in  the  erythrocytes, 
ncreased  secretions  of  thyroid  and  adrenalin  glands.— A.  Bryce,  •  •  • 
,/27,510.  The  number  of  attacks  is  considerably  reduced,  but  relapses  occur 
n  two-thirds  of  the  cases. — B.M.J.E.  i./27,54. 

Infantile  asthma  well  treated.  Caution  needed  owing  to  production  0 
)zone  by  Quartz  Lamp  with  irritant  effect  on  bronchi  and  lun^s.  B.  •  • 

./ 26,52. 

Eye  Affections.-— Ocular  tuberculosis  in  any  form  glYcf,^°^Jit^sp°ceg 
’hlyctenular  ophthalmia  also  well  treated.  Elective ^ndo-cyclitis  ca.es 
how  less  dramatic  response.— W.  Stewart  Duke-Elder,  B.M.J.  1./26, SJi. 

FRACTURE3. — Especially  where  there  is  delay  in  union,  a  ^0I?/^a1jg2 
J.V.  light  with  direct  current  proved  effective. — C.  B.  Heald,  E.  • 

Herpes,  occurring  5  weeks  after  a  c oursc  of  Aurcin^ jin _ .  niiuutes> 

leared  up  with  no  scarring  after  treatment  with  Ultra-)  lolet  li^  t 
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at  2  ft.  with  the  air-cooled  Hanovia  lamp  on  four  successive  days.  In  a  con  - 
trol  case  not  so  treated  the  vesicles  and  itching  persisted  for  three  weeks. — 
M.  Weinbren,  L.  ii./27,865. 

Impetigo  Contagiosa. — Slight  but  definite  curative  effect.  General 
exposure  in  this  complaint  safer  and  more  efficient  than  local  exposure  at 
short  range. — J.  E.  Ellison,  L.  i./27,1845. 

Lupus  has  been  treated. 

Nasal  and  Oral  Conditions — effective. — C.  It.  Brooke,  Med.  Jl.  and 
See.,  Dec.  2,  ’25,68!,  per  Pres.,  Feb.,  '26,74. 

Neuralgia  following  herpes  zoster  well  treated  with  Ultra-Violet  Rays. — 
Raggi  Ultravioletti,  June,  ’25,176,  per  Pres.,  April,  '26,138. 

Nipples,  Cracked  well  treated  with  Ultra-Violet  Rays,  exposures  every 
second  day,  beginning  with  2  minutes,  increasing  by  2  minutes  up  to  10.' — 
Bull,  de  l’Acad.  Med.,  July  21,  ’25,828,  per  Pres.,  Jan.,  '26,47. 

Nose  and  Throat  diseases  treated. — A.  Eidenow,  B.M.J.  i./29,289. 

Tuberculous  and  other  buccal  pyogenic  chronic  ulceration,  rapid  healing. — 
A.  Eidenow,  L.  ii./29,651. 

Paralysis,  Infantile. — Good  results  with  light  treatment  in  conjunction 
with  local  treatment  of  the  affected  muscles  by  Red  Rays. — G.  Murray  Levick, 
L.  L/25,686. 

Psoriasis  of  27  years’  standing  cured  by  a  series  of  exposures  to  an  air¬ 
cooled  Mercury-Vapour  Lamp. — R.  W.  MacKenna,  B.M.A.  Ann.  Meeting, 
1926;  L.  ii./26,550.  Other  speakers  were  not  agreed  as  to  its  value. 
— Ibid. 

The  combined  treatment  of  psoriasis  with  crude  Coal  Tar  ointment  and 
exposure  to  Ultra-Violet  Quartz  Lamp  better  than  either  treatment  alone. 
The  ointment  is  applied  to  patches  for  24  hours  and  removed  with  Olive  Oil. 
The  light  is  applied  for  one  minute  at  a  distance  of  30  inches,  and  the  time 
increased  one  minute  daily  for  3  or  4  days. — per  Jl.  A.M.A.  iL/25,226. 

Pyorrhoea  with  systemic  infection.  Erythema  dose  of  Ultra-Violet  Rays 
administered  to  trunk,  a  specific  cure. — B.M.J.E.  iL/26,101. 

Beneficial  results  by  use,  in  conjunction  with  Ultra-Violet  Rays,  of  1% 
Eosin  in  pyorrhoea  alveolaris,  of  5%  Protargol  in  skin  diseases,  and  of  saline 
in  tuberculosis  and  rickets. — G.  Matteucii,  “  The  Limitations  and  Defects  of 
Actino-Therapy.” 

Rheumatic  Disease  (chronic). — Beneficial.  Local  analgesic  powers  con¬ 
siderable  in  neuritis,  fibrositis  and  arthritis. — A.  G.  Watson,  Pres.,  Nov., '26, 
412. 

Rickets. — The  Rays  the  most  active  and  most  powerful  treatment  in  early 
childhood. — B.M.J.E.L/25,8.  See  also  F.  H.  Humphris,  L.i./25,912. 

Rickets  treated  with  artificial  sunlight  reinforced  by  administration  of  Eosin, 
- — Jl.A.M.A.,May  1,  '26,1407.  1  grain  doses  have  been  used. — W.H.M. 

Some  recent  advances  in  our  knowledge  of  rickets  and  allied  diseases. — 
L.  G.  Parsons,  L.  ii./28,433-438. 

Tuberculosis. — A  valuable  adjunct  to  other  treatment. — H.  Godde, 
L.  ii./23,238.  Whole  body  exposed  gradually  to  the  light  from  short  flame  car¬ 
bon  arc  lamps  consuming  75  amps.  For  patients  who  are  receiving  maximum 
dosage  of  2  or  2\  hours  it  is  not  economical. — G.  B.  Dixon,  B.M.J. 
ii./25,473. 

Review  of  treatment  of  peritoneal  and  glandular  tuberculosis  in  children 
by  ultra-violet  rays  during  last  few  years.  The  authors  conclude  that  (1) 
the  sole  use  of  ultra-violet  rays  has  been  of  decided  value  in  peritoneal,  glandu¬ 
lar  and  osseous  tuberculosis,  (2)  mesenterical  glandular  tuberculosis  is  the 
most  rapidly  improved,  then  mediastinal  and  lastly  peripheral  glandular 
tuberculosis,  (3)  pulmonary  miliary  tuberculosis,  even  in  early  stage,  is  un¬ 
affected. — B.M.J.E.  L/25,3. 

Intestinal  tuberculosis — relief  of  symptoms. — Am.  Rev.  Tub.,  Sept.,  '25, 
per  Jl. A.M.A.  ii./25,l583. 

All  forms  of  tuberculosis,  except  pulmonary  and  meningococcal,  in  whicli  it 
is  contraindicated,  are  benefited — fresh  air  an  important  adjunct. — 
Can.  Med.  Assn.  JL, per  Jl.A.M.A.il./25,1091. 

The  original  idea  that  artificial  heliotherapy  would  prove  an  almost  specific 
treatment  for  surgical  tuberculosis  has  not  been  justified.  A  series  of  cases 
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thus  treated  showed  no  marked  improvement  thnco  , 

Artificial  heliotherapy  does  not  change  the  fundamental  nrinHulp*  nfTtGC}' 
ment  of  surgical  tuberculosis.— E.  C.  Mekie,  B.M.  JMW28  243  Pl  f  treat' 

Results  m  pulmonary  tuberculosis  not  likely  to  be  sneet’a  „  •  • 

not^ces.arily  detrimental  to  the  patient’/ 

binary  tubercnlosie :  of  value.-Treatment  lasts  for  2  years.- 

broIkSj.Th/^U”!1?*  treatment  ta-oMdren  in  Isllngton.-D.  C.  Cole- 

No  ’practical  value  as  a  prophylactic  against  acute  or  chronic  radioder- 
matitis  and  a  combination  of  Ultra-Violet  Rav  anrl  B  n  pn  t  uii),  J  FT0  Qer 
likely  to  be  followed  by  sequelee  than  with  Roentgen  Ra^alSm.  ASinotLTapv 
is  of  some  value  m  the  treatment  of  chronic  ulcers  and  telangiecta?fa  caused 
iL%?,m9S.en  yS  °r  Radlum--G’  M'  MacKee  &  G.  C.  Andrews  JLaSI. 

Deleterious  Effects. 

Severe  dermatitis  following  an  artificial  sun  bath  from  electrical  lamn  — 
H.  MacCormac  and  H.  M.  McCrea,  B.M.  J.  i./25,693.  mp* 

Patients  with  unduly  low  blood  pressure  may  be  intolerant  to  ordinary  doses 
:  and  develop  lassitude,  depression,  headache,  etc.,  but  will  often  receive  benefit 
•  from  submmimal  doses.— J.  B.  Ferguson,  B.M.  J.  i./26,403. 

Skin  irritation  following.  In  the  milder  cases  bathing  the  skin  with  alkaline 
lotions  is  effective.  A  routine  examination  of  the  urine  is  now  undertaken  and 
m  cases  showing  marked  acidity  an  alkaline  mixture  is  given,  and  increased 
exercise  m  the  open  air,  to  prevent  irritation  which  may  arise  from  deficient 
!  alkaline  reserve. — S.  van  S.  Boyd,  L.  ii./28,1076. 

Erythema  appears  to  be  caused  by  the  same  mechanism  by  which  mustard 
and  other  skin  irritants  act.  A  non-bactericidal,  fluorescent  substance  may  be 
:  rendered #  bactericidal  by  influence  of  light.  Sunshine  is  not  a  universal 
:  panacea  in  disease,  and  in  health  most  of  us  take  some  pains  to  avoid  it — on 
occasion.— W.  E.  Dixon,  B.M.J.  ii./25,499. 


Minimum  quantities  of  heavy  metals'circulating  in  the  blood  considerably 
;  increase  effect  of  Ultra-Violet  rays  on  the  organism,  and  vice  versa  the  efficacy 
:of  heavy  metals  is  increased  under  influence  of  Ultra-Violet  light. — Max 
Ostermann,  “  Ars  Medici,”  Vienna,  Vol.  3,  No.  3,  Mar., ’25. 

By  exposure  of  mice  to  Ultra-Violet  rays  for  8  months  papillomas  and  malig¬ 
nant  epitheliomas  of  the  skin  were  produced.  Mice  tarred  for  one  month 
j  failed  to  develop  cancer,  but  when  tarred  and  exposed  to  Ultra-Violet  rays  for 
one  month  three  mice  developed  growths. — G.M.  Findlay,  L.ii./28,1070. 

External  treatment  of  painful  affections,  e.g.,  polyarthritis  and  neuralgia, 

1  by  compresses  of  irradiated  oil.  The  fresh  oil  (sunflower,  peach,  nut,  or  cod 
liver),  is  exposed  to  500,  1,000,  or  1,500  Ultra-Violet  units.  Conspicuous 
reduction  of  painfulness  and  diminution  of  local  heat.  The  activity  of  the  oils 
lasts  15  months. — Th.  Rothstein,  Congress  of  Radiol.,  Stockholm,  July, ’28, 
L.ii./28,353. 

‘  The  Quartz  Mercury  Vapour  Lamp  ’ — a  useful  book  on. — .T.  Bell  Ferguson, 
B.M.J.  iL/26, 1058. 

Sugar  Synthesis. — Prof.  Baly  of  Liverpool  University,  and  his  Co-workers, 
succeeded  in  producing  sugars  by  the  action  of  Ultra-Violet  light  on  solutions 
of  Carbon  Dioxide,  in  which  Nickel  Carbonate  was  suspended.  The  essential 
1  feature  in  the  leaf  is  the  existence  of  a  surface  on  which  the  synthesis  can  take 
!  place — a  coloured  surface  is  essential.  The  chemistry  of  life  would  seem  to  be 
one  of  high  energy  while  that  of  man’s  endeavour  is  the  chemistry  of  low 
energy. — P.  J.  i./28,130. 

Reflected  Sunlight. 

Laryngeal  tuberculosis  has  been  treated  by  the  sun’s  rays  reflected  from  a 
laryngoscopic  mirror,  but  the  evidence  of  its  value  is  doubted. 

B.  typhosus  is  rapidly  killed  by  sunlight.  In  an  experiment  in  India  240,000 
organisms  were  reduced  to  nil  in  2  hours. — R.  T.  Hewlett. 

The  value  of  sunlight. — B.M.J.  i./ 14,210. 

Vol.  II. 
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Bactericidal  action  of  light.— Annual  Report  of  the  Com.  of  the  Privy  Council 
for  Medical  Research,  1922-3. 

Sun  Curb  of  Tuberculosis.  From  the  sea  at  Hayling  it  seems  that  the 
medicinal  rays  are  reflected  with  high  efficiency.  Patients  for  particular 
exposures  derive  enhanced  advantage. — Sir  C.  Allbutt,  B.M.J.  ii./23,lll. 

Good  effects  from  the  sun  cure  of  tuberculosis  can  only  be  obtained  by 
means  of  exact  medical  observation  and  supervision.  The  patient  should 
be  slowly  acclimatized  to  the  sunshine,  starting  with  5  minutes  exposure 
with  the  legs  only,  and  slowly  increasing  daily  until  in  12  days  a  complete 
sun-bath  of  an  hour’s  duration  is  allowed.  Results  of  treatment  remarkably 
good.  In  unfavourable  weather  artificial  sunlight  is  given.- — L.  ii./23,237. 

The  only  untoward  resuit  seen  in  light  bath  treatment  is  the  occasional 
“  flare  up  ”  of  a  tubercular  process,  especially  where  there  is  pyrexia.  Wise 
to  begin  treatment  of  visceral  tuberculosis  with  very  short  exposures  limited 
to  small  areas.  It  is  generally  accepted  that  patients  whose  skin  pigments 
best  make  the  most  rapid  and  complete  recoveries,  though  the  pigmentation 
is  probably  only  an  index  of  some  chemical  change  in  the  blood. — J.  H. 
Sequeira,  B.M.J.  ii./24,515. 

V7hen  undertaken  not  under  medical  advice,  insolation  is  suitable  for  the 
well  man  only  who  feels  the  better  for  it.  For  the  sick  and  infirm  it  should 
never,  under  any  circumstances,  be  undertaken  except  under  medical  super¬ 
vision.  The  Sun  Cure  should  be  regarded  merely  as  an  adjuvant  method  in 
non-pulmonary  tuberculosis.  While  advocating  the  treatment,  the  author 
utters  a  warning  that  it  must  be  wisely  and  carefully  employed — gradual 
exposures  are  essential. — Sir  H.  J.  Gauvain,  B.M.J.  ii./24,234. 

The  dangers  of  misapplied  sun- cures. — Lennox  Wain wright,  Pr.,  Sept.  '24,197. 

The  treatment  of  chronic  arthritis  by  heat  and  light.  The  bodily  tempera¬ 
ture  cannot  be  raised  beyond  a  certain  degree  without  inflicting  injury.  In 
any  doubtful  case  of  arthritis  the  following  precautions  should  be  observed 
in  ordering  hot  air,  radiant  heat,  and  light  baths  : — the  full  bath  should  be 
used  in  preference  to  a  local  bath ;  temperature  should  not  be  more  than  150° 
F.  at  commencement  of  the  course,  gradually  increased,  if  necessary;  ventila¬ 
tion  should  be  free  ;  bath  should  not  exceed  15  to  20  minutes  duration. — A.  G. 
Dampier-Bennett,  Pr.,  Dec.  '24,426. 

Moonlight  may  be  responsible  for  decay.  Being  reflected  light  it  is  more 
or  less  polarised,  and  possibly  polarised  light  may  exert  peculiar  chemicae 
action.  Experiments  on  slices  of  cut  fish  with  polarised  light  and  direct  light 
respectively  showed  that  the  former  always  decomposed  first. — Chemical  News, 
per  L.ii./i3,1203. 
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Radium  was  prepared  by  Madame  Curie  and  M.  A.  Debierne  (19x0) 
in  the  pure  basic  condition  by  electrolysing  a  solution  o£  a  Radium 
Salt,  using  a  Mercury  cathode : — 

Preliminary  experiments  were  made  with  Barium,  using  about  0-1  Gm.  of 
material,  by  Guntz’s  method.  The  amalgam  was  obtained  by  electrolysis  of 
a  solution  of  0-106  Gm.  of  pure  Radium  Chloride  with  cathode  of  mercury 
(10  Gm.)  and  anode  of  Platinum  Iridium.  After  electrolysis,  the  solution 
contained  0-0085  Gm.  of  the  salt.  The  dried  amalgam  was  heated  cautiously 
in  a  quartz  tube  in  a  current  of  pure  hydrogen,  purified  by  passage  through 
the  walls  of  a  Platinum  tube  heated  in  an  electric  furnace.  Most  of  the  mer¬ 
cury  was  distilled  at  270°.  At  400°  the  amalgam  became  solid,  and  its  M.  Pt. 
rose  progressively  as  the  mercury  was  driven  off  to  700°,  when  no  more  mercury 
volatilised,  but  the  Radium  began  to  volatilise  and  to  attack  the  quartz  tube 
The  boat  now  contained  a  brilliant  white  metal,  fusing  about  700°,  which  wa3 
considered  to  be  pure  Radium.  It  adhered  to  the  iron,  and  blackened  on  ex¬ 
posure  to  the  air,  probably  forming  the  nitride.  A  particle  falling  on  white 
paper  produced  a  blackening  analogous  to  a  burn.  The  metal  decomposed 
water  energetically,  and  dissolved  for  the  most  part.  The  small,  black  residue 
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(?  nitride)  dissolved  completely  in  a  very  little  Hydrochloric  Acid,  showing 

t ^as  pr,esen>v  Th®  penetrating  rays  from  the  boat  containing 
the  metal,  sealed  in  a  glass  tube,  showed  the  normal  increase  following  the  law 
of  production  of  the  emanation. 

Becquerel  in  1896  commenced  the  experiments  which  led  up  to  M.  and 
i  Mme.  Curie  s  discovery  of  Radium  by  finding  accidentally  the  radio-activity 
of  Uranium-Potassium  Sulphate. 

A  photographic  plate  in  Becquerel’s  hands  was  affected  by  the  Uranium 
1  compound  through  a  sheet  of  copper  in  the  dark  without  any  previous  “  light- 
:  mg  ’  being  necessary  to  produce  fluorescence.  Whilst  Uranium  will  fog  a 
photographic  plate  in  some  hours,  Radium  will  produce  a  like  effect  in  a  few' 
seconds.  The  radio-active  energy  of  Radium  may  be  taken  to  be  about 
2  million  times  that  of  Uranium . 

M.  and  Mme.  Curie  concluded  that  there  must  be  present  in  Pitchblende 
an  element  many  times  more  radio-active  than  Uranium.  On  analysing 
Pitchblende  it  wTas  found  that  the  acid  group  precipitate  (containing  Bismuth 
with.  Polonium)  had  considerable,  but  the  alkaline  earth  group  (containing 
I  Radium)  the  greatest,  activity. 

The  25  th  Anniversary  of  the  discovery  of  Radi  a  in  by  M.  Pierre 
Curie  and  Mme.  Curie  was  celebrated  at  the  Sorbonneon  Dec.  26,  1923.  ABill 
passed  by  the  French  Government  grants  Mme.  Curie  a  pension  of  40,000 
francs  a  year.  (M.  Curie  was  killed  in  an  accident  in  the  street  in  Paris  several 
i  years  ago). 

The  commerce  of  Radium. 

From  time  to  time  various  Pitchblende  and  other  Uranium- 
containing  Ores  have  been  mentioned  as  being  worth  operating  for 
Radium  both  in  this  country  (Cornwall)  and  abroad,  e.g.,  it  is  stated 
that  at  present  about  95%  of  the  world’s  output  comes  from  the 
Uranium  Ore  deposits  in  the  Belgian  Congo  (Haut  Katanga). 
Uranium  Ores  occur  at  that  locality  in  conjunction  with  copper. 
The  ore  is  conveyed  first  to  Beira  and  thence  to  Oolen  in  Belgium 
for  working. 

The  American  and  other  factories  are  in  a  state  of  partially 
suspended  animation,  unable  to  compete  with  the  Belgians. 

The  Radium  salt  chiefly  in  request  now  is  the  Sulphate  which  is 
most  suitable  for  the  preparation  of  Radium  Applicators,  the 
Chloride  and  Bromide  being  preferable  for  emanation  purposes. 

I  The  price  of  Radium  rose  from  £2  to  £5  in  1904  to  £12  in  1906,  £27 
in  1910,  £30  in  1912,  and  £36  in  1914 :  by  1922  it  had  dropped  to 
£22  per  milligramme,  with  a  further  fall  to  £14  in  1923,  the  price  now 
being  £11  10s.  To  the  end  of  1924  a  little  over  300  Om.  of  Kadium 
had  been  produced,  of  which  120  Gm.  are  owned  by  America.  The 
output  of  Radium  is  being  kept  under  control  in  order  that  the 
supplies  may  not  be  increased  beyond  the  demand. — B.J.R.,  Oct. 
’23,390. 

Carnotite,  which  contains  Uranium  and  Vanadium,  from  America  and 
Australia  and  Autanite  from  Portugal  and  China,,  are  sources  of  supply,  also 
Torbenite  but  these  minerals  are  by  no  means  so  rich  in  Radium.  Carnotite 
usually  contains  the  equivalent  of  about  10  mgr.  RaBr22H20  per  ton. 

Autunite  (from  Portugal)  is  comparatively  rich  in  Uranium  blit  much 
contaminated  with  soil.  The  ore  contains  from  1  to  l£%  of  Uranium  and 
from  one  ton  of  such  material  about  2  milligrammes  of  Radium  Bromide  can 
be  produced.  .  ,  ^  ,  ,  _  ,  .  . 

A  lode  containing  Pitchblende  found  on  the  Kingswood  Estate,  Bucxfast- 
i  leigh,  S.  Devon.  Uranium  Oxide  content  26%. — J.R.S.,  Apl.  ’19,  P> 

Tolgarrick  Mine  near  Truro  contains  mineral  rich  in  Uranium ;  t,o  be  re¬ 
worked. — L.  i./22,260. 
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Euxemte,  a  radioactive  mineral  in  the  state  of  Minas  Gerses,  Brazil,  to  be 
worked  for  Radium. — L.  i./22,260. 

The  British  Radium  Corporation  deal  with  Pitchblende  at  Trentwith  in 
Cornwall,  but  have  extracted  probably  not  more  than  10  Gm.  of  Radium. — 
W.  E.  Dixon,  B.M.J.  i./29,238. 

The  Government  of  Australia  has  purchased  10  Gm.  of  Radium  at  a  cost  of 
£100,000,  2  Gm.  having  been  allotted  to  Sydney,  2  Gm.  to  Melbourne,  and  0-5 
Gm.  each  to  Brisbane,  Adelaide,  Perth,  and  Hobart,  4  Gm.  being  kept  in 
reserve. — per  Jl.A.M.A.  ii./28,1050. 

Hydrated  Radium  Bromide  RaBr2.2H2Q  =  421-814,  occurs  in  hard, 
yellowish,  crystalline  particles,  and  is  best  kept  in  hermetically-sealed 
containers  so  as  to  exclude  moisture,  for  reason  explained  later. 

Yield  of  Had  lain. 

Upwards  of  0-25  Gm.  of  pure  Radium  Bromide  can  be  obtained  from  a 
ton  of  Pitchblende  residues.  This  approximates  statements  one  finds  else¬ 
where  to  the  effect  that  Pitchblende  contains  1  of  Radium  in  5  million  parts 
or  an  ounce  in  150  tons.  Other  minerals  yield  considerably  less. 

A  CHEAP  AND  RAPID  METHOD  OP  EXTRACTION  PROM  PITCHBLENDE. — 100  kg. 
of  finely  ground  Pitchblende  with  400  kg.  concentrated  crude  sulphuric  acid 
are  heated  for  several  hours.  The  mixture  is  then  boiled  with  from  10  to 
20  times  the  quantity  of  water,  left  to  stand,  decanted  and  the  residue  washed 
with  water  and  the  liquid  filtered  off.  The  dry  residue  (about  45-50  Kg.)  is 
heated  with  140  Kg.  of  commercial  caustic  soda  in  an  iron  crucible  till  a 
uniform  mass  is  obtained,  i.e .,  in  about  1  to  2  hours.  This  is  afterwards 
boiled  several  times  with  about  1,000  litres  of  water,  left  to  stand,  decanted 
and  filtered.  The  moist  residue  is  then  boiled  with  5  Kg.  of  20%  swpliuric 
acid  solution,  filtered  and  washed  with  water  Raw  su  phates  of  Radium  to 
the  amount  of  0-5  Kg.  are  thus  obtained, — these  can  be  quickly  converted 
to  chlorides  by  melting  with  alkaline  carbonates,  washing  thoroughly  with 
water  and  dissolving  the  residue  in  pure  hydrochloric  acid. — P.J.  ii./io, 
453. 

Characters  of  Radium. 

Radium  should  be  placed  below  Barium  in  the  Mendeleeff  series, 
and  on  the  same  line  as  Thorium  and  Uranium  (vide  Periodic  Table). 
These  three  radio-active  elements  have  the  highest  atomic  weignts. 
Radium  is  divalent.  Its  spectrum  resembles  those  of  the  alkaline 
earths.  A  freshly- prepared  Radium  Salt  has  its  energy  stored  up 
and  reaches  its  highest  power  in  three  weeks  or  so.  The  element 
is  assumed  to  contain  normal  atoms  and  these  in  succession  become 
the  radio-active  ones.  Radium  and  its  disintegration  products  emit 
rays  which  will  be  described.  See  ‘  Atomic  Disintegration.’  Radium 
decomposes  water  into  hydrogen  and  oxygen.  Oxygen  is  converted 
into  ozone.  It  turns  glass  in  its  proximity  to  a  violet  colour.  Mer¬ 
cury  is  converted  into  the  yellow  oxide. 

The  rays  emitted  bum  the  skin  if  kept  in  close  proximity  for  a 
length  of  time. 

Electrical  Properties  of  Radium. 

The  rays  emitted  by  a  highly  active  preparation  discharge  a  charged  go’d- 
leaf  electroscope  even  through  an  inch  or  more  of  iron  or  zinc— 5  milligrammes 
will  do  this  at  a  distance  of  a  few  yards. 

This  occurs  whether  the  charge  on  the  leaves  be 4- or— .  All  the  three 
types  of  radiation  from  Radium  have  the  effect  of  ionising  air  in  the  electro¬ 
scope,  breaking  the  molecules  into  constituent  atoms,  each  of  which  is  electri¬ 
cally  charged 4- or— .  These  charged  atoms  collide  with  the  charged  gold 
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leaves,  and  such  as  are  of  opposite  sign  to  the  charge  on  the  leaves  neutralise 
a  corresponding  amount  of  electricity  on  the  leaves.  One  three  thousand 
millionth  of  a  grain  of  Radium  is  recognisable  by  an  electroscope. — 
Soddy. 

Tests  for  Purity. 

Good  Radium  Bromide  should  light  up  a  screen  through  several  copper 
coins.  It  should  make  Willemite  fluoresce.  Clew’s  instrument  for  estimation 
of  activity  consists  of  an  electroscope  with  ground  glass  front.  A  positive 
charge  is  given  to  the  leaf  by  means  of  a  charged  camel’s  hair  brush.  The  time 
this  charge  will  remain  (usually  a  day  or  two)  is  noted.  Markings  are  made 
on  the  ground  glass  at  certain  intervals,  and  on  bringing  a  known  weight  of 
pure  Radium  Bromide,  preferably  in  a  metal  box,  to  within  a  distance  of  a 
yard,  the  time  taken  for  the  leaves  to  fall  is  observed.  Then  if  a  pure  sample 
causes  the  drop  in  sixty  seconds  it  follows  that  the  same  weight  of  another 
specimen  doing  the  same  work  in  120  seconds  is  only  50  %  pure,  and  so  on.  In 
this  method  the  p  and  y  ray3  are  not  measured  directly  (the  a  rays  do  not 
come  in  at  all)  as  they  do  not  penetrate  the  metal  box. 

A  Balance  Method  for  comparing  Quantitlas  of  Radium. 

In  making  comparisons  the  best  method  is  to  compare  the  y-ray  activities 
of  the  two  specimens.  If  the  radium  is  enclosed  in  a  sealed  tube,  the  y-ray 
activity  reaches  a  practical  maximum  after  two  months,  and  the  intensity  of 
the  penetrating  y-rays  emitted  serves  as  a  definite  measure  of  the  quantity 
of  radium.  The  greater  part  of  the  y-rays  are  emitted  by  radium  C.,  and 
investigations  by  Moseley  and  Makower  have  shown  that  about  11*5%  of  the 
total  y-ray  activity  is  to  be  ascribed  to  radium  B.  The  y-rays  from  the  latter 
are  on  the  average  much  less  penetrating  than  those  from  radium  C.,  and  are 
completely  absorbed  by  a  lead  screen  2  cm.  thick. 

The  specimens  must  contain  no  Mesothorium  or  Radiothorium.  Both 
the  latter  substances  emit  y-rays  of  about  the  same  penetrating  power  as  those 
given  out  by  radium.  Since  meso-thorium  and  radium  are  always  isolated 
together,  and  are  chemically  closely  allied,  it  is  impossible  to  isolate  pure 
radium  compounds  from  minerals  containing  both  uranium  and  thorium.  The 
uraninite  deposits  at  Joachimstahl  contain  only  a  trace  of  thorium,  so  that  the 
radium  from  this  ore  can  be  obtained  practically  free  from  meso-thorium. 
The  electroscope  used  is  surrounded  by  lead  3  m.m.  thick. 

The  primary  /3-rays  are  completely  stopped  by  the  lead  and  the  ionisation 
in  the  electroscope  is  due  to  the  more  pentrating  y-rays  and  to  the  /3-radiation 
to  which  they  give  rise.  The  rate  of  movement  of  the  gold  leaf  of  the  electro¬ 
scope  between  two  fixed  points  is  proportional  to  the  intensity  of  the  y-radia- 
tion. — Rutherford  &  Chadwick,  J.R.S.  July,  1912. 


Radium  Standard  (International). 

This  consists  of  21 '99  milligramme  of  Radium  Chloride  made  by 
Madame  Curie  in  a  thin  sealed  glass  tube  at  the  Bureau  des  Poids  et 
Mesures  at  Sevres,  Paris.  Another  International  Standard  is  kept 
at  the  Academy  of  Sciences  at  Vienna.  Duplicate  standards  are 
in  the  hands  of  Governments  of  other  countries. 

The  British  Radium  Standard  is  kept  at  the  National  Physical 
Laboratory,  Teddington.  It  contains  about  29  mgr.  of  pure  Radium 
Chloride.  This  Laboratory  expresses  the  activity  of  specimens 
submitted  in  terms  of  [VSet&ilsc  fficidilttn  instead  of  Bromide. 
This  is  'preferable  to  prevent  misunderstanding  regarding  the  zH%0  in 
crystallised  Radium  Bromide. 

Standard  Solution  of  Radium. — Sealed  tubes  are  made  containing 
1/100,000  mgr.  Radium  as  metal  in  10  Cc.  . 

In  estimating  radium  in  samples  of  its  salts,  it  is  necessary  to  weiji  out  a 
small  specimen.  The  specimen  should  be  dissolved  m  100  Cc.  of  water,  oome 
pure  hydrochloric  acid  being  added  ;  of  this  5  Cc. .should  be  diluted  to 1  litre, 
making  1  milligram  in  20,000  of  water,  or  1 /20,000th  of  a  ^{tigiam  in M -  Cc . 
If  1  cc.  be  diluted  to  50  Cc.  the  strength  will  be  approximately  that  required 


326 


THE  EXTRA  PHARMACOPOEIA. 


for  the  electroscope,  and  a  comparison  may  be  made  with  the  standard.  To 
calculate  the  radium  to  pure  crystallised  bromide  multiply  by  the  factor — 

421-814^1.867. 

225-95 

The  Katanga  Company  states  their  preparations  are  98  to  99-5% 
pure — the  highest  practicable  degree  of  purity  obtainable. 

For  suggested  Standard  for  the  Emanation  vide  Emanation. 

Atomic  Disintegration. 

Radium  passes  in  its  change  through  a  series  of  other  bodies. 

Uranium  and  Thorium,  according  to  Rutherford,  represent  the  sole  sur¬ 
vivals  to-day  of  types  of  elements  common  when  atoms  now  composing  the 
earth  were  in  course  of  formation.  Owing  to  their  slow  rate  of  transformation 
some  atoms  of  Uranium  and  Thorium  have  survived — they  have  not  yet 
completed  the  cycle  of  changes  which  the  atoms  of  other  elements  have  long 
since  passed  through. — J.R.S.,  Oct.,  ’23. 

“  Any  one  radio -element  like  Radium  considered  any  instant  among  its 
hosts  of  atoms,  most  of  which  are  destined  to  last  for  hundreds,  or  thousands 
of  years,  a  comparatively  very  small  proportion  fly  apart  every  second  expelling 
a  particles  and  becoming  emanation  atoms.  Next  second  a  fresh  set  disinte¬ 
grates,  and  so  on,  a  particles  being  expelled,  and  yet  so  small  a  fraction  of  the 
whole  changing  that  the  main  part  of  the  Radium  remains  unchanged  even 
after  hundreds  of  years.” — Soddy. 

In  the  case  of  the  emanation  atoms  a  much  larger  fraction  change  per 
second,  producing  more  a  particles,  and  the  active  deposit. 

The  4  Radio-Active  Constant  ’  A  represents  the  fraction  of  the 
total  of  an  element  changing  per  second.  For  the  Emanation  A  == 
-stroWo-  (Rutherford  gives  2-085  X  10~®  (seconds)*1). 

The  Average  Life  of  an  atom,  i.e.,  the  time  in  seconds  it 
exists  on  the  average  before  its  time  comes  to  disintegrate,  is  the 
reciprocal  1/a.  In  the  case  of  Radium  Emanation  the  average  life 
is  obviously  500,000  seconds,  or  5*7  days.  (Current  figure  says 
5-55  days). 

The  Average  Life  of  Radium  is  probably  about  2,600  years. 
(Current  figures  state  2,440  years).  In  other  words  ^nrVo  Parfc  of 
a  given  mass  of  Radium  changes  annually. 

The  genetic  relation  between  Uranium  and  Radium  has  been  estab¬ 
lished.  There  is  always  a  definite  proportion  of  Radium  to  Uranium 
present  in  Uranium  minerals, — for  every  1  part  of  Radium  there 
always  exist  3,000,000  parts  of  Uranium.  1/a  for  Uranium  is 
8,000,000,000  years  (current  figure  gives  675X109  i.e  6,750,000,000 
years).  The  average  life  is  always  I  443  times  the  time!* known 
as  the  period  required  for  the  quantity  of  the  element  to  be  diminished 
to  |  value.  Thus  the  £  value  of  Radium  is  1,690  years  and  1,690 
X 1443 =2,440  years,  i.e.,  the  average  life  of  Radium.  For  the 
emanation  the  average  life=3’85  days  X  1 -443 =5*55  days. 

Conversely  to  find  the  4  Periods  ’  or  ‘  Half  Values  ’  from  the  average 
lives  multiply  the  average  lives  by  £££!*  e.g.,  the  half  value  of 

Radium  ‘B’  =  =26-8  minutes  approx. 

It  is  believed  that  1  atom  of  a  radio-active  body  expels  1  a  par¬ 
ticle  only  at  each  disintegration. 
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INTERNATIONAL  TABLE  OF  TEE  RADIOACTIVE  ELEMENTS 
AND  THEIR  CONSTANTS  (1923). 


a 


(sec)-1  is  the  radioactive  constant  of  the  equations  of  transformation : 

dQ  =  —  AQ  dt,  Q  =  Q  e:Xt,  log!0  =  0-4343  At. 

Q 


^(seconds)0  ^  ^  quantity  and  Q  the  quantity  remaining  after  a  time 

A  5=1  ^dt  represents  the  faction  of  the  element  transformed,  reduced 
to  the  unit  of  time. 


In  the  case  of  a  double  transformation,  the  values  between  brackets  [] 
refer  o  the  constants  corresponding  with  the  separate  branches :  the  constant 
for  fcolh  branches  not  being  put  between  brackets. 

The  sign  (?)  indicates  that  the  value  has  been  indirectly  deduced  from  the 
range  of  the  a-rays  expelled. 


0 


is  the  average  life  of  the  radioactive  atoms. 


T  is  the  period ,  i.e.  the  time  in  which  the  quantity  of  radioelement  is  dimin¬ 
ished  to  one  half : 

A  T  =  —  loge  0-5  =  0-69315  and  Q=  1-443  T 

Radiation.  The  brackets  (  )  indicate  that  the  radiation  is  relatively 

feeble. 

a0  is  the  range  in  cm.  of  the  «-rays  in  air  at  0°  C.  and  a  pressure  of  760  mm. 
of  mercury. 

The  range  at  T°C  and  under  p  mm  of  mercury  is 

„  _  aQ  (273  4-  T)  760 

(*  - - - 

273  p 

V  is  the  velocity  o  a  or  /3-rays  relatively  to  that  of  light. 

To  convert  to  cm  per  sec.  multiply  by  3  x  1010. 

For  the  a -rays  :  1 , 

V  =  0-0342  a  '3 


ft  A1  is  the  absorption  coefficient  of  the  /3-rays  in  aluminium,  the  thickness 
being  measured  in  cm. 


A1  and  ^  Pb  are  the  absorption  coefficients  of  the  y-rays  in  aluminium 
and  lead  respectively,  the  thickness  being  measured  in  cm- ;  the  latter  is  only 
given  for  the  most  penetrating  type  of  y-rays. 

If  I0  is  the  initial  intensity  and  I  the  Intensity  after  the  rays  have  traversed 
x  cm  of  the  absorbent : 

I  =  Io  e  log10-y  -  0-4343  m 


If  D  is  the  thickness  corresponding  with  the  absorption  of  one  half  of  the 

ray3 : 

*  0-693 
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T 

e  1 

X  (sec.)-1 

Name 

Symbol 

Atom 
WT.  : 


SERIES  of  URANIU 


4*67  X  109yrs. 
24' 6  days 
1*1.5  mins. 

2  X  108yrs. 
6*9  X  104yrs. 

6*75  X  109yrs. 
35*5  days 
1*65  mins. 

3  X  108yrs. 
10 6  yrs. 

4*7  X  10~18 
3*26  X  10*~7 
0*010 
10-14  (?) 
3*2  xl0~13 

Uranium  I 
Uranium  X1 
Uranium  X2 
Uranium  II 
Ionium 

ui 

UXx 

ux2 

UII 

Io 

238 

234 

234 

234 

230 

1690  yrs. 

2440  yrs. 

1*30  XlO-11 

Radium 

Ra 

226 

3*85  days 
3*0  mins. 

5*55  days 
4*32  mins. 

2*085  XlO*8 
3*85  X  10~8 

Radon 

Radium  A 

Rn 

RaA 

222 

218 

26*8  mins. 

38*7  mins. 

4*30  X  10~4 

Radium  B 

RaB 

214 

19*5  mins. 

28*1  mins. 

5*92  XlO-4 

Radium  C  — 

RaC 

214 

10~®  sec. 
16*5  yrs. 

5*0  days 
136  days 

10'"°  sec. 
23*8  yrs. 

7*2  days 
196  days 

108  (?) 
1*33x10-* 
1*61  x  10— 8 
5*90X10-® 

Radium  C’ 
Radium  D 
Radium  E 
Radium  F 
(Polonium) 

Radium  £)’ 
Lead 

RaC’ 

RaD 

RaE 

RaF 

(Po) 

RaH’ 

pjj206 

214 

210 

210 

210 

206 

i 

[1*8  X 10 — 7] 
8*3  X  10— 3 

Radium  0  — 

RaO 

214 

| 

1*4  mins. 

2*0  mins. 

Radium  C ” 
Radium 
(hypothetical 

RaC” 

RaQ” 

210 

210 

j 

) 

■»* 

SERIES 


Uranium  ? 

? 

1*04  days 

1  *5  days 

7*8  X 10—* 

Uranium  Y 

UY 

? 

• 

l*2xl04yrs. 

1*7  X  104yrs. 

1*9  XlO-12 

Protoactinium 

Pa 

? 

20  yrs. 

28*8  yrs. 

rixio-9 

Actinium 

Ac 

? 

■ 

19°5  days 

28*1  days 

4*11  XlO-7 

Radioactinium 

RdAc 

? 

1 

ll 

1 1  *4  days 

16*4  days 

7*06X10-’ 

Actinium  X 

AcX 

? 

3*9  secs. 

5*6  secs. 

0*178 

Actinon 

An 

? 

2*0  X  10~®sec 

2*9  X 10— 3  sec. 

345 

Actinium  A 

AcA 

? 

36*1  mins. 

52*1  mins. 

3*2  XlO-4 

Actinium  B 

AcB 

? 

• 

2*15  mins. 

3*10  mins. 

5*37  X  10“3 

Actinium  G 

AcC 

? 

4*71  mins. 

6*83  mins. 

2*44xl0-3 

Actinium  G ” 

AcC” 

? 

A  rt.ir>.{.ufn  O  ” 

AoO" 

? 

(hypothetical) 
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© 

p< 

3 

o 

M 

Radia¬ 

tion 

aO 

y 

(xpAl 

(*yAl 

rQ 

Pm 

rL 

m  a 

CD  1 

■+3  n 

an 

U 

d  RAL 

a 

)IUJV 

237 

[ 

0  0456 

1  5 

Th 

(3 

463 

14*4 

Pa 

P  (t) 

a 

24  ;  0-7  ;  0*14 

A  rro 

O 

U 

2’75 

0-0479 

z 

Th 

a 

2*85 

0-0485 

Ra 

a  (£  +  7) 

3*13 

/  a  0*0500  ;  \ 
1/3  0-52;  0*65/ 
0-0540 

312 

354  ;  16  ;  0-27 

Rn 

a 

3-94 

Q 

Po 

a 

4*50 

0*0565 

Pb 

(3(7) 

•  •  •  •  ^ 

0-36;  0*41;  063; 

0-70;  0-74 
/ 0-786;  0  862  ;'i 
10*949;  0*957  / 
0-0641 

}  131  ;  80 

230  ;  40  ;  0  51 

Bi 

f  99‘97/0\ 

'■'ft  and  7-^ 

a 

13-2;  53 

0*115 

0  50 

A 

Po 

6*57 

*± 

Pb 

(]8  and  7) 

P 

a  (7) 

0*33 ;  0-39 

5500 

43*3 

45;  0-99 

K 

Bi 

«  •  9  • 

Po 

3-58 

0-0523 

585 

Pb 

Bi 

0.03%  a 

P 

? 

T1 

6 

Pb 

| 

A( 

u 

UTINIUM 

a  1 _ 

Th 

P 

a 

About  300 

7  I 

Pa 

3*314 

0-0510 

8,  9 

Ac 

Th 

Ra 

Rn 

Po 

Pb 

a  (/3) 

4*36 1 

4*17 

5*40 

6*16 

a0  0559 ;  /30'3S  ; 
0*43;  0-49; 

|  About  170 

25;  0-19 

0-53;  0-60; 
0*67  ;  0-73 
0-0550 
0-0600 
0-0627 

10 

(/ 3  and  7) 

Very  iarge 

120  ;  31  ;  0*45 

•  •  K  • 

11 

Bi 

n 

5-12 

0*0589 

1 

/3  and  7 

28*5 

0*198 

PI 

to  , 

12 

Pb 

H*8 ! 

1 

1 
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REMARKS  CONCERNING  THE  NOMENCLATURE  IN  THE 
INTERNATIONAL  TABLE. 

It  is  desirable  that  the  nomenclature  adopted  by  the  International  Com¬ 
mission  should  be  accepted  universally  but  that  now  put  forward  for  the 
present  year  is  provisional,  to  serve  as  a  basis  of  discussion  with  the  view  to 
the  adoption  ultimately  of  a  standard  nomenclature. 

The  most  important  points  are  : 

1°  The  three  radioactive  emanations  have  been  given  the  names  radon, 
actinon,  and  thoron,  with  the  symbols  Rn,  An,  Tn,  to  suggest  both  their 
origin  and  their  chemical  character  as  members  of  the  family  of  the  rare  gases 
of  which  the  valency  is  zero; 

2°  In  the  branches  which  occur  at  the  C  members  the  sign  (’)  has  been 
used  to  indicate  the  products  resulting  from  the  emission  of  /3-rays  (isotopes 
of  polonium)  and  the  sign  (”)  to  indicate  the  products  resulting  from  the 
emission  of  a-rays  (isotopes  of  thallium)  ,* 

S'9  The  ultimate  products  have  been  indicated  by  the  letter  |Q. 


EXPLANATION  OF  THE  NOTES. 

Note  1.  Uranium  /.  The  value  given  for  Q  is  that  obtained  from  the 
equation  : 

0  =  ~  =  2440  X  0-97  X  3  X  10*  X-|||  =  6-75  X  10® 
in  which  the  number  2440  represents  the  average  life  of  radium  in  years,  the 

00(5 

number  0-97  the  branching  coefficient  and  3  x  10*  x  —  is  the  ratio  between 

238 

the  numbers  of  atoms  of  uranium  and  radium  in  equilibrium  in  minerals. 

If  the  actinium  series  is  independent  from  that  of  uranium  I,  *  cannot  be 
calculated  by  this  method. 

The  value  of  1  obtained  by  the  direct  counting  of  the  a -particles  from  a 
compound  of  uranium  i3  4*57  X  IQ-18  from  which  A  ==  7  X  10°  years  and 
T  =  4-8  X  IQ9  years.  v 

Note  2.  Uranium  X*  is  also  called  brevium. 

Note  3.  Radon  replaces  the  names  radium  emanation  and  niton  (the 
latter  of  w’hich  was  proposed  by  Sir  William  Ramsay). 

Note  4.  Radium  C  undergoes  a  double  disintegration  :  99*97%  of  the  atoms 
emit  p- rays  and  produce  the  substance  RaC’  which  gives  a -rays,  and  0-03% 
of  the  atoms  emit  a -rays  and  produce  the  substance  RaC"  which  gives  /3-rays. 

Note  5.  Radium  D  is  also  called  radiolead. 

Note  6.  Radium  C”  is  also  called  radium  Cs. 

Note  7.  Uranium  Y  is  the  first  known  member  of  the  actinium  series. 
It  may  he  derived  from  Uranium  I  or  Uranium  II.  In  tins  case,  3%  of  the 
atoms  of  Uranium  produce  the  actinium  family,  and  97%  the  radium  family. 

The  hypothesis  has  also  been  put  forward  that  the  actinium  series  may  be 
produced  independently  from  a  third  (hypothetical)  isotope  of  Uranium  for 
which  the  name  actinouranium  has  been  proposed. 

Note  8.  Protoactinium  is  also  called  eka-tantalum. 

Note  9,  A  new  radioactive  substance  named  uranium  Z,  and  isotopic 
with  protoactinium,  accompanies  uranium  in  minute  quantity.  ( Rcrichte : 
1921,54  (B),  1131).  Its  period  is  from  6  to  7  hours.  It  emits  a  /3-radiation  for 
which  Dai  varies  from  :  0*0014  to  0-012.  Its  parent  is  an  isotope  of  thorium, 
but  it  cannot  yet  be  placed  in  the  series. 

Note  10.  Actinon  is  aiso  called  the  actinium  emanation. 

Note  11.  Actinium  C.  0-2%  of  the  a-rays  emitted  by  this  substance  have 
a  range  o0  =  6-10,  instead  of  5-12.  From  this  it  has  been  concluded  that  0-2% 
•of  the  atoms  undergo  a  transformation  by  the  emission  of  /3-rays  as  is  the  case 
4n  the  radium  0  and  thorium  0  branches  (Phil.  Mag.  1914,  (VI),  27,690;  28, 
818).  Confirmatory  evidence  appears  to  be  desirable. 

Note  12.  Actinium  C"  is  also  called  actinium  D. 
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Disintegration  of  Radium. 

Lead  is  viewed  as  the  end  product  (Pitchblende  invariably  con¬ 
tains  Lead),  and  with  each  change  there  is  an  outburst  of  energy 
(ef.  also  p.  332). 

Ionium  is  an  intermediate  product  between  Uranium  and  Radium 
Ionium  present  in  commercial  Uranium  salts  is  identical  chemically 
with  Thorium  and  cannot  be  separated  from  it. — F.  Soddy,  P.J. 
i./i2,394.  See  also  the  Thorium  Disintegration  Products. 
Relation  between  the  Uranium  and  Actinium  Series. 

Researches  on  the  y  rays  of  Radium  throw  fresh  light  on  the 
pecularities  seen  in  the  absorption  of  these  radiations  and  on  their 
wave-length  ;  and  a  beginning  in  the  application  of  the  Rutherford- 
Bohr  model  nuclear  atom  to  the  whole  of  the  elements. — F.  Soddy, 
Ann.  Rep.  Chem.  Soc.  1919  (Vol.  XV.),  p.  195. 

Ekatantalum  ( Syn .  Proto  actinium).  The  Parent  of  Actinium . 

According  to  Prof.  Soddy,  “  it  was  expected  that  Uranium- F  isotopic  with 
Uranium-X',  and  Ionium  in  the  Thorium  place  in  the  periodic  table,  and 
simultaneously  formed  with  one  of  them  in  the  dual  a-ray  change  of  either 
Uranium  I.  or  Uranium  II.,  would  proveto  be  the  first  member  of  the  Actinium 
series.  Uranium- Y  gives  a  /3-radiation,  and  therefore  its  unknown  product 
must  occupy  the  Ekatantalum  place  in  the  periodic  table  and  be  isotopic  with 
Uranium-X2  or  Brevium,  the  very  short-lived  product  of  Uranium-X,  in  a 
/3-ray  change.” 

There  is  no  reason  to  doubt  that  Ekatantalum  is  the  product  of  Uranium-  Y, 
but  this  probably,  as  in  the  production  of  Uranium  II.  from  Uranium-X2,  can 
never  be  the  subject  of  direct  proof  owing  to  the  unfavourable  relations  of  the 
periods.  There  remains  the  doubt,  however,  as  to  whether  Uranium- Y  is  the 
product  of  Uranium  I.  or  Uranium  II.,  although  the  latter  is  perhaps  the  more 
probable. 

With  exceptions  the  complicated  disintegration  sequences  of  the  raclic- 
elements  are  now  unravelled  and  are  indicated  in  figures  reproduced  in  the 
Ann.  Rep.  Chem.  Soc.,  1919  (Vol.  XV.),  p.  200. 

The  raw  material  for  the  preparation  of  Protoactinium  is  the  insoluble 
residue,  consisting  chiefly  of  Silica,  from  Pitchblende  after  treatment  of  the 
mineral  with  Nitric  Acid.  It  is  recommended  to  add  4  to  1%  Tantalum 
Oxide  to  the  residue  and  to  heat  with  a  little  Concentrated  Sulphuric  Acid 
and  excess  of  40%  Hydrofluoric  Acid  in  a  platinum  vessel,  properly  cooled, 
then  to  dilute  and  filter  through  a  paraffined  funnel,  evaporate  the  filtrate, 
and  ignite  gently.  This  renders  the  Tantalum  Oxide  containing  the  Proto¬ 
actinium  Insoluble  in  acids.  So  far  efforts  to  concentrate  it  from  Tantalum 
have  failed. — J.O.S.A.  5i./2o,147. 

Isotopes  are  very  closely  related  elements,  chemically  inseparable  but 
with  different  atomic  weights.  At  least  six  isotopes  of  lead  are  known  wffiich 
differ  either  in  atomic  or  radioactive  properties.  A  Table  of  Isotopes  is 
provided  in  the  Introductory  portion  of  this  Volume. 

Neon  is  a  mixture  of  isotopic  elements  of  wts.  20  and  22.  Chlorine  is  a 
mixture  of  at  least  two  with  wts.  35  and  37  and  soon. — Aston,  Na.,  Dec.  6, 
’19,  and  J.  R.  S.,  January  1920,  p.  5. 

The  rate  of  change  of  radio-active  elements  is  stated  by  Oswald 
in  the  words  “  As  time  increase *  in  arithmetical  progression  the 
quantity  of  substance  decreases  in  geometrical  progression .” 

Chemical  Identify  of  Radio-Elements. 

Uranium-X  and  radio-actinium  are  chemically  identical  with  thorium; 
mesothorium-2  is  chemically  identical  with  actinium  ;  radium-A  is  chemically 
identical  with  polonium  ;  radium-C,  thorium-C,  actinium -C,  and  radium- A 
are  chemically  identical  with  bismuth  ;  radium-/?,  thorium-/?,  and  actinium-/? 
are  chemically  identical  with  lead  ;  thorium-D  and  actinium-//  are  chemically 
dentical  with  thallium. — A.  Fleck,  Brit,  Assocn.,  1913- 
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Polonium. — This  is  another  radio-active  element  discovered  by  Mme.  Curie 
in  Pitchblende,  which  gives  off  the  a  rays  almost  exclusively.  Using  a 
preparation  of  Polonium  small  enough  it  is  possible  to  reduce  the  impacts  of 
the  a  partial e8  to  1  or  2  per  second. 

By  aid  of  a  loud-speaking  telephone,  it  is  said  to  be  possible  to  hear  Polonium 
breaking  up  into  a  particles  (Helium)— -the  work  of  Mme.  Curie. — P.J.  i./24,41. 

Polonium  is  identical  with  Radium  F  It  has  a  half  value  of  about  140  days. 
Polonium  and  Radium  are  present  in  a  ratio  of  1  :  5000. 

The  quantity  of  Polonium  in  a  Radium  mineral  is  1  mgr.  of  Polonium  for 
every  14  tons  of  Uranium. — For  Mme.  Curie’s  method  of  extraction,  see 
Nature,  Feb.  24,  19 10,  p.  509. 

Since  Polonium  is  the  last  of  the  active  products  in  the  radium  series  it  is  to  be 
expected  that  it  should  be  transformed  into  helium  and  lead,  one  atom  of  helium 
and  one  atom  of  lead  from  each  atom  of  Polonium — this  point  of  view  is  further 
substantiated  by  the  fact  that  before  the  formation  of  Radium  F.  seven  a  par¬ 
ticles  are  successively  given  off,  each  of  which  being  an  atom  of  helium  has  the 
atomic  weight  4.  Therefore  the  atomic  weight  of  polonium  would  appear  to 
be  (4  x  7~ )  28  less  than  that  of  uranium,  i.e  ,  238-5 — 28=210-5-this  looses  an 
a  particle,  i.e.,  4,  giving  a  final  atomic  weight  of  206-5 — a  value  very  close  to 
that  of  lead. — Rutherford. 

Radium  rays  are  of  (at  least)  three  main  types  i — 

(1)  The  a  rays,  non-penetrating  and  only  slightly  denable  in  a 
strong  magnetic  field,  deviation  about  TirVtr  part  of  that  of  the  (3 
particle, — the  direction  being  opposite  to  that  of  the  /3.  (2)  The  (3 

rays,  moderately  penetrating,  deviable.  (3)  The  7  rays,  exceedingly 
penetrating,  non-deviable. 

When  speaking  of  [3  and  7  Radium  rays  what  are  really  intended 
are  the  (3  and  7  rays  of  Radium  C  and  Cs.  The  emanation  like  Radium 
itself  gives  only  a  rays. — (vide  table  antea.)  The  whole  of  the  (3  rays 
result  in  the  later  changes  of  the  4  active  deposit.’ — Soddy, 

The  a  rays. 

These  are  demonstrated  by  Crookes’ ^Spinthariscope  (aim'd apis,  a 
scintillation),  and  by  Glew’s  Scintilloseope. 

Ninety -nine  per  cent,  of  the  total  energy  of  Radium  is  due  to  the 
a  rays,  the  j3  and  7  being  responsible  for  the  remainder. 

The  a  rays  from  Radium  are  complex — 4  different  types,  each  with  a  definite 
range  ’  or  distance  it  will  travel  in  any  absorbing  medium.  The  most  pene¬ 
trating  type  according  to  Bragg  travels  in  air  at  atmospheric  pressure  and 
ordinary  temperature  71  mm.  (just  under  3  inches)  and  no  more.  This  fact 
is  made  use  of  in  a  most  convincing  lecture  experiment  in  w-hich  bare  Radium 
Bromide  is  placed  in  the  centre  of  a  flask  coated  inside  with  Sidot’s  Blende 
(crystalline  Zinc  Sulphide),  there  is  no  marked  effect  until  the  air  is  Tariffed 
by  means  of  a  pump — at  the  first  stroke  of  which  the  Blende  begins  to  glow-. 
— F.  Soddy 

The  ranges  of  “  a.  ’’rays  in  air  vary  from  70-6  m.m.  for  Radium  C.to  27m.m. 
for  Uranium. — Na.,  July  20/11,98. 

The  fastest  a  particle  is  completely  absorbed  by  the  time  it  has  travelled 
two  incles  in  air.  As  a  general  rule  this  particle  travels  further  in  light  gases , 
e.g.,  Hydrogen,  then  in  heavy,  e.g.,  C02. — Rutherford,  P.J.  i./i3,767. 

The  a  rays  are  absorbed  by  glass,  mica,  a  thin  sheet  of  aluminium, 
or  indeed  a  sheet  of  note  paper,  or  by  three  inches  of  air.  Glass, 
however,  can  be  blown  so  thin  as  to  allow  the  radiation  to  pass. 
Vide  posted. 

The  rays  constitute  electrically  charged  atoms  travelling  at  12,000 
miles  a  second,  each  a  particle  being  associated  with  2  charges  of  -f- 
electricity.  Crystalline  Zinc  Sulphide  is  very  markedly  sensitive 
to  them  though  much  less  to  the  [3.  Barium  Platino-Cyanide  and 
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Willemite,  on  the  contrary,  are  more  affected  by  the  p  than  the  a  raps 
The  mass  of  the  a  particle  is  about  four  times  that  of  the  Hydrogen 
atom  and  is  enormous  in  comparison  with  that  of  the  particles 
composing  the  p  rays.  The  a  particle  is  a  Helium  atom  ( v .  Helium). 
This  accounts  for  the  feeble  penetrative  power  of  the  former. 

The  ‘law  of  density’  governs  the  penetration  of  metals  and  other 
substances  by  these  rays,  the  absorption  being  proportional  to  the 
density.  Tin,  however,  is  an  exception  both  for  the  a  and  p  rays  ; 
for  the  a  it  is  about  the  same  as  aluminium,  and  for  the  p  it  is  about 
three  times  as  opaque  as  its  density  would  indicate. 

The  question  as  to  mass,  or  volume,  of  the  preparation  comes  into 
consideration  in  the  case  of  the  a  rays, — the  more  the  surfaceis  spread 
out  the  less  absorption  there  is  of  a  radiation  by  the  substance  itself. 
The  a  ray, s  from  1  mgr.  of  Radium  produce  more  electrical  effect  than 
the  p  and  7  rays  from  30  mgr.,  e.g.,  in  discharging  a  silk  tassel. 

Rutherford  has  shown  that  at  the  point  where  the  a  particle  is  no  longer 
detectable  h  is  still  travellii  gat  5,000  miles  a  second.  Beyond  this  fluorescent 
and  electrical  actions  all  cease  simultaneously.  It  follows  that  a  particles 
expelled  at  a  velocity  below  5,000  miles  per  second  cannot  be  detected,  doubt¬ 
less  there  are  such  changes  akin  to  radio-activit  y  which  may  be  proceeeding 
without  our  knowledge. 

All  substances  absorb  a  rays  proportionally  to  the  square  root  of  their 
atomic  weights,  if  elementary,  or  to  the  sum  of  the  square  roots  of  the 
weights  of  the  constituent  atoms,  if  a  compound  or  mixture. — F.  Soddy. 

Ail  a  particles  have  the  same  mass  and  differ  only  in  the  initial 
velocity  of  expulsion  whether  expelled  from  Radium  emanation, 
uranium,  thorium,  or  any  other  bodies  which  expel  them. 

Rutherford  succeeded  in  detecting  Helium  outside  a  sealed  thin 
glass  vessel  containing  Radium  in  vacuo — the  glass  being  thin  enough 
to  allow  the  a  particle  to  pass-— this  being  a  further  point  towards 
proof  that  the  a  particle  is  an  atom  of  Helium.  He  has  also  counted 
the  number  of  a  particles  expelled  from  a  given  quantity  of  Radium 
every  second.  A  milligram  emits  136  millions  per  second. — Soddy. 

The  a  particle  carries  two  atomic  changes  of  positive  electricity, 
i.t.,  it  is  a  divalent  ion. 

The  speed  of  a  particles  is  such  that  the  life  of  each  a  particle  is 
completed  in  about  1 '1,000,000,000  second. — Sir  W.  H.  Bragg. 

A  photographic  plate  contained  in  a  special  form  of  dark  slide  may  be  used 
in  place  of  Willemite  Screens  to  demonstrate  positive  rays,  giving  thus  per¬ 
manent  records. — Sir  J.  J.  Thomson. 

J’Ut*  a  particles  expelled  in  any  one  type  of  disintegration  travel  with  exactly 
the  same  velocity — which  is  gradually  diminished  to  exactly  the  same  extent 
for  each  particle  in  passage  through  a  homogeneous  absorbing  medium,  until 
the  “  critical  velocity  ”  2-7%  of  that  of  light  is  reached.  The  ionisation 
produced  in  any  given  length  of  its  path  increases  as  the  velocity  of  the  particles 
diminishes  down  to  the  critical  velocity,  when  all  effects  cease  abruptly  and  the 
a  particle  is  absorbed  or  passes  beyond  means  of  detection.  The  range  of  the 
a  : particles  is,  therefore,  an  important  constant. — F.  Soddy. 

In  Luminous  Paints  composed  of  Radium  and  Zinc  Sulphide  the  Zinc 
Sulphide  undergoes  rapid  deterioration — the  rate  of  decay  in  luminosity  is 
proportional  to  the  amount  of  Radium  present,  but  not  exactly  proportional. 
Radium  paint  made  according  to  Admiralty  Specification  containing 
0-4  mgr.  of  Radium  Bromide  or  its  equivalent  (in  1  Gm.  of  Zinc  Sulphide) 
has  a  luminiosity  of  about  0-03  foot  candles,  while  a  paint  containing  hair 
this  amount  of  Radium  has  more  than  half  the  luminosity.  The  sample  con¬ 
taining  0-4  will  die  at  a  much  more  rapid  rate  than  the  other  the  weaker 
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preparation  has  a  much  longer  life.  This  is  not  generally  known.  In  the 
manufacture  of  radium  paint  the  a  particle  is  by  far  the  most  elective  to 
use  for  bombarding  Zinc  Sulphide. 

The  a  particle  from  Thorium  4  D  *  has  a  longer  range,  8-6  cm.,  than  that 
of  Radium  (7  cm.) — the  a  particle  will  travel  through  this  distance  in  air 
in  not  exceeding  1/1 000th  of  a  millionth  of  a  second.  The  particle  in  question 
from  Thorium  4  D  ’  is  therefore  more  effective  in  producing  luminosity,  but 
against  this  is  the  disadvantage  of  the  relatively  short  life  as  compared  with 
Radium.  If  Mesothorium  had  a  life  equal  to  that  of  Radium,  the  half  period 
of  which  is  2,000  years  against  5-5  for  Mesothorium,  it  would  be  advantageous 
to  use  it.  Old  samples  of  Rati  sum  are  hotter  than  others  for 
making  paints. —  The  explanation  being  that  old  Radium 
is  richer  in  the  disintegration  product  ‘  F’ — in  fact 
the  a  radiation  of  Radium  increases  for  the  first  100  years.  Ionium  would 
be  an  ideal  excitant — the  radiation  from  this  consists  of  a  particles  only 
and  its  half  period  is  even  longer  than  that  of  Radium. 

The  Presence  of  Mesothorium  may  be  detected  by  a  special  form  of 
Glew’s  Scintilioscope — the  scintillations  from  Thorium  occurring  in  pain 
due  to  the  fact  that  when  Thorium  emanation  disintegrates  it  gives  out  an 
a  particle  by  reason  of  which  it  becomes  changed  into  Thorium  *  A,’  which 
in  its  turn  in  the  fifth  of  a  second  gives  out  another  a  particle. 

In  making  Radium  paint  the  best  method  is  to  place  a  little  of  the  mixed 
powder  in  a  watch  glass  in  a  heap,  moisten  it  with  Turpentine  and  then  add 
about  an  equal  amount  of  Mastiche  Varnish  and  apply  with  a  sable  brush, 
taking  care  that  the  crystals  of  Zinc  Sulphide  are  not  broken.  Spodumene, 
a  native  form  of  lithium,  exposed  to  radium  rays  is  luminescent  on  wanning. 
Balmain  ’a  Paint  (Calcium  Sulphide)  is  improved  by  the  presence  of 
traces  of  bismuth. — A.  H.  Glew. 

For  an  account  of  Manufacture  of  Luminous  paints,  see  P.J.  ii./2i,185. 

Chemical  action  of  a-rays  on  Hydrogen  Sulphide,  Ammonia,  Nitrous  Oxide 
and  C02.  The  last  is  only  very  slowly  decomposed. — J.C.S.A.ii./2o,214. 

The  p  Kays.  / 3  rays  are  deviable  in  an  electric  field.  They 
consist  of  electro-negatively  charged  electrons  (not  atoms  of 
matter  like  the  a  particles),  infinitely  smaller  than  the  a  atoms, 
and  have  a  mass  about  T-0Vo-  that  of  the  hydrogen  atom.  This 
does  not  mean  weight — it  refers  to  inertia. 

The  jS  rays  are  100  times  more  penetrating  than  the  a  rays,  being 
reduced  to  half  value  by  passage  through  0‘05  Cm.  of  aluminium. 
They  are,  however,  absorbed  for  the  most  part  by  1  mm.  of  lead. 

3  or  4  m.m.  of  Aluminium  or  1  inch  of  cardboard  is  suffieent  to 
absorb  all  [3  rays,  while  y  rays  have  been  shown  to  pass  20  Cm.  of 
Lead  or  2  feet  of  iron. — Rutherford. 

The  average  velocity  of  the  particles  of  the  cathode  rays  in  a 
Crookes’  tube  is  5,000  to  10,000  miles  per  second,  that  of  the  fastest 
of  the  (3  particles  of  Radium  is  as  high  as  170,000  miles  per  second, 
i.e.,  approaching  that  of  light,  but  in  addition  there  are  various  types 
of  “  soft  ”  feebly  penetrating  slowly  travelling  j3  rays — Soddy 
distinguishes  these  by  brackets — (j3)  rays. 

The  a  and  /3  rays  “  ionise  ”  the  gas  through  which  they  pass,  making 
it  capable  of  conducting  electricity.  The  Hon.  R.  J.  Strutt  devised  a 
Radium  Electroscope  for  showing  the  dissipation  of  the  negatively 
charged  rays.  We  described  this  apparatus  fully  in  earlier  Editions. 

Silver  ( q.v .)  emits  a  secondary  radiation  very  similar  to  the  radiation  from 
Radium,  c/.  p.  295. 

Tbs  Y  Rays  usually  accompany  the  j3  rays,  i.e.,  analogous  with 
the  “  X  ”  rays  which  are  produced  by  and  accompany  Cathode  raj^s, 

Y  rays  are  identical  with  ‘  X  ’  rays  except  as  a  rule  far  more  pene¬ 
trating*  They  are  given  off  by  Thorium  and  Uranium  also,  and  are 
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about  10v)  times  more  penetrating  than  the  j3f  being  reduced  to  half 
value  by  6  to  7  Cm.  of  glass  or  aluminium  ;  they  will  pass  through 
almost  everything,  even  7  centimetres  of  lead  before  being  reduced 
to  1%  of  their  original  strength.  According  to  .Rutherford’ they  can 
be  detected  after  passing  through  20  Cm.  of  lead. 

They  are  about  10,000  times  more  penetrating  than  the  a.  When 
y  p&ss  through  matter,  j3  radiation  appears  in  its  place,  moving 
first  in  direction  of  the  original  y  but  afterwards  scattering  in  the 
ordinary  manner  of  /3  rays.  The  penetration  and  therefore  speed 
of  the  j3  radiation  thus  produced  increases  with  the  penetration 
of  the  y  radiation  to  which  it  is  due. 


Haat  Eolation. — Saif  a  grain  of  .Radium  Bromide  evolves,  according 
to  F.  Soddy,  about  2  calories  of  heat  every  hour,— in  4  years  70,000  calories. 
Half  a  grain  of  coai  gives  out  during  complete  combustion  only  about  250 
calories  so  that  in  the  period  in  question  (4  years)  Radium  emits  nearly  300 
times  the  energy  obtainable  from  the  same  weight  of  coal.  98%  of  the  heat¬ 
ing  effect  of  Radium  is  due  to  the  a  particles. 

It  is  unwise  to  keep  radium  in  solution  in  a  sealed  vessel  as  the  gradual 
production  of  hydrogen  and  oxygen  may  cause  it  to  burst.  Carbon  Dioxide, 
Ammonia  and  Hydrochloric  Acid  are  also  decomposed  by  it. 

Radium  Emanation.  Radon  Rn.=222.  Syn.  Niton  {Ramsay)  Nt. 
=»  222*4  ( since  altered  to  i-522). 


Radium  gives  off  a  gaseous  emanation  allied  to  the  Argon  family.  It  may 
be  regarded  as  Radium  that  has  lost  an  a  particle.  It  should  occupy  one  of 
the  two  vacant  places  in  this  group  in  the  periodic  table.  It  is  inert, — not 
capable  of  absorption  by  chemical  means.  Niton  disintegrates  in  definite 
stages,  and  in  doing  so  gives  out  the  various  rays — see  Table  antea.  It 
is  void  of  chemical  activity,  and  follows  Boyle’s  law.  Its  boiling  point  at 
standard  pressure  was  found  by  Rutherford  to  be  —  65°  C.  Gray  and  Ramsay 
considered  the  emanation  cannot  exist  a3  a  liquid  below  —  71°  C. 

L’ne  gas  is  given  otf  witnout  appreciable  loss  of  weight  of  the  original  matter, 
and  can  be  aspirated  through  a  tube  and  be  made  to  condense  at — 150*  0  by 
freezing  with  liquid  air. 

Itself  strongly  luminous,  it  causes  Willemite  to  glow  brilliantly  in  the  dark. 
It  can  be  filtered  through  wool  as  distinct  from  cathode  particles,  v.  p.  291 
It  was  found  by  Sir  W.  Ramsay  and  Prof.  Soddy  to  give  the  helium  spectrum 
on  keeping  three  or  four  days;  in  fact,  the  emanation  changes  into  helium. 

Ramsay  found  that  in  3-7  days  the  amount  of  luminous  gas  was  only  habits 
origin il  size,  and  in  thirty  days  it  was  only  the  smallest  pin-point  in  the  tube. 

This  reduction  in  volume  is  concurrent  with  the  change  from  the 
gaseous  to  the  solid  state  ( v .  Table  antea).  When  a  Radium  Salt  is  dis¬ 
solved  in  water  and  the  liquid  evaporated  do  dryness,  the  Radium  will  be  found 
to  have  lost  the  greater  part  of  its  radio-activity,  i.e.,  the-  intensely  radio-active 
Emanation  wilt  have  passed  off  on  dissolving  in  the  form  of  a  gas.  unless 
steps  are  taken  to  prevent  its  disappearance.  The  (s  and  y  rays . will  have 
disappeared,  and  the  a  rays  would  be  only  a  quarter  as  powerful  as  initially 
the  activity,  however,  gradually  recovers  in  a  month.  The  energy,  of  the 
Emanation  is  three  times  as  great  as  the  Radium  from  which  it  is  obtained. 

F.  Soddy.  ,  ,  ... 

The  Emanation  decomposes  water,  hydrogen  being  3%  in  excess  and  will 

cause  the  gases  to  recombine. 

The  volume  of  Helium  produced  from  100  volumes  of  emanation  is  about  o\ 
volumes,  agreeing  with  the  view  that  the  a  particle  is  a  Helium  atom. 

JyfiiTYi  siiy 

An  atom  of  Helium  and  an  atom  of  Emanation  are  simultaneously  expelled 
when  an  atom  of  Radium  is  disintegrated,  but  when  the  quantity  of  Emanation 
has  reached  its  maximum  it  does  not  accumulate  further  with  further  lapse 
of  time.  The  Emanation  is  absorbed  by  cocoanut  charcoal  (q.v.)  at  ordinary 
temperature  and  pressure.  On  heating  the  charcoal  the  emanation  is  diiven 
off,  and  can  thus  be  concentrated.  This  has  been  used  for  extracting  the 
Emanation  always  present  in  the  atmosphere. 
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Standards  for  Radium  Emanation. 

The  unit  of  Emanation  is  called  the  *  Curie  ’  and  is  the  quantity  of  emana¬ 
tion  in  equilibrium  with  1  Gm.  of  Radium  (element)  with  the  sub-divisions 
‘  Millicurie  ’  and  *  Microcurie  ’ — the  millicurie  being  equivalent  to  1  mgr. 
and  the  microcurie  to  1/1000  mgr.  on  these  lines. 

Other  more  or  less  arbitrary  standards  not  now  officially  recognised  are  the 
Gram-second  and  Milligram-minute.  The  former  is  the  amount  of 
emanation  freed  from  1  Gm.  of  Radium  element  during  1  second. 

The  Mache  Unit  used  for  measuring  the  small  amount  of  electricity 
in  certain  radio-active  waters  depends  on  the  saturation  current  leak 
through  an  electroscope  due  to  the  emanation  and  its  products  Radium  A 
and  Radium  G.  It  is  the  quantity  oj  radio  activity  which  causes  a  leak  of 
1/1000  of  an  electrostatic  unit  of  current  intensity. 

The  Mache  Unit  is  a  minute  one  whereas  the  Curie  is  a  large  one.  The 
emanation  combined  in  10  litres  of  Mineral  Water  moderately  radio-active*, 
is  of  the  order  0T  Microcuriei 

The  Units  compare  as  follows : — 

Curies  Millicurie-  Microcuriei  Milligram-  Mache; 

minutes 

1  1,000  1,000,000  7,992,000  2,500,000,000 

0-000001  0-001  1  7-992  2,500 

1  ‘Electrostatic  Unit*  =  1,000  Maeh6  Uait3.  ef.  B.M.J.  i./i3,118 
U/i3,1107. 

A  slide  rule  for  Radon  dosage  calculations. — W.  Y.  Mayneford,  B.J.R., 
Dec.,  ’28. 

Induced  or  Excited  Radio-activity. 

Solid  substances  in  the  immediate  neighbourhood  of  a  Radium  Salt  acquire 
Induced  Activity.  After  removal  the  activity  decays  abnormally  rapidly 
at  first,  but  subsequently  in  geometrical  progression  :  k  value  30  minutes. 
Induced  Activity  consists  of  a,  fs  and  y  rays.  It  is  in  the  form  of  an  “  Active 
deposit."  In  this  active  deposit  changes  take  place  several  times  in  quick 
succession.  The  bodies  are  termed  Radium  A,  Radium  B,  Radium  C,  Radium 
Clf  and  Radium  D. 

In  the  case  of  Thorium  the  induced  activity  lasts  a  few  days,  whilst  that 
of  Actinium  decays  slightly  more  slowly  than  that  from  Radium. 

Secondary  fs  radiation  may  be  well  shown  (Glew)  by  placing  a  tube  of 
radium  above  a  photographic  plate  face  downwards  on  a  piece  of  metal,  e.g. 
Platinum  covered  by  a  piece  of  black  paper  ;  there  results  darkening  of  the 
plate.  The  photographic  efficiency  of  this  secondary  radiation  is  greater  than 
that  of  the  primary  radiation  which  has  already  passed  once  through  the  film. 

Tne  hardness  or  penetrability  of  secondary  rays  produced  by  impact  of 
Radium  rays  is  governed  by  the  Atomic  Weight  of  metal  giving  rise  to  them. 
— F.  H.  Glew,  J.R.S  ,  Oct.,  iqis. 

Substances  such  as  Lead  Foil  or  common  Salt  placed  in  the  neighbourhood 
of  Radium  become  coated  and  can  be  similarly  used  for  superficial  applications. 
Sodium  Chloride  so  treated  is  sometimes  dissolved  in  water  and  used  for 
injection  purposes. — W.  E.  Dixon,  B.M.J.  i./29,239. 

Helium  (He=4)  Is  occluded  in  various  minerals  especially  those  of 
Uranium  and  Thorium,  This  suggested  to  Ramsay  and  Soddy  the  investi¬ 
gation  which  led  to  the  proof  that  radium  emanation  is  in  part  helium. 

In  some  instances  its  volume  is  nearly  100  times  as  great  as  the  volume  of 
the  mineral  from  which  it  was  obtained. 

Helium  has  been  liquefied  at — 270*  C  ,  i.r.,  only  3*  from  the  absolute  zero. 

Helium  is  wie  of  the  ultimate  products  developed  by  nature  from  Radium, 
Uranium  and  Thorium,  formed  slowly  but,  nevertheless,  fast  enough  to  ensure 
that  all  minerals  containing  these  elements  must  contain  Helium  also.  The 
a  particle  from  Radium  is  an  atom  of  Helium.  There  is  simultaneously  an 
atom  of  Radon  produced  (vide  a  Rays  antea). 

Taking  the  atomic  weight  of  Helium  as  4  this  inert  gas  fits  in  with  other 
members  of  a  like  nature,  viz..  Neon  At.  Wt.  20,  Argon  40,  Krypton  83,  Xenon 
130. 

50  mgr.  Radium,  it  has  been  stated,  produce  0-000018  mgr.  Helium  in  60 
days,  or  0-0022  mgr.  in  1  year  from  1  Gm.  of  Radium  Bromide.  About  2  mgr. 
of  Helium  are  produced  from  1,000  tons  of  Uranium  per  annum.  It  is  possible 
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draw  conclusions  as  to  age  of  geological  formations  from  the  accumulation 
of  Helium  m  them. 

F.  Soddy  detected  the  production  of  Helium  from  Uranium  and  Thorium— 
the  amount  is  1' 500,000,000,000  of  the  Uranium  or  Thorium  per  annum  which 
accords  with  theory.  The  method  of  detection  depends  on  the  use  of  strongly 
heated  Metal  Calcium,  which  in  vacuo  absorbs  all  gases  except  Helium. 

An  analysis  of  the  atmosphere  shows  that  one  cubic  metre  contains 
Argon  ..  .  ..  9-323  litres 


Neon. . 
Helium 
Krypton 
Xenon 


18-1 

5-4 

0-049 

0-0059 


c.c 

e.c. 

c.c. 

c.c. 


Professor  Moureu  has  definitely  established  that  the  rare  gases  are  present  in 
the  external  atmosphere  surrounding  the  earth,  and  also  in  the  air  found  in 
the  interior  of  the  earth.  C.D.,  Jan.  *23,869. 

Commercial  Use  of  Helium. 


Helium  is  present  in  gases,  minerals,  springs — at  some  springs  in  France 
as  much  as  5%  is  present.  Prior  to  1918  the  total  amount  isolated  did  not 
exceed  three  or  four  cubic  metres.  It  is  twice  as  heavy  as  Hydrogen  (the 
atmosphere  being  14-4).  Next  to  hydrogen  it  is  the  lightest  gas 
known.  It  enters  into  no  combinations,  and  is  quite  inert :  it  is  non-explosive. 
It  was  suggested  in  1914  to  fill  envelopes  in  air  ships  instead  of  Hydrogen.  Its 
rate  of  diffusion  through  the  envelope  is  30%  less  than  that  of  Hydrogen.  At 
Bow  Island  a  supply  of  10,500,000  cubic  feet  is  available  annually.  It  is 
conveyed  by  pipes  to  Calgary  where  first  Nitrogen  with  a  content  of  5% 
Helium  is  obtained,  while  liquid  Methane,  Pentane  and  Butane  are  also  pro¬ 
duced  in  large  amount.  By  submitting  this  5%  Helium  to  a  temperature  of 
—  163  at  a  pressure  of  25  to  30  atmospheres  Helium  of  87  to  90%  purity  is 
isolated,  and  this  can  be  further  purified  by  means  of  liquid  air.  Hydrogen 
with  a  content  of  20%  Helium  is  still  non-inflammable. — Prof.  J.  C.  McLennan, 
J.C.S.,  July,  1920,928;  C.B.  *20,845;  L.  i./2o,164 ;  Na.  May,  20/20,  p.  360  ; 
Aug.  12/20,  p.  747. 

30,000  to  40,000  cubic  feet  are  extracted  daily  from  natural  gas  in  the 
U.S.A.  It  is  compressed  in  steel  cylinders  and  stored,  and  its  export  is  pro¬ 
hibited.  Sir  E.  Rutherford  succeeded  in  converting  a  certain  _  amount  of 
Nitrogen  into  Hydrogen  by  bombarding  the  gas  with  the  nuclei  of  Helium 
atoms  in  the  form  of  a-Rays.  It  possesses  92  %  of  the  lifting  power  of  Hydro¬ 
gen.  Mercury  at  the  temperature  of  liquid  Helium  (490°  F .  below  the  freezing 
point  of  water)  has  a  remarkable  super-conductivity.  No  natural  gas  within 
the  Empire  has  been  found  to  contain  as  much  as  \  %  of  Helium,  whereas  in 
Texas  gases  containing  1  to  2%  are  available. — Prof.  J.  C.  McLennan,  J.R.S. , 
Oct.,  ’24,171. 


Transmutation  ol  Hydrogen.  , 

Norman  Collie  ife  Patterson  independently  found  indication  of  produc¬ 
tion  of  Neon  &  Helium  from  Hydrogen  on  subjecting  the  latter  to 
bombardment  by  Cathode  ray3.  This,  if  correct,  would  be  a  case  of  synthesis 
in  contradistinction  to  breakdown  as  in  the  disintegration  of  Radio-active 
1)0  ilGS 

Sir  William  R,amsay  found  that  on  treating  water  with  Radium  Emanation 
he  obtained  Neon  in  addition  to  Helium-  The  equation  He  (4)  +  U  (ib;  - 
Ne  (20)  may  be  the  explanation.  ,  - 

In  Bath  waters  there  is  three  times  as  much  Neon  as  Helium,  JNiton  decom¬ 
posing  in  the  bowels  of  the  earth  and  the  nascent  Helium  uniting  with  n 
nascent  Oxygen  to  form  Neon.  Ramsay  also  showed  the  production  of  Argon 
when  Sulphur  and  Hydrogen  are  subjected  to  Cathode  Rays  for  4 -or  5  - 

and  of  Krypton  when  Selenium  and  Hydrogen  are  treated  in  the  same  m _  • 

He  viewed  the  change  of  Hydrogen  to  Helium  as  polymerism.  It  .s  po 
that  Xenon  may  be  formed  by  action  of  Cathode  Rays  on  Tellurium  in  p  ^ 

Copper  Salts  under  influence  of  radio-energy  yield,  it  is  said,  distinct  traces 

°f  In  "response  to  criticism,  Professor  Collie  stated  he  was  satisfied  ^at  Neon 
and  Helium  have  been  produced  from  substances  m  which  they  were  previou,  y 
not  present.  In  the  case  of  Radium  the s  degradation 1  cannot ;  be ’hastened  or 

checked,  but  this  artificial  production  of  Helium  an^  ^  '  Atomic  Weights, 
of  the  system— at  the  bottom  of  the  list  of  low  and  of  thelowest  Atomic  w  eign 
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Prof.  P.  Soddy  says  lie  traced  the  Helium  in  vacuum  tubes  to  the  Aluminium  : 
electrodes. 

Hon.  R.  .1 .  Strutt  nas  been  unable  to  confirm  the  work  of  Collie  and  Patter¬ 
son.  This  may  be  due  to  the  difficult  conditions  of  the  work. 

The  duration  of  geological  time  suggested  by  the  study  of  radio-active  e 
minerals  is  of  the  order  of  500  million  years. — Ha.,  July,  1911,  p  9. 

Radio-activity  may  be  regarded  as  one  phase  of  the  cycle  of  evolution  of 
matter — the  other  phase — the  construction  is  infinitely  slower.  The  radio¬ 
active  phase  is  virtually  the  culmination  of  the  long  constructive  phase  during 
which  atomic  complexity  has  increased  to  such  an  extent  that  it  eventually 
leads  to  instability. — B  M.J.  ii./n,1546. 

Atomic  energy. — If  Hydrogen  could  be  transmuted  into  Helium  energy 
could  be  produced  in  quantities  prodigious  beyond  the  dreams  of  scientific: 
fiction.  For  1  gram,  atom  of  Hydrogen,  i.e.,  the  amount  contained  in  9  Cc. 
water,  the  energy  expressed  in  terms  of  heat  is  1-6  x  1011  calories,  or  in  terms  s 
of  hours  200,000  kilowatt  hours.  There  is  enough  power  in  a  tumbler  of  water 
to  drive  the  “  Mauretania  ”  across  the  Atlantic  and  back  at  full  speed. — F.  W. 
Aston,  B..T.R.,  Jan.,  ’26,12. 

Radium  in  the  Atmosphere  is  present  to  the  extent  of  60  x  10-12 
Gin.  per  cubic  metre.  The  air  in  the  upper  atmosphere  (10  to  50  miles  up) 
has  been  shown  to  be  considerably  ionised,  possibly  due  to  the  direct  radiation 
from  the  sun  which  consists  of  a  p  and  y  radiations  inter  alia. — Rutherford 

Action  on  Bacteria,  Tosins,  Ferments,  Blood,  etc. 

The  fact  seems  to  be  clear  that  Radium  Rays  are  not  bactericidal  to  any 
extent.  L.  Barlow,  however,  detected  a  bactericidal  action  and  predicted  l 
the  use  of  Radium  in  bacterial  diseases  in  addition  to  malignant  growths. 

In  a  series  of  experiments  upon  diphtherial  Toxins  quantities  of  Radium 
Sulphate  varying  from  20-50  mierograms  and  the  duration  of  contact  with  the 
Toxin  being  thirty  days — with  non-radiferous  Toxins  the  “control  ”  guinea- 
pigs  died  within  from  24-72  hours  after  inoculation,  but  the  animals  inoculated 
with  the  radiferous  substance  survived  at  least  for  5-12  days,  and  in  some  cases; 
for  20-30  days.  A  similar  difference  between  the  action  of  the  radiferous  and 
non-radif  rous  Toxm  was  discovered  with  emulsions  of  the  living  Koch  Bacillus. 
Radium  has  no  retarding  influence,  however,  on  the  virulence  of  Tetanic  Toxin. 
— B.M.J.  ii./ 1 1,1025. 

Radiation  is  stated  rapidly  to  destroy  the  ferments  emulsin,  pepsin,  trypsin, 
and  ptyalin. 

Blood  in  vitro  mixed  with  Radium  emanation.  Haemolysis  occurs  with 
gradual  conversion  of  oxyhsemoglobin  into  met-haemoglobin.  The  haemolysis 
is  due  to  a-radiation.  Leucocytes  show  marked  degenerative  changes  when 
exposed  to  u-rays.  The  specific  properties  of  opsonin  and  hemolytic  comple 
m  nt  are  lost  when  serum  is  exposed  to  a-rays.  The  progressive  changes 
caused  by  these  rays  indicate  the  separate  identity  of  opsonin  and  complement. 
The  p  and  y  rays  yielded  negative  results  in  analogous  experiments. — 
H.  Chambers  and  8.  Russ.  Roy.  Soc,,  June,  1911,  per  Ha.,  June  15,  1911, 
p.  540. 

Radio-active  bodies  are  probably  poisonous,  acting  directly  on  the  nerve 
centres.  If  radium  emanation  were  used  criminally  the  excited  activity  would 
have  to  be  sought  for,  and  probably  would  not  be  found,  whereas  if  an  actual 
radium  salt  had  been  administered  even  the  ashes  of  the  dead  body  would 
show  the  necessary  radio-activity  to  convict  the  murderer. 

ct,  p  and  y  rays  of  Radium  arrest  acetous  fermentation  in  dose  of  1  micro¬ 
gramme  per  cent,  of  liquid  ;  a  smaller  dose  accelerates  fermentation. — Laborde, 
Jl.Pharm.  Chirm,  1922,26,44 ;  Y.B.P.  ,'23,147. 


THERAPEUTIC  USE  OF  RADIUM. 

Distance  of  the  Part  to  be  irradiated,  from  the  Radium. 

As  with  light,  “  X  ”  rays  and  other  forms  of  Ether  vibration,  the 
strength  of  the  radiations  varies  inversely  as  the  square  of  the  distance, 
e.g.,  if  an  object  be  I  Cm.  from  the  Radium  and  another  5  Cm.  from 
it,  the  latter  will  only  receive  1/25  the  strength  of  radiation  of  the 
former.  If  the  Radium  be  5  Cm.  from  the  skin,  this  and  the  tissues 
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5  C^-  be^ow.1the  sI4a  sllc>u]d  receive  exactly  \  of  the  radiation 
received  by  the  surface,  but  the  intensity  is  greatly  diminished 
owing  to  absorption.  See  also  It.  Knox  under  Screens. 

Columbia  Wax  (see  also  p.  343),  is  used  for  supporting  tubes.  A  prenara 
Dust%thlS  kind  13  BeeSWax  100’  Hard  Paraffla  (M.Pt.  62°  C.)  1007 Fine  Saw 

Histological  changes  effected  by  radiation— initially  on  normal  skin 
there  is  stimulation— the  nuclei  showing  enlargement  and  alteration  in  shape 
the  stroma  swelling— the  more  superficial  cells  may  die,  the  epidermis  mean, 
whxle  peeling  off .  The  cells  lining  sebaceou  -  and  sweat  glands  and.  hair  follicles 
undergo  granular  degeneration  and  die  too.  In  the  deeper  lavers  normal 
cells  are  first  replaced  by  others  of  embryonic  type  and  these  “evolve  into 
ordinary  connective-tissue  cells.  Finally,  at  the  end  of  some  months  the 
general  structure  is  that  of  fibre-elastic  tissue.  In  the  case  of  new  growths 
the  changes  effected  are  similar,  with  exception  that  the  neoplastic  cells  in¬ 
stead  of  being  stimulated  have  their  vitality  lessened ;  their  evolution  ceases 
and  clumps  of  ceils  undergo  necrobiosis — meanwhile  normal  structures  in  and 
around  the  growth  show  increased  vitality.  With  regard  to  the  neoplastic 
cells  their  decrease  is  probably  due  to  alterations  in  the  blood  supply.  In 
any  case  if  treatment  has  been  successful  the  site  of  the  original  growth  be¬ 
comes  occupied  by  layers  of  fibrous  tissue,  or  in  the  case  of  a  more  or  less 
circumscribed  tumour,  by  a  body  resembling  an  innocent  fibroma.— Barcat 
and  Dominici. 

Muscle-nerve  preparations  of  the  frog,  effects  on.  Under  a  rays  the  irrit¬ 
ability  of  the  muscle-nerve  preparation  was  apparently  longer  preserved  than 
under  control  conditions,  p  and  y  rays  were  without  effect.  Ro  histological 
changes  found. — Lazarus  Barlow,  L.  ii./i2,1508. 

Distribution  and  Excretion  of  Radium  and  its  emanation  after 

administration . 


Experiments  on  mice  showed  :• — 

After  the  administration  by  mouth  or  by  injection  of  radium  a  widespread 
radio-activity  throughout  the  body.  Elimination  of  Radium  principally  by 
the  bowel  and  in  a  minor  and  slower  degree  by  the  kidneys.  Its  constant 
presence  in  the  lungs  after  inoculation  suggests  that  an  accumulation  of 
Radium  takes  place  v/ith  a  view  to  the  more  ready  excretion  of  the  emanation. 
After  administration  of  the  emanation,  and  however  introduced,  a  general 
radio-activity  of  brief  duration  is  caused  throughout  the  body.  Elimination 
of  the  emanation  takes  place  principally  by  the  lungs,  and  to  a  very  slight 
extent  by  the  kidneys.  Soluble  salts  of  radium  are  rapidly  eliminated,  how¬ 
ever  given.  The  insoluble  salts  per  os  are  excreted  directly  by  the  bowel  and 
there  is  no  evidence  of  temporary  absorption.  When  given  by  injection,  slow 
elimination  takes  place  by  the  bowel,  but  the  time  taken  is  so  great  that  the 
salt  may  be  considered  to  be  permanently  present  at  the  site  of  injection.  The 
elimination  of  the  emanation  occurs  rapidly,  and  was  complete,  after  powerful 
doses,  in  four  hours. — E.  Bellingham  Smith.— Qr.  Jl.  Med.,  Jan.,  1912,  p.  249. 


Chemical  Effects  produced  by  Radiations. 

It  is  undesirable  to  introduce  unprotected  Radium  Salts  (or 
Thorium  Salts)  into  the  system.  Apart  from  poisonous  action  at 
any  rate  of  the  latter,  these  may  remain  permanently  in  the  system 
and  destroy  surrounding  tissues.  —  Rutherford. 

Radium  Emanation  being  a  gas,  and  directly  concerned  in  the 
production  of  the  greater  part  of  the  activity  of  Radium,  it  is  essential 
that  Radium  Salts  after  preparation  in  their  final  form,  should  be 
kept  in  hermetically  sealed  tubes  from  the  air,  as  otherwise,  by  the 
escape  of  Emanation,  much  of  the  activity  of  the  preparation  is  lost. 

In  the  early  work  rodent  ulcers  of  superficial  origin,  lupus,  epithe¬ 
lioma  and  papilloma  were  cured  by  juxtaposition,  e.g.,  by  placing 
on©  or  more  5  milligram  glass  tubes  in  contact  with  the  part  for 
various  successive  lengths  of  time. 
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Simple  conditions,  *.e.,  chronic  inflammatory  lesions,  ulcers 
nsevi,  can  bo  treated  with  accuracy,  while  conditions  verging  on  tho 
maglinant,  i.e.,  the  rodent  ulcer  and  epithelioma  are  more  intractable 

The  Wave  Juengtli  is  the  fundamental  principle  of  radiatioi 
therapeutics.  When  the  correct  wave-length  for  a  particular  deptl 
has  been  estimated,  it  is  then  merely  a  matter  of  time — t.e.,  duration 
of  exposure — to  produce  a  particular  effect  on  the  tissues.  The 
effect  is  dependent  on  the  power  of  absorption  possessed  by  the 
tissue.  With  regard  to  the  relative  values  of  X  rays  and  Radium 
rays,  we  must  assume  that  we  are  dealing  with  radiations  having 
a  very  wide  range  of  wave-length,  the  7  ray  of  Radium  representinji 
the  extreme  limit  of  penetrating  power.  Given  an  equal  wave; 
length  from  either  agent,  the  effect  will  be  the  same.  The  X  ra} 
value  is  limited  by  the  inability  to  produce  X  rays  equal  to  the 
7  radiation  of  Radium.  The  voltage  required  to  produce  X  ray.v 
equal  to  the  hardest  7  rays  is  between  1  and  2  million. 

Wave  Lengths. 

The  following  estimations  have  been  made : 

Hardy  rays..  ..  Between  0-01  and  0-001  Angstrom  Units. 

X  rays  ..  ..  Between  0T0  and  0-05  ,,  „ 

Visible  light. .  ..  7,200  to  4,000  „  „ 

Ultra-violet  light  . .  4,000  to  200  „  „ 

Longer  radiant  heat 
waves  beyond  the 

red . 0*06  m.m.  to  7,690  „  „ 

Hertzian  or  Wireless 

waves  . .  . .  Follow  on. 

—From  a  paper  on  Radium  Therapy,  R.  Knox,  B.M.J.  i./22,631. 

1  Angstrom  Unit  —  10*8c.m.  This  is  equivalent  to  one  ten  milliontht 
part  of  a  millimetre. 

Non-malignant  oases.  Greatest  care  to  be  taken  in  treating 
so  called  port  wine  stains.  Radium  suggested  for  angiomas.  Uterine- 
fibroids  and  haemorrhage.  Subacute  and  chronic  leucorrhcea.  In¬ 
operable  hypertrophic  goitre.  Exophthalmic  goitre.  Leukaemias. 
Cataract  and  tuberculous  adenitis. — R.  Knox,  B.M.J.  i./22,631. 

Malignant  Disease. — In  skin  cancer,  Radium  the  agent  of  choice  when 
operation  is  decided  against.  Epithelioma,  being  difficult  to  control,  yields 
only  palliative  results.  Cancer  of  the  lip,  when  springing  from  the  skin  sur¬ 
face,  is  occasionally  treated.  Of  the  lingual  and  buccal  mucous  membrane 
is  treated  with  Radium  and  fulguration.  No  sharp  cutting  instrument  should 1 
be  used  in  this  region.  Malignant  diseases  of  the  antrum  should  be  treated,! 
operatively  plus  Radium.  Of  the  oesophagus,  if  in  very  early  stage,  of  the 
stomach  and  intestinal  tract,  surgery  followed  if  possible  by  radiation.  Early 
cancer  of  the  breast — Radium  has  rendered  seemingly  impossible  cases  oper¬ 
able.  Of  the  rectum — not  well  treated.  Of  the  prostate — should  be  removed, 
if  early,  and  Radium  tubes  and  needles  buried  at  the  time.  Of  the  fundus 
uteri — a  surgical  condition,  if  the  patient  is  able  to  stand  operation,  otherwise 
a  case  for  Radium. — R.  Knox,  B.M.J.  i./22,631  ;  see  also  R.  Hughes  Parry, 
Arch.  Radiol.,  *24,29,3. 

Radium  for  Cancer,  Med.  Re3.  Counc.,  Ann.  Kept.,  1927-8. 

During  the  last  seven  years  random  empiricism  has  been  replaced  i 
by  definite  technical  methods  for  the  treatment  of  cancer  by  Radium 
in  almost  every  region  of  the  body  except  the  stomach.  There  i3 
now  a  widening  circle  of  real  interest  in  Radium  therapy  among 
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surgeons.  Early  cancer  of  the  neck  of  the  womb  can  now  be 
removed  locally  by  Radium  as  surety  as  by  the  knife  and 
with  less  risk  and  suffering.  Radium  is  now  proved  the  best  means 
of  treating  ‘  inoperable  ’  cancer  of  the  mouth  or  tongue,  and  in 
‘operable’  cases  it  will  soon  replace  excision.  Confidence  in  Radium 
treatment  is  rapidly  gaining  ground  in  respect  of  cancer  of  the  breast 
in  women  and  of  the  rectum  in  men.  The  progress  is  only  the 
beginning  of  an  accelerating  advance,  but  there  is  at  present  a 
wholly  inadequate  supply  of  Radium  in  the  country  and  a  shortage 
of  trained  operators  and  available  beds. — L.  i./29,629.  See  further 
data  under  Metal  Tube  and  Screen  Results — postea. 

Irradiation  of  living  cells  shows  effects  in  three  stages.  (1)  increase  of 
cell  activity,  accompanied  by,  it  may  be,  proliferation  (2)  arrest  of  cell  activity 
(3)  degeneration  and  destruction  of  the  cell.  These  merge  one  into  the  other 
and  the  Therapy  depends  on  their  properties. — B.M.J.  iL/23,28;  L.i./24,344 

Pioneer  Work  : — 

The  late  Sir  J.  Mackenzie  Davidson  reported  many  cases  of  rodent  ulcer 
treated  without  a  failure. 

Dawson  Turner  reported  on  41  cases  treated  by  Radium  during  1912  at  the 
Royal  Infirmary,  Edinburgh.  Tubes  inserted  into  growths  wherever  possible 
and  left  in  situ  for  up  to  12  days  with  simultaneous  external  use.  Of  11  nsevi 
two  were  port  wine  stains,  seven  cured,  three  under  treatment  and  one  (port 
wine  stain)  did  not  return.  Rodent  ulcer  extraordinarily  amenable.  Radium 
is  superior  to  Carbonic  Snow  or  Zinc  ionisation  or  excision,  because  the  rays 
penetrate  deeply.  Secondly,  the  treatment  is  painless  ;  thirdly,  cosmetic 
results  good. — B.M.  J.  i./i3,606  ;  L.i./i3,817;  L.  i./i7.546. 

It  was  soon  found  in  the  early  pioneer  work  that  the  only  rays  that  can  be 
usefully  employed  for  malignant  growths  are  the  hard  p  and  y  ray3 — the  a 
and  soft  p  are  to  be  filtered  off. 

Epithelioma  of  tne  tongue  and  lip,  nsevus,  port  wine  stain,  pigmented  mole, 
hairy  mole,  angioma  of  the  eyelids,  keloid,  are  stated  to  have  been  cured. 

Ocular  Therapeutics. — Sir  Arnold  Lawson  and  the  late  Sir  J.  Mackenzie 
Davidson  reported  46  cases.  Method  of  Application. — Seeled  glass  tubes 
(permitting  only  p  and  y  rays  to  pass)  applied  direct  to  affected  part — the 
tubes  to  be  kept  in  close  contact.  The  eye  is  first  cocainised. 

Length  of  exposure. — 5  minutes  was  fixed  as  being  absolutely  safe.  A 
tube  of  20  to  30  mgr.  can  be  applied  to  the  inner  surface  of  the  lid  in  rodent 
ulcer  affecting  the  lid  border  and  so  lie  in  contact  for  £  hour.  No  ill  effects 
nor  aggravation  of  symptoms.  Pain  usually  transient.  Lesions  of  the  cornea 
can  be  treated  successfully  with  five  minute  dose  by  the  same  amount,  which 
for  affections  of  skin  and  lids  required  an  exposure  three  or  four  times  as  long. 
Superficial  lesions  of  the  cornea  can  be  treated  by  five  or  ten  mgr  applied 
once  or  twice.  20  mgr.  is  sufficient  to  combat  any  external  affection  of  the 
eye  and  eyelids  in  which  Radium  is  likely  to  be  of  service.  The  scars  produced 
— e.g.  in  cases  of  spring  catarrh — are  supple  and  smooth  without  the  slightest 
tendency  to  cause  cicatricial  dragging,  but  they  are  very  blanched. 

The  following  approximate  sub-division  ( initiated  in  earlier  editions) 
into  ‘  Tube  or  Needle  ’  and  1  Spread  Surface  ’  results ,  is  retained.  The 
data  should  be  compared ,  however ,  with  the  latest  information  on 
Radium  Containers  [Tubes,  Needles,  Plaques,  etc).,  postea . 

(1)  Metal  Tube  or  Needle  (inserted  into  Tumours)  and  Metal 
Screen  Hosuits* 

Deep  seated  or  deeply  extending  growths  can  be  cured  by  Radium 
radiations  from  which  the  less  penetrating  rays  are  filtered  out. 
Large  recurrent  scirrhus  of  breast  and  epithelioma  of  larynx  treated 
with  success.  50  mgr.  of  pure  Radium  Bromide  in  silver  tube  0*6  m.m. 
thick  advised,  placed  in  two  different  positions  during  the  treatment. 
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Action  at  a  depth  is  obtaine  d  by  using  large  quantities  of  Radium  an 
filtering  out  all  the  less  penetrating  radiations  and  giving  long  ex¬ 
posures.  The  question  of  success  with  Radium  treatment  appears  t 
depend  on.  structure  and  clinical  characters. — Finzi. 

The  following  are  in  a&gtrox.  alphabetical  arrangement. 

Carcinoma  of  Cervix. — Heavy  metal  screens  not  necessary.  In  no  car 
need  a  screen  thicker  than  1  mm.  of  Silver  be  employed  unless  huge  dosi 
are  given.  Method  of  use  at  Manchester. — A.  Burrows,  B.M.J.  ii./2i,52 
See  also  ibid.  ii./22,33. 

Not  justifiable  to  advocate  the  treatment  in  uterine  cancer  in  lieu  of  surge: 
in  operable  cases,  though  often  of  great  use  in  borderland  cases.  In  inope 
able  cases,  Radium  produces  a  degree  of  symptomatic  improvement.  Pro 
gress  of  the  disease  checked. — A.  B.  Hayward  Pinch,  B.M.J.  i./2i,881. 

Results  in  uterine  cancer  do  not  yet  equal  those  of  surgery. — Dougin 
Brew,  B.M.J.  ii./2i, 58.  Can  be  relieved  of  haemorrhage,  discharge  and  pain.- 
S.  Forsdike,  B.M.J.  ii./2i,129. 

Cancer  of  cervix — 50  cases  treated  with  Radium  at  St.  Bart’s  Hospita 
Haemorrhage  and  vaginal  discharge  ceased.  Life  prolonged  in  inoperabb 
cases.  173-6  mgr.  of  element  employed  in  some  cases.  24-hour  results  bette 
than  8-hour.  Disappearance  of  growth  from  the  cervix  within  a  few  weekr 
— M.  Donaldson  and  R.  G.  Canti,  B.M.J.  iL/23,12. 

Inoperable  carcinoma  of  cervix  treated. — M.  Donaldson,  B.M.J.  i . / 2 5 , 8 7 1 
See  also  G.  I.  Strachan,  ibid.  879.  At  Cancer  Hospital,  London. — P.  I 
Cole,  B.M.J. ii./25, 831  ;  see  also  M.  Donaldson  (Bart’s), ibid.  836;  S.  Forsdifc 
(Soho  Hospital  for  Women),  ibid.  839. 

There  is  less  primary  mortality,  less  morbidity,  less  loss  of  time,  wit 
Radium  therapy  than  in  radical  operation.  Palliative  results  in  cases  no 
permanently  cured  an  advantage.  Vesical  and  rectal  fistulas:  should  be  les 
frequent  in  Radium  therapy  as  technique  develops.  Repeated  irradiations 
of  distinct  value.  A  monthly  follow-up  is  essential.  Large  amounts  o 
Radium  not  necessary  to  produce  results. — G.  G.  Ward,  B.M.J.  ii./2 8,609. 

In  five  years’  time  the  knife  will  be  of  secondary  importance  in  cancer 
Radium  has  established  its  superiority  over  X-rays  and  is  entering  on  a  struggl 
for  supremacy  with  the  knife.  The  growing  part  of  a  tumour  is  its  edge 
the  interior  being  composed  of  old  degenerating  cells ;  the  first  must  b< 
attacked.  In  tongue  cancer  the  number  of  three  to  five-year  cures  already 
equals,  or  surpasses,  that  of  cures  by  the  knife  :  in  carcinoma  of  the  rectus 
the  knife  is  only  an  adjunct  to  Radium  :  in  breast  carcinoma  Radium  ii 
supreme  in  secondary  growth  which  can  be  completely  dispersed  by  it,  anc 
it  checks  the  advance  of  inoperable  cancer — do  away  with  the  vision  of  th< 
knife,  and  patients  will  come  earlier  in  the  disease. — D.  C«  L.  Fitzwilliams 
Pr.,  Nov.,  ’28,286-290. 

A  sad  disproportion  between  the  needs  and  the  supplies  in  all  quarters  of  th< 
country.  In  the  treatment  of  primary  cancer  of  certain  sites,  e.g.,  the  tongui 
and  cervix,  Radium  has  largely  taken  the  efface  of  surgery 
and  the  results  obtained  in  some  areas  suggest  that  it  is  now'  no  longer  neces’ 
sary  to  regard  ‘  inoperability  ’  as  always  synonymous  with  ‘  incurability. 
The  need  for  knowledge  of  the  proper  administration  of  Radium  is  as  pressinj 
as  the  need  for  Radium  itself  :  instructions  should  be  introduced  to  the  curri 
culum  of  all  teaching  centres,  and  hospitals  or  clinics  should  be  established 
for  full-time  study  of  Radium  treatment.  To  continue  to  be  content  witl 
the  present  grossly  inadequate  supplies  in  this  country  is  to  play  with  ai 
issue  of  national  moment — it  is  beyond  the  scope  of  private  donation  am 
subscription,  the  problem  is  a  national  one.-- A.  B.  Smith  and  S.M.  Smith 
Pr.,  Nov.,  '28,307. 

In  41  cases  of  uterine  fibroids  the  insertion  of  screened  Radium  into  th 
uterus  resulted  in  cures  in  88-2%,  improvement  in  5.8%,  and  failure  in  5-8% 
Of  209  cases  of  uterine  bleeding  so  treated  on  the  basis  of  follow-up  reports 
50%  of  which  were  made  after  5  years  or  longer,  93-3%  wrere  cured. — J.  R 
Linton  and  Co-workers,  Jl.  A.M.A.  i./2 9,968. 

*  Bomb  ’  treatment  likely  to  prove  the  method  of  choice  in  Radiun 
therapy,  but  high  cost  and  restricted  supply  of' Radium  require  urgen 
attention.  Economy  necessary — work  should  be  specialised  in  specia 
institutions,  and  ‘  night  ’  and  ‘  day  ’  staffs  employed. — A.  H.  Burgess.  Pres 
Address,  B.M.A^  '29  ,  B.M.J.  ii./ 29,134. 
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Radium  Teletherapy— -clinical  experience  with  a  temporary  ‘  bomb  ’ — E 
R.  Carling  and,  A.  J.  Leshe-Spinks,  B.M.J.  iL/29,180. 

Eadium  Treatment  of  Cancer  in  France  and  Belgium 

In  contrast  to  the  tendency  in  English  practice,  little  attention  is  being  paid 
to  Radium  emanation:  the  chief  line  of  progress  is  in  the  use  of  gamma  rays 
from  a  distance  by  aid  of  adherent  wax  support  (Columbia  Wax).  In  the 
case  of  malignant  disease  of  glands  of  the  neck,  for  instance,  a  collar  of  wax 
from  1  to  3  cm.  thick  is  moulded  to  the  neck  and  shoulders  and  Badium 
needles  m  Platinum  are  embedded  in  the  outer  surface  of  the  wax  :  the  face 
is  protected  by  a  lead  screen  embedded  in  the  wax  cast.  The  beta  rays  are 
absorbed  by  the  wax  and  the  patient  receives  pure  gamma  radiation.  In 
Brussels  a  thin  case  is  used  for  the  purposes,  moulded  to  the  contours  of  the 
body,  and  made  of  shavings  of  lime- wood  glued  together,  the  tubes  of  Radium 
being  supported  at  a  distance  of  5  cm.  from  the  body  surface,  and  equidistant 
from  one  another,  by  blocks  of  cork  or  iight  wood  attached  to  the  case.  The 
standardised  treatment  of  cancer  of  the  cervix,  which  gave  excellent  results, 
consisted  in  the  insertion  of  a  Lead  tube,  containing  a  large  dose  of  Radium, 
into  the  cervical  canal,  smaller  amounts  being  packed  into  the  lateral  fornices  : 
these  were  left  five  or  six  days  and  then  heavy  doses  of  deep  X-rays  given  as 
a  routine. 

There  are  15  regional  cancer  centres  distributed  throughout  France,  directly 
under  the  control  of  the  Ministry  of  Health,  a  large  supply  of  Radium  being 
concentrated  at  each  centre,  and  a  total  of  31^  Gm.  being  available.  France 
has  ‘  seized  Radium  with  both  hands,  and  is  far  ahead  of  us  in  organisation.' 
— D.  J.  Armour  and  H.  S.  Souttar,  L.  L/29,299.  The  use  of  Columbia  Wax 
is  well  known  in  this  country,  and  the  Brussels  ‘  shavings  ’  method  is  being 
substituted  in  London  by  the  use  of  plastic  wood. — E.  R.  Cauling  and  Stan¬ 
ford  Cade,  L.  i./29,363. 

The  following  conclusions  were  arrived  at  from  a  study  of  418  cases.  (1) 
Patients  with  carcinoma  free  from  necrosis  and  of  limited  extent,  may  be 
safely  given  the  total  radiation  dose  within  the  shortest  practicable  time. 
(2)  Patients  with  extensive  and  necrosing  carcinoma  should  be  treated  with 
fractional  doses  at  definite  intervals.  (3)  Patients  with  extensive  carcinoma 
almost  filling  the  small  pelvis,  or  with  large  necrosing  areas  and  advanced 
cachexia,  should  not  be  subjected  to  a  full  course  of  Radium  treatment. 
Bleeding  arrested  by  small  dose  of  filtered  Radium.  (4)  Recurrences,  follow¬ 
ing  the  application  of  a  correctly-measured  and  full  Radium  dose,  should  not 
receive  further  Radium  treatment.— H.  Schmitz,  per  B.M.J.E.  ii./24,67. 

Combining  operation  with  Radium  treatment  of  cancer.  It  is  an  advantage 
to  bury  Radium  tubes  and  needles  in  the  incised  area  and  paths  of  dissemina¬ 
tion. — W.  C.  Stevenson,  L.  ii./26,1158. 

Cancer  op  Buccal  Cavity  Treated. — Stanford  Cade,  L.  L/29, 8. 

Carcinoma  op  Larynx. — A  large  window  is  made  in  the  thyroid  cartilage 
and  5  to  10  needles  inserted,  lying  parallel  and  vertical.  The  needles  are 
1  to  2  cm.  long,  containing  0-5  or  1  mgr.  Radium  element,  a  0-5  mm.  filter  of 
Platinum  being  used  with  a  small  percentage  of  Iridium.  The  needles  are 
left  in  situ  for  6  or  7  days.  In  early  cases,  where  the  disease  is  strictly  localised 
to  a  vocal  cord,  a  high  percentage  of  cures  can  be  expected  and  after  results 
are  far  superior  to  those  obtained  by  operation.  In  advanced  cases  Radium 
should  always  be  tried  before  laryngectomy. — N.  S.  Finzi  and  D.  Harmer, 
B.M.J.  ii./28,887.  .  .  , 

Carcinoma  op  Rectum  treated  by  gamma  radiation. — C.  1.  C.  waMey 
and  H.  A.  Colwell,  L.  L/29, 553 ;  see  also  Sir  C.  Gordon-Watson,  B.M.J. 
L/29,671.  „ 

Small  amounts  of  Radium  for  prolonged  periods  are  more  likely  to  be  bene¬ 
ficial  than  large  amounts  for  short  periods.  In  treating  a  lymphosarcoma 
perhaps  the  most  susceptible  of  all  growths  to  Radium  of  the  size  of  an 
orange,  it  would  be  best  to  have  100  mgr.  Radium  in  5  or  10  mgr.  portions 
in  separate  tubes,  to  be  distributed  throughout  the  mass.  Dawson  lurne.., 
B.M.J.  L/23,100. 

Catarrhal  otitis  media. — p  and  7  Radium  rays  or  emanation,  if  Pr°P®y7 
filtered,  have  the  power  of  softening,  and  rendering  pliable,  dense  scie.ro 
tissue. — Sir  Wm.  Milligan,  Pr.,  Jan.,  1921. 

Dental  aspects  of  Radium  Therapy. — B.M.J.  L/29, 646. 

Fistula,  Anal  cured. — A.  Hallium,  per  Clin.  JL,  May  30/23,204. 
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Graves'  Disease  and  hyperthyroidism  successfully  treated  with  relative!; 
small  doses  of  Gamma  Rays  (Radium  and  Mesothorium).  One  or  two  e: 
posures  usually  sufficient.  No  severe  reaction  and  patient  may  return  t 
his  occupation  at  once.  Especially  suitable  in  non-operable  cases. — B.M.  J.3 
i./25,12. 

Lupus-epithelioma  treated.  Radium  tubes  screened  with  1  mm.  with 
rubber  protective,  the  latter  being  later  discarded.  284  mgr.  applied  for  1 
hours. — E.  Joselyn  Jauch,  L.  ii./2i,704. 

Lupus  in  the  nose  successfully  treated. — H.  Baumgartner,  per  Clin.  J1 
Nov.  28/23,574. 

An  exposure  of  at  least  100  hours  with  a  full-strength  unscreened  apparatn 
is  necessary  to  kill  T.B.,  but  such  exposure  is  impossible  for  the  tissues.  Cu 
tures  which  have  a  fairly  short  radiation  have  their  vitality  inhibited.  It  i 
probable  that  the  radiation  of  a  lupus  patch  for  a  moderate  length  of  tim 
weakens  the  vitality  of  the  tubercle  bacilli  and  so  enables  their  ingestion  b 
phagocytes. — H.  M.  Wharry  and  O.  Teichman,  L.  ii./25,1277. 

Menorrhagia. — Intra-uterine  application  of  Radium  should  be  employe 
for  all  cases,  whether  associated  with  menopause  or  with  the  presence  of  sinai 
fibromyomata  in  the  uterus,  or  in  young  women  with  no  signs  of  genera 
or  pelvic  disease. — Arch.  Radiol.,  ’23,47. 

Menorrhagia  treated.  Screened  with  2  mm.  of  Lead  and  3  mm.  of  Rubbe 
for  emanation  tubes,  and  1  mm.  of  Platinum  and  2  mm.  of  Rubber  for  tube 
containing  the  element.  Dosage  of  emanation  2,000  to  2,400  millicuri 
hours.  Dose  2,000 — 2,400  mgr.  hours. — G.  Blacker,  L.  L/23,421. 

Metrorrhagia  successfully  treated. — Clin.  Jl.,  May  16/23,237. 

Non-malignant  uterine  bleeding.  Disagreeable  sequelae  resulting  froir 
intra-uterine  radiation. — E.  «T.  McCann,  Pr.,  Jan.,  1921. 

Radium  treatment  safer,  almost  as  certain,  and  preferable  to  hysterectomy 
The  ideal  treatment  in  extremely  nervous  and  elderly  patients.  Radiun 
might  be  of  use  in  producing  artificial  menopause  in  patients  with  pathologica 
blood  disease,  with  a  view  to  conserving  their  blood  supply. — E.  E.  Murray 
B.M.J.  ii./28,610. 

For  severe,  persistent  uterine  haemorrhage,  Radium  preferable  to  eithe 

X-rays  or  hysterectomy, — inflammatory'  disease  of  the  tubes  and  ovaries  th 
only  contra-indication.  The  Radium  was  placed  in  the  uterine  cavity  anc 
only  the  y-ray  utilised,  the  amount  used  varying  from  50  to  100  mgr.  In  : 
cases,  50  mgr.  used  for  5  hours  ;  in  the  others,  100  mgr.  for  24  hours. — S.  Fors 
dike,  L.  i./23,1309.  See  also  G.  H.  Yarley,  B.M.J.  i./24,317  ;  also  D.  W.  Roy 
ibid.  496. 

Uterine  flooding  well  treated  by  Radium  Barium  Chloride  in  Silver  tubi 
0-6  mm.  thick,  pushed  into  the  uterine  cavity.  In  a  young  woman,  a  dose  o 
less  than  800  mg.h.  should  be  given,  but  in  a  menopausal  case  as  much  as  991 
mg.h.  may  be  given  and  treatment  repeated  in  6  weeks.  Contra-indicate< 

(1)  where  fertility  is  important,  (2)  wflen  myomata  are  present,  (3)  when 
there  is  chronic  inflammation  of  the  appendages. — B.M.J.E.  ii./24,84. 

Dangers  of  intra-uterine  application. — Per  Pr.,  May,  ’26,387. 

Middle-ear  deafness. — Selected  cases  substantially  improved  with  2  to  < 
applications  of  50  to  60  millicurie  hours.  Only  one  ear  irradiated. — W.  Hill 
B.M. A.  Ann.  Meeting,  B.M.J.  ii./28,309. 

Mikulicz’s  Disease. — A  peculiar  symmetrical  disease  of  the  lachryma 
and  salivary  glands.  The  glands  are  converted  into  tumours  thrusting  then 
out  of  their  normal  position  and  deforming  the  face.  Cross-fire  treatmen 
with  Radium  effectual  in  two  cases  agreeing  with  the  data  known  on  the  disease 
Half-strength  applicators  containing  in  all  in  one  case  120  and  in  the  othe 
240  mg.  of  Radium,  the  total  exposures  being  respectively  25  and  30  hours.— 
A.  E.  Hayward  Pinch,  B.M.J.  ii./26,586. 

Myeloid  Leukaemia. — Large  doses  of  Radium  applied  to  the  spleen  haw 
given  good  results  in  the  treatment. — Per  Pr.,  Apl.,  ’26,332. 

Prostatic  Hypertrophy. — In  cases  unsuitable  for  operation  the  conditioi 
may  be  improved,  the  Radium  introduced  in  a  urethral  catheter  containini 
two  canals,  a  lower  one  for  the  Radium  tube  and  an  upper  one  to  allow  urin 
to  escape.  Treatment  causes  marked  shrinkage  of  the  enlarged  gland.  Twi 
or  more  applications  are  generally  necessary. — B.M.J.E.  L/25,81. 

Tuberculous  Adenitis  treated  by  Radium.  Response  very  satisfactory 
— P.  Gosse,  L.  i./26,862. 

A  number  of  older  abstracts  are  now  removed.  See  Ylth  and  18 th  Edns 
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(II.)  ‘Spread  Surface’  (Plaque)  Results  (Mainly). 

By  spreading  a  minute  quantity  of  Radium  over  a  large  area  the 
thin  film  gives  a  rays  essentially  free  from  p  and  y,  since  the  two  last 
from  a  small  quantity  are  practically  negligible. — F.  Soddy. 

In  spite  of  this  clear  statement  of  the  fact  ‘  spread  surface  ’ 
irradiation  has  been  much  in  vogue  notably  in  France  with  long 
duration  of  treatment. 

By  using  surface  applicators  and  interposing  screens  it  is  possible  to  obtain 
action  at  a  depth  without  altering  superficial  tissue.  By  this  filtration  one 
diminishes  the  sum  total  of  the  rays  considerably,  necessitating  prolonged 
exposures— 50  to  200  hours.  The  very  penetrating  rays  (passing  through  a 
screen  of  lead  and  rubber  1-28  m.m.  thick)  are  called  in  Paris  the  ‘  hard 
beta  ‘  and  the  •  gamma  rays,'  the  lead  filter  having  absorbed  the  a,  soft 
0,  and  *  medium  0  rays. 

One  may  combine  use  of  2  or  more  applicators  around  a  tumour.  This 
*  crossed  fire  ’  effect  is  very  great,  hence  length  of  applying  is  reduced,  and 
results  in  many  cases  are  superior  to  those  produced  by  y  rays.  Various 
cases  of  carcinoma  healed. — Wickham  and  Degrais,  B.M.J.  i./o9,610,912. 

The  deeply  penetrating  y  rays  after  filtration,  found  hopeful  for  secondary 
gland  lesions  of  cancer  hitherto  untreatable.  Pharmacological  experiments 
conducted  on  a  frog’s  heart,  applying  radiation  from  16  mgr.  pure  Radium 
Bromide,  showed  no  effect.  The  same  applied  to  the  skin  in  the  same  time 
would  have  caused  a  severe  burn. — R.  B.  Wild. 

Neoplasmata  of  the  skin,  treated  by  Radium  and  “  X  ”  rays.  Less  than 
1  hour  doses  of  5  mgr.  per  square  cm.  unsatisfactory.  In  most  superficial 
cases  screening  is  not  necessary. — A.  A.  Russell  Green,  L.  i./i7,544.  * 

Tuberculous  adenitis  treated.  Properly  used  a  safe  and  certain  cure. 
15  mgr.  spread  on  a  flat  circular  applicator  1$  in.  in  diam.  is  best.  Screen  of 
silver  1  mm.  10  hours  is  a  suitable  time  for  each  application.  Probably  com¬ 
plete  cure. — E.  S.  Molyneux,  B.M.J.  ii./i9,705. 

Cases  treated  in  1913/14  show  no  signs  of  recurrence.  Square  flat  applica¬ 
tors  used.  Convenient  size  is  2  cm.  sq.  containing  15  mgr.  of  Radium  Bromide 
(sometimes  larger,  viz.  1  square  inch,  containing  the  same  amount).  The 
Radium  is  in  a  cement  not  liable  to  damage.  The  plaque  is  screened  with 
1  mm.  of  Silver,  then  lint,  then  two  layers  of  thin  gutta  percha  tissue.  The 
y  rays  are  used  for  the  work.  The  screen  absorbs  the  a  and  99-9%  of  the  0. 
Secondary  0  rays  are  set  up  on  emerging  through  the  Silver.  The  lint  and 
gutta  percha  tissue  absorb  these.  Dosage :  twice  a  week  at  first,  and  later 
once  a  week,  when  the  glands  are  subsiding. — E.  S.  Molyneux,  L.  ii./22,804. 

Cancer  has  been  treated  at  Middlesex  Hospital  with  large  quantities  of 
Radium  at  a  time.  It  has  been  a  matter  of  speculation  whether  clinical  results 
of  exposing  a  tumour  to  small  quantities,  say,  l/5th  Cm.  for  a  certain  number 
of  hours  would  be  improved  if  the  intensity  were  increased  25  times  (i.e.  5 
Gm.),  the  time  being  correspondingly  reduced.  Hitherto  the  difficulty  has 
been  to  obtain  a  sufficiently  intense  source  of  gamma  radiation.  This  is  now 
available. — L.  i./2o,164. 

Malignant  disease,  exophthalmic  goitre,  spleno-medut/lary 
leukaemia,  Hodgkin’s  DISEASE,  keloids  AND  naevi,  treated  at  Edinburgh 
Royal  Infirmary.  Small  rodent  ulcers  not  affecting  mucous  membrane  or 
bone  are  easily  cured  by  500  to  800  milligramme-hours,  using  a  filter  of  Silver 
H  mm.  thick.  In  early  malignant  affections  of  the  cervix,  big  doses,  6,000  to 
10,000  mgr.-hours,  should  be  given.  In  exophthalmic  goitre,  not  much  change 
can  be  expected  in  the  size  of  the  thyroid  or  in  the  exophthalmos,  except  in 
early  cases,  but  if  radiation  consistent  successful.  Dose :  300  to  500  mgr.- 
hours,  properly  screened. — Dawson  Turner,  B.M.J.  i/23,464. 

The  radiations  emitted  by  the  later  disintegration  products  of  Radium. 
W.  H.  Brown  and  J.  P.  McHutchinson,  Na.,  Feb.  23/24;  P.J.  K/24,222. 

Skin  Affections. — The  later  disintegration  products  of  Radium,  Radium 
D  and  E  used,  extracted  by  means  of  boiling  Aqua  Regia  from  finished  Emana¬ 
tion  Tubes.  Formula  for  Celluloid  Varnish  used  to  fix  active  powder  to 
Applicators.  Solution  of  Celluloid  in  Amyl  Acetate  s  oz.,  Acetone  f  oz., 
Acetic  Acid  \  oz.,  Acetic  Ether  i  oz.  Used  in  lupus  erythematosus  and 
various  types  of  nsevi.  Eczema  and  psoriasis  also  respond,  out  it  was  not 
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found  convenient  to  treat  large  affected  areas  by  means  of  application.  TI 
radiation  in  question  has  the  unique  property  that  it  is  absorbed  by  the  pa 
in  question,  since  its  effective  penetration  is  only  about  3  mm.  of  tissue. 
J.  P.  McHutchinson  and  W.  H.  Brown,  L.  L/26,755. 

Dosage  in  Radium  Therapy. — B.M.J.  i./29,506. 

Dual  Radio-therapy  in  malignant  disease. 

There  may  be  some  unknown  factor  in  Radium  radiations  which,  apa 
from  their  high  degree  of  penetration,  may  account  for  their  therapeutic  effee 

The  dual  method  for  deep  therapy  is  virtually  a  combined  crosi 
fire  /  by  working  two  tubes  at  the  same  time  from  both  sides  of  the  bod 
a  larger  dose  is  given  to  the  deeper  pathological  cells,  and  a  large  area  i 
covered.  Maximum  dose  used  20  X,  through  3  mm.  of  Aluminium.  Intrr 
thoracic  growth  responded  more  rapidly  than  with  the  localised  methe 
used  previously. — S.  Gilbert  Scott,  B.M.J.  i./2i,771. 

After-effects  of  Jladvmn  Treatment. 

Radium  (Mesotiiorium)  necrosis. — An  occupational  disease  among  worke 
employed  at  a  Radium  plant  engaged  in  making  luminous  watch  dials — for 
deaths  recorded.  It  is,  apparently,  the  result  of  introducing  minute  quar, 
tities  into  the  mouth  through  the  habit  of  pencilling  the  point  of  the  brus; 
with  the  lips. — F.  L.  Hoffmann,  Jl.  A.M.A.,  ii./25, 961-5.  The  clock  ar: 
watch  industry  of  the  U.S.  is  very  large.  Until  the  causative  element 
finally  established  and  a  reliable  measure  of  dealing  with  it  is  found,  ever 
operator  is  exposed  to  uncontrollable  danger. — ibid.,  J.  P.  P.  Knef.  Son 
unrecognised  dangers  in  the  use  of  radio-active  substances. — H.  S.  Martlano 
ibid,  ii .  / 2  5 , 1769-1776. 

Methods  for  the  detection  of  radio-activity  in  the  human  body  due  to  ingestic 
of  radium,  e.g.,  in  the  manufacture  of  luminous  watch  dials. — H.  S.  Martiam 
Jl.  A.M.A.  i./29,555. 

Leuksemia  following  the  use  of  radio-active  substances.  Produced  throug 
small  doses  frequently  repeated  over  a  long  period. — Jl.  A.M.A.,ii./25,1571. 

Untoward  sequels  are  excessive  skin  reactions,  fibrosis  of  deep  tissue 
increased  pain,  and  mental  or  physical  changes.  An  overdose  external! 
may  cause  telangiectasis,  scarring,  and  loss  of  hair.  In  uterine  cases  pal 
sometimes  occurs  in  the  hips,  groin,  back  of  leg,  and  in  the  lumbar  spim 
The  mental  after-effects  are  at  present  undetermined.- — P.  C.  Fenwic 
B.M.J.  i./29  473. 

Henrlque’s  method  of  reducing  high  blood  pressure. — The  metho 
consists  of  the  application  of  50  mg.  of  Radium  to  each  side  of  the  skull  at 
point  just  in  front  of  and  a  little  above  the  external  auditory  meatus.  Tb 
Radium  is  filtered  by  2  mm.  of  brass  and  is  at  a  distance  of  1  inch  from  tb 
skin.  One  hour’s  application  is  repeated  weekly  till  pressure  falls  to  norm: 
Relief  of  high  pressure  and  attendant  conditions,  e.g.,  intense  headach 
oedema  of  lower  extremities,  auricular  fibrillation  and  facial  paralysis. — i 
Henriques,  Radiol.  Review  (American). 

Radium  Institute  (London)  Report  for  1917. 

Analysis  of  cases  of  epitheliomata  of  the  mouth,  tongue,  fauces  and  oesc 
phagus,  carcinoma  of  uterus,  of  rectum,  of  bladder  and  of  the  breast.  Resuli 
in  treatment  of  sarcoma  on  the  whole  more  satisfactory  than  those  of  an 
other  form  of  malignant  disease  except  rodent  nicer.  Radium  rays  fhoug 
affecting  normal  tissues  to  a  much  less  extent  than  morbid  tissues,  do  atfe< 
them — this  is  a  hindrance  to  an  unlimited  increase  in  the  amount  of  radiatio 
employed.  Exophthalmic  goitre  at  first  aggravated,  but  later  all  the  sym] 
toms  ameliorated  (6  to  8  weeks). — B.M.J. !./ j 8,349.  L.  i./i8,442. 

(Manchester  and  District  Radium  Institute  Report.  All  early  roden 
ulcers  can  be  cured. — B.M.J.  i./i9,320.  P.J.  ii./i6,530.) 

Radium  Institute  Report  for  1920. 

Beta  rays  do  not  penetrate  far,  the  bard  being  reduced  to  about  6%  by 
cm.  of  body  tissue.  These  rays,  unscreened,  are  used  for  epitheliomata,  whic 
tend  to  fun  gate  aDd  not  to  invade  the  tissue ;  for  those  that  so  tend,  the  so! 
rays  are  cut  out,  and  medium  and  hard  rays  only  used.  The  blood  of  workei 
at  the  Institute,  after  lengthy  exposure  to  the  rays,  show  drop  in  red  cel 
and  hemoglobin.  Leucopertia  invariably  occurs.  White  CELLS  frequent! 
reduced  to  half.  Protection  called  for.  With  regard  to  dosage  :  cross-fii 
radiation  advised  for  epitheliomata.  Details  of  treatment  of  caroinomat 
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SARCOMATA,  RODENT  ULCER,  BLOOD  AFFECTIONS,  as  also  of  EXOPHTHALMIC 
goitre.  It  is  stated  that  Tubercle  bacilli  in  cultures  are  not  killed  bv  at 
least  100  hours’  exposure  to  Radium  rays,  but  shorter  radiation  thought  to 
dimmish  vitality.  The  beneficial  effect  observed  in  lupus  may  be  brought 
about  in  this  way. — B.M.J.  i./2i,609.  6 

Report  for  1921  .—Devoted  to  gynsecological  conditions. — B.M.J.  L/22,356 

Report  for  1922. 

Devoted  chiefly  to  carcinoma  of  tongue,  cesophagus  and  rectum. 
Emanation  tubes,  in  addition  to  irradiation  of  the  whole  lymphatic  area, 
stated  to  be  a  great  advance,  especially  in  the  case  of  the  tongue.  In  the 
case  of  the  cesophagus  the  position  is  disappointing.  Carcinoma  of  the  stomach 
is  treated  in  three  ways  (a)  by  laparotomy  and  embedding  tubes  24  hours 
( b )  by  irradiation  by  an  oesophageal  tube  rather  uncertain,  (c)  from  outside. 
He  carcinoma  of  rectum  the  report  is  favourable,  but  the  rectal  mucosa  is 
intolerant  of  irradiation. — B.M.J.  L/23, 297,301. 

Fordyce’s  disease  of  the  lips,  epithelioma  of  lip,  leukoplakia  of  the  cheeks, 
and  other  affections.  Review  and  abstract. — L.  1./ 23,503. 


Report  for  1923. 

Malignant  goitre.  In  advanced  and  inoperable  cases,  Radium  treatment 
should  most  certainly  be  adopted. 

Enlargement  of  spleen.  Radium  treatment  specially  indicated  in  spleno¬ 
megaly,  splenic  anaemia — Banti's  disease — spleno-medullary  leukaemia. J 

Tuberculous  adenitis.  It  is  probable  that  radiation  of  tuberculous  glancis 
weakens  vitality  of  contained  tubercle  bacilli  and  enables  their  destruction 
to  be  more  readily  accomplished  by  the  phagocytic  cells.  It  further  acts  as 
a  stimulus  to  the  production  of  fibroblasts,  with  consequent  development  of 
an  encircling,  constricting,  and  protective  fibrosis. 

Lymphadenoma.  Usually  exhibits  an  exceedingly  favourable  response  to 
Radium  Therapy. 

Lympho-sarcomata.  Spectacular  results.  Peculiarly  susceptible  to  gamma 
radiation. — L.  i./24,409,410. 

From  A  Clinical  Index  of  Radium  Therapy  (by  A.  E.  Hayward  Pinch.) 
(Published  by  the  Radium  Institute,  London,  1925)1 — 

It  is  now  a  general  rule  in  E.adium  Therapy  that  whenever  the  burying  of  a 
tube  in  a  growth  is  possible  this  method  of  treatment  should  be  adopted,  and 
the  employment  of  many  small  tubes,  which  can  be  inserted  rapidly  with  a 
minimum  of  disturbance  and  discomfort,  is  superseding  the  use  of  1  or  2  large 


tubes,  more  equal  and  effective  radiation  being  obtained. 

In  diseases  of  the  thyroid,  thymus,  spleen  and  lymphatic  system  flat  sur¬ 
face  applicators  are  chiefly  employed. 

Remarkable  improvement  has  been  effected  in  arthritis  deformans  bjr  tne 
daily  administration  of  250  Go.  of  a  Radon  solution  of  a  strength  2  miilicuries 
per  litre. 

The  action  of  Itadium  on  normal  tissues  and  organs,  and  the  skin  reactions 
following  treatment,  are  described  in  the  work  which  includes  *  Clinical 
aspects  of  the  Research  Department  of  the  Institute,’  by  J.  Mot- 
tram,  and  ‘  The  evolution  of  the  present-day  technique  e*  preparing 
Radium  and  Radon  applicators,’  by  W.  L.  S.  Alton. 

No  Radium  Institute  Reports  have  been  issued  since  1925  owing  to 
pressure  of  work. 

Report  of  the  Radiological  Committee  of  the  Medical  Research  Council 
on  the  Medical  Uses  of  Radium. — Leader,  B.M.J.  11-/24,1 1/0.  cee  aiso 
L.  ii./ 24,1353. 

Summary  of  Reports  from  Research  Centres  for  1925.— Technique .  for . ^norr_ 
hagia  does  not  require  further  research.  Radium  valuable  therapeutically 
in  myeloid  and  lvmphoid  leulaemia,  but  only  of  temporary  benefit.  iMo 
radical  change  in  Radium  therapy  of  malignant  disease  during  last,  o  years, 
but  tendency  to  use  numerous  comparatively  small  sources  of  Raaium 
for  Iona  Intervals  (7-10  days)  in  place  of  single  intense  sources 
for  shorter  times.  In  advanced  cases  of  cancer  of  breast  P^veote  ulce: ration 
of  the  recurrence  and  saves  much  pain  ;  in  early  cases  large ^oses  ci ruse 
tumours  to  disappear  or  retarded  growth  ;  results 
primary  carcinoma  of  the  ordinary  type.  Temporary  good  results  in  can 
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of  oesophagus.  Sarcoma  of  bone  successfully  treated.  Of  178  cases  of  im 
operable  cancer  of  uterus,  120  had  died  not  less  than  1  year  after  treatment 
27  were  apparently  free  from  disease,  and  31  were  alive  but  not  cured.  50-100 
mg.  Radium  element  introduced  into  cervical  canal  for  22-24  hours.- — 
B.MiJ.  ii./26,1137. 

Summary  of  reports  from  research  centres  for  1927. — Med.  Res.  Counc. 
Spec.  Rept.  Series  No.  126. 

Radium  Containers  in  current  use  comprise  Tubes,  Needles, 
Plagues  and  Cells. 

Tubes. — These  are  of  Platinum,  hermetically  sealed,  usually  1  mm.i 
thick.  Any  additional  screenage  can  be  added  by  enclosing  in  cap¬ 
sule  screens.  A  10  mgr.  tube  has  total  length  20-7  mm.,  external 
diameter  2*95  mm.,  length  15  mm. 

Needles  are  cylindrical,  with  an  eyelet  hole  at  the  end  and  either 
a  conical  or  triangular  trocar  point  at  the  other.  They  are  usually; 
of  Platinum,  with  a  percentage  of  Iridium  for  strength,  10%  for  the 
body  of  the  needle  and  25%  at  the  point.  The  thickness  of  wall 
varies  between  0-5  and  1  mm.  (See  also  Screens  infra.)  A  number 
of  these  needles  containing,  e.g.,  1  to  3  mgr.,  can  be  used  by  embed¬ 
ding  and  produce  cross-fire  effect.  ‘  Linear  Intensity  ’  is  a  new 
factor,  conveying  the  intensity  of  radiation  per  unit  of  length  of  the 
needle.  Some  hold  that  0-6  mgr.  per  cm.  length  of  needle  is  a  safe 
maximum.  Standard  dimensions  are  now  in  use,  e.g.,  for  a  1  mgr. 
Platinum  needle  :  total  length  26-5  mm.,  external  diameter  1-6  mm., 
length  of  chamber  15  mm.,  eyelet  5  mm.,  point  and  screw  6-5  mm. 

Needles  can  be  converted  into  tubes  for  use  in  cavities,  and  into 
plaques  for  surface  use,  by  means  of  suitable  applicators. 

Plaques. — For  surface  use,  employing  the  soft  /3  rays  Monel 
metal  containing  about  67%  Nickel,  28%  Copper,  and  5%  other 
metals,  is  used.  The  Radium  is  spread  in  the  shallow  portion  and 
fixed  in  position — over  this  is  a  face  of  the  same  metal  0-1  mm 
thick.  This  absorbs  approximately  50%  of  the  primary  /3  radia¬ 
tion.  The  apparatus  is  therefore  durable  and  uniform  and  super¬ 
sedes  varnishes  and  Vulcanite.  Monel  plaques  may  be  square, 
round,  oblong  or  oval.  ‘  Double  strength  ’  plaques  contain  10  mgr. 
Radium  element  per  sq.  cm.,  ‘  Full  strength  ’  5  mgr.,  and  ‘  Half 
strength  ’  2 ’5  mgr. 

Cells  are  similar  to  tubes,  but  generally  without  eyelet,  and  may 
be  used  for  minute  amounts  for  building  up  applicators  of  desired 
Radium  content. 

The  term  ’  Applicator  *  is  now  employed  to  cover  various  devices 
holding  the  container  in  therapeutic  use. 

Sheath  Needles  are  similar  to  ordinary  needles,  but  the  points 
are  screwed  into  the  shaft  and  hence  removable.  One,  two,  or  more, 

‘  removable  cells  ’  may  be  inserted. 

Flat  Applicators  for  Needles  are  of  Brass  or  German  Silver. 
These  have  windows  and  are  made  for  holding  2  to  6  needles. 

Needle  Introducers,  Prostatic  Applicators,  Uterine  Sounds  and 
Applicators  for  Antrum,  Rectal  or  Vaginal  and  Oesophageal  use 
are  also  available. 
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Scresns  o!  Lead  of  various  thicknesses  are  used,  e.g.,  14  mm. 
thick,  covered  with  rubber  allow  only  y  rays  to  pass. 

Lead  i  $  to  ^  m.m.  permits  the  hara  beta  5  rays  as  well  as  the  gamma. 

Silver  1  ram.  absorbs  99-9%  of  the  hard  p  rays  and  Brass  1-3  mm.  absorbs 
that  amount.  When  the  aim  is  to  utilise  p  rays,  the  duration  is  so  relatively 
short  that  the  y  ray  effect  is  wanted.  Screens  are  necessary  to  cut  off  the 
p  rays,  because  of  their  greater  action  on  the  superficial  structure. 

Remembering,  in  dealing  with  effects  of  radiation  on  the  deep  structures, 
that  from  a  point  source  the  intensity  of  the  radiation  diminishes  inversely 
as  the  square  of  the  distance,  and  taking  other  figures  into  account,  the  physio¬ 
logical  effect  of  the  y  rays  is  limited  to  a  distance  of  2  to  3  civ,,  in  the  treatment 
of  malignant  disease,  when  the  dose  required  to  induce  the  disappearance  of 
new  growth  is  one  which  will  almost  produce  a  similar  effect  on  adjacent 
normal  tissue. — It.  Knox,  B.M.J.  i./22,631. 


Platinum  i  mm.  screens  off  99'9  of  the  primary  p  and  enables  the  use  of 
all  y  rays. 

Gamma  radiation  acts  by  dissolution  and  absorption,  while  beta  radiation 
acts  by  destruction  through  necrosis,  with  consequent  suffering  to  the  patient. 
The  importance  of  adequate  screening. — Sir  C.  Gordon- Watson  and  Stanford 
Cade  L.  i./29,634. 


Radon  (Radium  Emanation). 

The  therapeutic  effect  of  Radon  (Radium  Emanation)  and  Radium 
Salt  are  stated  to  be  identical. — Report  of  Radium  Inst.,  L.  i./24,401. 

Malignant  Disease  of  the  upper  air  and  Food  Passages —Surgical 
removal  of  growth  should  be  undertaken  when  practicable.  The  lymphatic 
nodes  should  be  removed,  and  the  lymphatic  vessels  between  the  growth  and 
the  infected  nodes  irradiated,  preferably  from  within.  Where  possible,  the 
growth  to  be  irradiated  should  be  exposed.  The  introduction  of  a  number  of 
I  seeds  of  emanation  better  than  implantation  of  screened  tubes.  As  the 
periphery  of  the  growth  is  reached  the  emanation  dose  maybe  reduced, 
10,  20,  or  even  more  seeds  are  buried.  The  seeds,  from  3  to  6  mm.  in  length 
and  1  to  2  mm.  in  thickness,  containing  a  dose  of  0-5  to  1  me.  of  emanation 
(  =  0-5  to  1  mg.  Radium  element)  are  implanted  parallel  1  cm.  apart,  and 
become  enc.apsuled  or  slough  out.  1  me.  of  emanation  emits  132  hours  of 
radioactivity. —Sir  W.  Milligan  B.M.J.  U./26, 825.  Treatment  by  daither  my 
— the  cases  most  suitable  are  those  in  which  the  growth  is  confined  to  the 
mouth. — W.  S.  Syme,  B.M.J.  ii./26,826. 

Screened  Radon  Seeds  for  Implanting. 

The  seeds  are  cylindrical  shells  of  Platinum  tapered  at  both  ends  contain¬ 
ing  a  piece  of  capillary  glass  tubing  containing  Radium  emanation.  Each 
seed  is  6  mm.  long  and  1*1  mm.  in  diameter,  with  a  wall  of  0-3  mm.  of  Platinum. 
Attached  to  the  seed  is  a  fine  black  thread,  which  marks  the  position  of  the 
seed  in  the  turnout  and  facilitates  its  removal.  The  seeds  contain  1-5  rnilli- 
curies  of  Radon  at  the  time  of  implanting,  giving  200  millicurie  hours,  radia¬ 
tion  if  left  for  14  days.  The  Platinum  screen  allows  about  90%  of  the  gamma 
rays  to  pass  through,  with  less  than  5%  of  beta  rays.  A  trocar  with  a 
special  cannula  is  used  for  implanting  the  seeds,  which  are  implanted  about 
2  cm.  apart.  While  customary  to  remove  seeds  when  period  of  activity  is 
over,  no  ill-effects  have  been  noted  where  seeds  have  been  left  permanently 
in  the  tissues.  Encouraging  results  with  tumours  which  are  difficult  to  treat 
by  other  methods.  The  initial  response  is  more  rapid  than  with  other  mrms 
of  Radium  therapy.  The  local  reaction  is  brisk  in  some  cases.  P .  Gosse, 
and  F.  E.  Chester-Williams,  L.  ii./28,323.  _  , 

Wertheim’s  nysteroctomy  for  advanced  carcinoma  of  the  cervix  made 
possible  by  the  use  of  Radium  Emanation  tubes  buried  in  the  cervix  ana 
surrounding  tissues. — L.  i./2o, 1270, 1278.  .  _  _ 

Malignant  granuloma  of  the  nose  well  treated  by  Radium  emanation. 
Four  tubes  of  about  12  millicuries  in  steel  needles  wrapped  in  lead  were 
left  in  18  hours.  A  second  dose  of  20  millicuries  was  also  given  and  a  turtner 
dosage  on  recurrence. — Sir  R.  Woods,  B.M.J.  ii./2i,65. 
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Some  patients  treated  with  no  results  with  X-Rays  and  Radium  recovered  i 
after  a  single  application  of  Radon.  Results  better  where  no  previous  treat¬ 
ment  had  been  applied  and  where  the  intratumoural  method  of  treatment  is  - 
applicable.  The  introduction  of  needles  is  advisable  only  where  the  tumour  is- 
sufficiently  large  and  is  not  closely  adjacent  to  the  bone :  best  results  in  j 
cancer  of  the  tongue,  lip,  penis,  and  other  similar  organs,  but  the  application 
of  masks  with  Radon  gave  favourable  results  in  other  parts. — The  average 
dose  for  superficial  application  or  filtration  through  2  mm.  Lead  is  1  to  1.5 
mcd.  (millicuries  detruites-de composed  R,adon)  over  1  sq.  cm.  of  surface, 
decreasing  this  for  large  areas  (100  sq.  cm.  or  more)  :  for  body  cavities  1  to  3 
mcd.  percm.oflength(in  cancerofthe  oesophagus)  :  not  more  than  2  mcd.  per 
cm.)  :  intratumorally,  0.5  to  1  mcd.  per  cc.  of  the  applied  tissue.  The 
R,adon  is  usually  left  for  7  to  10  days. — M.  I.  Nemenow  and  F.  S.  Grossmann, 
B.J.R..  June,  ’28,  187 — 196,  July,  '28,245. 

Radium  Emanation  Water. — Dose. — Half  a  pint  a  day  six  days  a  week 
for  six  weeks  for  patients  suffering  from  rheumatic  gout  and  similar  affections 
were  advised  by  the  late  Sir  F.  Treves.  Two  such  courses  generally  effect! 
a  cure.  This  refers  to  the  Radium  Institute  product  which  is  stated  to  be 
4,000  to  5,000  times  stronger  than  Spa  Waters. 

Sea  Water  contains  about,  0-9  x  IO*18  Gm.  Radium  per  litre,  i.e.  1  billionth! 
part  of  a  gramme  per  litre,  in  the  North  Atlantic;  various  other  .sources; 
yielded  an  average  of  16xl0*12  Gm.  per  litre, — the  amount  in  River  waters- 
is  less — e.g.,  about  1/4  that  of  the  Atlantic  for  the  St.  Lawrence,  and  the  Nile 
respectively.  The  amount  in  The  Atlantic  is  said  to  be  about  1/20  that  in 
a  weak  radio-active  spring. — S.  Russ. 

The  Sea  contains  about  20,000  tons  of  Radium.  One  ton  of  Radium  is 
equal  to  1,500,000  tons  of  coal  in  energy.  A  Gm.  of  Radium  gives  off  in  its 
lifetime  about  3,000  horse  power. — C.  E.  S.  Philips,  Cancer  Hospital  Lecture, 
10/12/13. 

See  also  Sea  Water  Injections,  Vol.  I. 

Dots  Flannel  described  as  of  high  radio-activity.  For  rheumatism, 
neuritis,  bronchitis,  lumbago,  sciatica,  stiffness,  sore  throat,  sprains,  etc. 

Pitchblende  Ointment. 

Pitchblende  25%  finely  powdered  in  Soft  Paraffin.  In  the  palliative  treat¬ 
ment  of  malignant  growths. 

Radium  Ointment,  Radium  Salve. — Preparations  under  these  names 
have  been  supplied  commercially.  Weak  Radium  Ointments,  preferably 
made  with  a  thoroughly  dried  soft  paraffin  basis,  might  prove  of  considerable 
utility  in  some  cutaneous  affections,  e.g.,  in  lupus,  psoriasis,  eczema,  boils, 
ulcers,  and  ringworm. 

Radio-active  Mud. — Continental  Spas  with  a  reputation  for  treatment1 
of  rheumatic  affections  by  mud  baths  owe  their  results  probably  to  the  fact 
that  the  mud  is  radio-active.  Such  mud  can  only  be  used  at  the  source. 

Uranium  Mud  or  Actiniferous  Earth  is  similar,  it  is  understood  to 
be  the  by-product  formed  during  the  process  of  breaking  up  uranium  ores. 
Its  radio-activity  is  said  to  be  due  to  traces  of  Radium,  Polonium,  and  in 
particular  to  Actinium.  It  emits  emanation  of  low  activity. 

Rheumatic  arthritis,  gonococcal  rheumatism,  nerve  affections  and  skin 
diseases  have  been  treated  by  compresses  and  pads  of  the  mud,  or  in  baths, 
about  8  ounces  to  40  gallons  of  warm  water.  The  length  of  application  of 
pads  varies  with  the  case — it  may  he  several  hours. 

Radio-active  mud  from  wells  in  Pistany,  Czecho-Slovakia,  for  making  into 
poultices. — L.  ii./22,744. 

The  therapeutic  action  of  mud  baths. — E.  Duhot,  Paris  Med.,  Apl.  18,  '25, 
345,  per  Pres.,  Mar.,  ’26,134. 

Radio-Synthesis. — It  13  possible  to  form  organic  chemical  compounds 
from  the  moisture  and  Carbon  Dioxide  in  the  atmosphere  by  the  aid  of 
Radium. — Na.  1922,  p.  714. 

Potassium  and  Rubidium  emit  (3  rays  but  show  no  other  evidence 
of  radio-activity. 
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RADIO-ACTIVE  DISINTEGRATION  PRODUCTS  OP 

THORIUM, 

Thorium  Nitrate,  described  in  Vol.  I.,  (used  for  gas  mantles) 
and  Mesothorium,  are  obtained  from  Monazite  Sand.  Travancore, 
in  the  extreme  South  of  India,  is  a  source  of  origin,  as  also  Brazil* 
The  sand  contains  5%  to  7%  Th02,  25%  to  30%  Pb205,  25%  to  35% 
Ce203  and  20%  to  30%  La203,  Pr203  and  NdG3.  Titanium  White, 
a  Titanito  of  Iron,  is  obtained  in  working.  It  is  used  as  a  paint  for 
interiors— -it  is  innocuous  and  does  not  blacken  in  town  air.  Meso¬ 
thorium  yield  from  the  raw  material  is  6  to  7  mgr.  per  ton.  Process 
described.  Its  activity  is  reduced  to  half  in  4  or  5  years.— -E.  White, 
P.J.  ii./22,440  ;  C.D.,  Nov.  11,  1922,  p.  671. 

Thorium  changes,  broadly  speaking,  into  Mesothorium,  and  this 
to  Radiothorium,  and  this  to  Thorium  X,  and  this  to  a  series  of 
other  products.  The  following  are  the  disintegration  data  as  to 
Thorium  ( cf .  Radium  chapter). 

Thorium  shows  an  activity,  measured  by  a  rays,  about  the  same 
as  pure  Uranium  compounds,  but  the  j3  and  y  ray  activity  is 
feebler.  In  the  by-products  of  a  single  year’s  manufacture  of 
Thorium  for  the  mantle  industry  the  Mesothorium  and  Radio- 
thorium  capable  of  being  extracted  possess,  it  has  been  stated,  as 
much  radio-activity  as  at  least  an  ounce  of  pure  Radium. 

Thorium  ‘  X  ’  is  prepared  from  pure  Thorium  Salts  (which  always 
contain  Radiothorium,  the  immediate  parent,  in  considerable 
amount).  It  is  obtained  by  addition  of  Ammonia  to  a  Solution  of  a 
Thorium  Salt,  and  evaporating  the  filtrate  and  removal  by  ignition  of 
the  Ammonium  Salts.  It  is  transformed  directly  into  emanation  so 
that  the  rate  of  production  of  emanation  is  directly  proportional  to 
the  amount  of  Thorium  ‘  X.’  About  a  month  after  removal  of 
Thorium  *  X  ’  the  Thorium  regains  its  original  activity  and  shows  an 
a  ray  activity  equal  to  about  one-quarter  of  its  value  before  separa¬ 
tion.  This  was  at  first  thought  to  be  the  activity  due  to  Thorium 
itself,  but  later  work  has  shown  that  this  residual  activity  is  due  in 
part  to  unseparated  products.  After  separating  the  thorium  from  the 
Ceylon  mineral  Thorianite  which  yields  large  quantities  of  helium, 
Hahn  found  a  radio-active  substance  of  slow  rate  of  transformation 
in  the  residues  which  gave  rise  to  Thorium  X,  and  the  Thorium 
emanation — Radiothorium. 

Radiofchoriurn  is  not  separable  from  Thorium  by  any  chemical 
processes.  Hahn  found  that  other  radio-active  products  must  be 
present  in  thorium.  On  examining  commercial  preparations  of 
Thorium  of  known  ages,  it  was  found  that  the  a  ray  activity  of 
Thorium  after  separation  decreased  at  first  for  some  years,  passed 
through  a  minimum,  and  then  slowly  increased  again  to  a  final 
value  represented  by  the  activity  of  a  pure  Thorium  compound, 
]  from  which  none  of  the  radio-active  constituents  had  been  separated. 
To  explain  this  it  was  necessary  to  assume  the  existence  of  another 
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THORIL 
from  the  International  Ta 


T 

1 

X  (see.)-1 

I 

Name 

Symbol  j 

Ate 

WT. 

1*31  X  1010yrs 

T89X  1010yrs 

1-68X10-18 

Thorium 

Th 

232 

6*7  yrs. 

9-67  yrs. 

3-28  XlO-9 

Mesothorium  1 

MsThl 

228 

6*2  hours 

8’ 9  hours 

3T2X10-6 

Mesothoriurn  2 

MsTh2 

228 

2'02  yrs. 

2’9i  yrs. 

1*09  XlO-8 

Radiothorium 

RdTh 

228 

3*64  days 

5'25  days 

2-20  XlO-6 

Thorium  X 

ThX 

224 

54  secs. 

78  secs. 

0-012S 

Thoron 

Tn 

220 

0T4  sec. 

0-20  sec. 

50 

Thorium  A 

ThA 

216 

106  hours 

15*3  hours 

1-82  XlO-5 

Thorium  B 

ThB 

212 

60  mins. 

87  mins. 

1*92  XlO-1 

Thorium  0  — 

ThC 

212 

[1.25  x  10— lJ 

10“ 11  sec. 

lO—ii  sec 

1011  (?) 

Thorium  C 5 

Th  O’ 

212 

Thorium  O  ’ 

ThO’ 

208 

(Lead) 

Pb  2  0b 

[6*7  X  10-5] 

Thorium  C  — 

ThC 

212 

3T  mins. 

4*5  mins. 

3-70  XlO-3 

Thorium  G ” 

ThC” 

208 

Thorium  O” 

ThO” 

(Lead) 

IS. 

pb  2  0  8 

j  208 

Note  1. — Thorium.  The  value  given  for  X  is  that  obtained  f 
the  direct  counting  of  the  a-particles  emitted  by  a  compound  of  thori 
All  the  other  values  are  less  ;  the  smallest  being  0*55  of  that  give 
the  table  and  giving  for  0  =  3*45  X  1010  years  and  for  T— 2*37  X 
years  (Phys.  Zeits .  1918,  19,259). 

Note  2. — Thor  on  is  also  called  the  thorium  emanation. 

Note  3. — Thorium  C  undergoes  a  double  disintegration  :  65® 
the  atoms  emit  /3-rays  and  produce  the  substance  ThC’  which  £ 
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IES 

adioactive  Elements — 1923. 


„  1 
tadia* 

tion 

a 

0 

[ 

V 

upAl 

1 

I 

^Al 

I 

JS 

m 

<8 

■w 

sS 

a 

2*58 

0*0469 

1 

. I 

and  y 

'0*37;  0*39;' 
0*43;  0*50; 

^  0*57  ;  0*60; 

|  0*66  and  % 

L  070 
f  a  0*0527  ;  "i 

y 

L 

20*2  to  38*5 

26;  0*116 

0*62 

‘ 

«(p) 

3- 67 

4- 08 

4- 74 

5- 40 

. 

1/30*47  ;  0*DiJ 

n-OKJ.fi 

0*0574 
0*0600 
0*63;  0*72 

r(C+  C”)0*29; 

«  0*36 ; 

l0*93  to  0*95 
0*0688 

2 

u 

and  y 

110 

160;  32-0*36 

•  •  •  • 

>5%  /3 

1 

14*4 

3 

j 

cc 

o  lu 

55%  o 
and  7 

f  4*551 

0*0572 

(See  ThC) 

l . 

4 

1 1?4*69) 

| 

| 

21*6 

0*096 

0*46 

5 

I 

L— J 

ys,  and  35%  emit  a -rays  and  produce  the  substance  ThO”  which 
3  /3-rays. 

ate  4 .—Thorium  G.  The  value  a0=4'69  is  that  corresponding 
.  V  =^0*0572  which  has  been  directly  measured. 

ate  5. — Thorium  (7”  is  also  called  thorium  D. 

>r  the  meaning  of  the  symbols  T,  a°,  V,  etc.,  see  the  data 
the  Uranium,  Radium  and  Actinium  series,  p.  327. 
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product  in  Thorium  called  Mesothorium  which  had  been  produced 
from  Thorium  and  was  transformed  into  Radiothorium. 

Mesothorium  is  easily  separated  from  Thorium.  There  is  no 
doubt  that  the  initial  discovery  of  Radiothorium  in  the 
Thorium  residues  was  not  a  result  of  the  separation  of  Radiothorium 
directly  from  the  Thorium,  but  of  the  separation  of  Radiothorium 
which  had  grown  in  the  interval  from  Mesothorium.  A  day  aftei 
separation  a  preparation  of  Mesothorium  shows  a  strong  (3  and  q 
ray  activity. — Sir  E.  Rutherford. 

Sir  E.  R-utherford  stated  that  as  a  large  amount  of  Thorium  is  being 
continually  separated  for  the  mantle  industry  the  activity  of  the  Meso¬ 
thorium  capable  of  separation  is  very  great,  and  there  seems  to  be  nc 
reason  why  an  amount  of  Mesothorium  equivalent  in  [3  and  y  raj 
activity  to  several  grams  of  radium  should  not  be  produced 
annually. 

Commercial  Mesothorium  is  standardised  by  comparing  thy  ray  activity 
with  that  of  a  standard  Radium  preparation. 

A,  p  and  y  ray  activity  in  a  specimen  of  Mesothorium  initially 
equal  to  one  milligram  of  radium  will  increase  in  three  years  to  tht 
equivalent  of  1’5  milligrams ,  and  after  ten  years  will  again  be  equal  tc 
one  milligram.  Consequently  during  this  ten  years  it  has  an  averagt 
activity  equal  to  T2  milligrams  of  Radium.  It  will  ultimately  decay  tc 
about  half  the  initial  value  after  twenty  years.  See  also  previous  Edns, 

Mesothorium  was  at  first  believed  to  emit  p  rays,  but  later  work  has  showr 
that  this  is  due  to  the  presence  of  a  substance  of  quick  period,  which  is  pro 
duced  by  the  Mesothorium.  This  new  product  called  Mesothorium  2  emit 
only  p  rays,  and  has  a  half  value  period  of  6*2  hours,  as  stated  in  tin 
Table. 

To  test  Radium  for  Mesothorium . — The  simplest  test  is  tc 
heat  it  for  a  short  time  to  drive  off  the  emanation.  The  preparation  musl 
then  lose  its  y-radiating  power  after  a  few  hours,  completely  regaining  it  only 
after  the  lapse  of  many  weeks.  Instead  of  heating  it,  it  can  of  course  be 
dissolved  in  water  and  the  solution  evaporated.  If  after  the  radium  emana¬ 
tion  has  been  driven  off,  and  the  radium  C  has  been  destroyed  (which  takes 
a  few  hours)  there  is  still  some  y-radiation,  this  is  due  to  mesothorium.  The 
ratio  of  the  y-radiation  before  and  after  the  treatment  is  a  measure  of  the 
proportion  of  Radium  and  Mesothorium  in  a  mixture. — Berichte  xliii.,3240 
Chemical  News,  Jan.  13,  1911.  J.R.S.,  April,  1911.  J.C.S.A.  ii./i  1,8. 

The  chemical  similarity  of  Radium  and  Mesothorium  forms  an  example 
of  two  elements  of  different  radioactivity  but  entirely  identical  chemica 
character.  The  process  of  extraction  of  Mesothorium  from  Monazite 
residue  is  similar  in  principle  to  that  of  Radium  from  Pitch-blende  residues. 

Mesothorium  and  Radiothorium  produce  very  marked  effects  on  a  Zinc 
Sulphide  Screen. 

Ratio  of  Mesothorium  to  Thorium. — R.  N.  McCoy  and  L.  M.  Hendersor 
(Abst.),  J.R.S.,  A  pi.  ’19,  p.  62. 

Therapeutic  Use  of  Thorium  Degradation  Products. 

Thorium  Salts  are  poisonous  if  introduced  in  the  system. 

Mesothorium.  Action  on  malignant  growths  is  said  to  be  ‘just  like 
Radium.’  Cancer  of  the  tongue  showed  improvement.  Psoriasis  plaques 
are  recorded  to  have  been  cured. — See  also  L.  i./i4,418. 

Malignant  and  non-malignant  cases  treated  by  introduction  of  Meso 
thorium  into  the  uterus  in  capsules. — B.M.J.  ii./i3,923,  but  burns  have  beer 
caused  by  its  use. 

Thorium  ‘  X.’ — Has  been  injected  into  sarcomata  and  given  intravenous!:’ 
in  dose  (?)  of  1/100,000  mgr.  in  1  Cc.  of  Normal  Sajine,  but  is  dangerous  anc 
piust  be  used  with  caution. 
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Myeloid  Ruksemia  treated  with  Thorium  “  X  ”  intravenously,  commenc¬ 
ing  with  dO  electrostatic  units  and  increasing  the  amount.  Treatment  con¬ 
tinued  for  9  months,  during  which  8,000  electrostatic  units  were  viven  The 
dose  must  be  found  experimentally  in  each  case,  the  blood  condition  beinc 
an  indication  of  amount  required.— B.M.J.E.  in/24,41.  Numerous  further 
abstracts  on  the  subject ,  last  Edn.,  p.  341,342. 


Thorium  ‘  X  ’  Poisoning  has  occurred  from  Injections. 

Thorium  emanation. — Inhalations  may  be  effective  in  the  initial  stage  of 
chronic  rheumatism.  _  Three  patients  took  daily  inhalations,  for  15  to  30 
days,  of  70  to  90  units.  Treatment  of  no  value  in  subacute  and  contra¬ 
indicated  in  acute  form.  In  cases  with  exostoses  intramuscular  injections  of 
Thorium-X  are  preferred. — per  Jl.  A.M.A.  ii./25,153. 


URANIUM. 

U=238  17 

Scientifically,  this  Chapter  should  of  course  have  preceded  Radium,  but  for 
ease  of  reference  it  is  placed  alphabetically. 

Uranium  is  a  constituent  of  Pitchblende  (t>.  Radium  Chapter)  to 
the  extent  of  40  to  70%.  Carnotite,  a  hydrated  Potassium- 
Uranium-Vanadate,  a  yellow  mineral  found  as  specks  in  sandstone 
or  as  incrustation  in  the  cracks  of  this  in  Western  Colorado,  is  a 
source  of  Radium. 

Uranii  Acetas.  U02(CH3C00)22H20  =424-25 
Small  yellow  crystals  with  odour  of  Acetic  Acid. 

Employed  principally  in  chemical  analysis,  e.g .,  Estimation  of 
Phosphoric  Acid,  cf.  Urine  Analysis. 

Luminosity  of  Uranium. 

Metallic  Uranium  and  its  salts  shaken  in  a  bottle  give  brilliant  yellowish- 
white  glow.  The  luminosity  can  be  maintained  by  continued  shaking,  and 
die  general  illumination  seen  easily  throughout  a  large  room.  The  Nitrate 
md  Yellow  Oxide  showed  the  same  effect,  but  to  a  very  much  smaller  eegree, 
vhilst  the  Black  Oxide  and  Sodium  Uranate  do  not  give  it. — Na.,  Dec.  15/10, 
>07. 

The  effect  is  due  to  oxidation  of  minute  particles  which  are  knocked  off. 
rhe  sparks  in  question  will  explode  a  mixture  of  Hydrogen  and  Oxygen  or 
gnite  Petrol  for  an  engine. — Na.,  Jan.  1911,308. 

Jranium-Calcium  Phosphate  (Hydrated).  Syn.  Autunite  (from 
Autun  in  France).  Ca(U02)2(P04)2,  8H50. 

This  yellow  mineral  has  been  used  for  irradiating  diseased  tissues  and  for 
■eating  chronic  deafness,  but  it  seems  probable  its  effects  are  too  weaR-.  To 
etermine  utility  exposure  for  three  hours  in  the  dark  should  provide  visible 
adio-active  effect  on  a  photographic  plate.  It  should  produce  a  shadowgraph 
f  a  coin  in  6  hours,  if  the  coin  be  placed  on  the  plate,  then  a  piece  of  wood 
inch  thick  and  the  mineral  above  it  must  contain  at  least  50  /0  of  tne 
rystals  in  the  matrix. 

Uranium  Copper  Phosphate  is  Uranite  (Syn.  Cuprouranite  or  Torbemite.) 
he  crystals  of  this  are  vivid  green,  and  are  found  in  Cornwall. 

•  7. 
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URANIUM  ‘X’ 

Uranium  and  its  Disintegration  Products. 

It  was  shown  by  Sir  William  Crookes  and  M.  Becquerel  that  from 
Uranium  Salts,  by  chemical  processes,  a  small  amount  of  sub¬ 
stance  (then  called  Uranium  X),  could  be  isolated,  which  was 
responsible  for  the  whole  of  the  /3-ray  activity.  The  salts  freed  from 
this  Uranium  X  gradually  and  completely  recovered  their  power 
of  producing  /3-rays,  so  that  the  Uranium  X  was  formed  by  the 
decomposition  of  Uranium. 

It  has  since  been  found  that  the  disintegration  is  rather  more 
complex.  Uranium  X  itself  not  being  a  simple  substance.  By 
loss  of  a  Helium  atom  (a  ray)  Uranium  1  (238)  is  converted  to 
Uranium  Xx  (234),  which  has  a  half-life  value  of  24*6  days.  This 
gives  rise  to  (3  rays,  changing  to  Uranium  X2  (234),  also  called 
Brevium,  which  has  a  period  of  only  1*15  minutes,  a  further  loss  of 
/3  rays  giving  Uranium  II.  This  is  related  to  Radium  through 
Polonium,  and  it  seems  probable  that  either  Uranium  I  or  Uranium 
II  gives  a  branch  chain  containing  the  Actinium  series. 

For  further  data-  regarding  the  products  of  Uranium  see  the  table 
for  the  Uranium  and  Radium  series,  ante  a. 

Uranii  Nitras  [UOJ(NOa),+ 6HaO=502-282. 

Dose. — J  to  5  grains  (0-03  to  0*3  Gm.)  after  meals. 

Lemon-yellow  prismatic  crystals.  Soluble  in  water  2  in  1.  Taste  astringent. 
In  psoriasis  and  senile  atrophy  of  the  skin,  lotion  of  this  salt  20  grains  to 
the  ounce  useful  and  Uranium  Oxide  Ointment  (q.v.). — A.  Clark,  B.M.J. 
ii./i2,716. 

Uranium  Oxide  occurs  in  2  forms: — 

(1) .  Uranous  Oxide.  Syn.  Uranium  Dioxide  UO,=270T7. 

A  black  powder  soluble  in  Nitric  Acid. 

(2) .  Uranic  Oxide.  Syn.  Uranium  Trioxide  U03  =  286T7. 

Orange  yellow  coloured  powder  soluble  in  mineral  acids. 

Uranium  Trioxide  a3  dusting  powder  in  a  recurrent  case  of  carcinoma  after 
surgical  treatment.  In  lupus  erythema  as  ointment  1  to  3  of  Lanolin.  Also 
15  grains  of  the  yellow  Oxide  in  Sterile  Oil  injected  into  the  substance  of 
malignant  growths. — A.  Clark,  B.M.J.  ii./i 2,716. 

Experimental  nephritis  produced  by  Uranium  Nitrate. — L.  i./i4,1453. 

Uranii  et  Quininae  Chloridum. 

Dose. — 3  to  6  grains  (0*2  to  0*4  Gm.)  thrice  daily. 

Yellow  crystals,  soluble  1  in  100  of  water.  For  diabetes  and  gout. 

Uranii  Oleas.  Dose. — $  to  5  grains,  vide  Oleata,  Vol.  I. 

Uranii  Salicylas.  Dose. — 5  to  20  grains  (0*3  to  1*2  Gm.). 

In  reddish  powder,  is  better  tolerated  than  the  nitrate. 


Acidran  Moly'bdicum  H2Mo04=  162*016. 

May  be  prepared  by  precipitating  from  a  solution  of  a  Molybdate, 
e.g..  Sodium  Molybdate  with  Hydrochloric  Acid.  It  is  soluble  in 
excess  of  the  Acid.  White  crystalline  powder.  Its  employment  is 
chiefly  technical  and  analytical.  Ammonium  Molybdate  is  con¬ 
tained  in  Froehde’s  Reagent,  q.v.t  used  for  testing  for  Alkaloids. 
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CHEMICAL  TESTS  &  MICROSCOPIC  METHODS  for 
[HE  EXAMINATION  OF  URINE,  BLOOD,  FiECES,  &c, 

URINE* 

The  quantity  of  urine  is  increased  in  chronic  interstitial  nephritis, 
Liabetes  insipidus  and  diabetes  nielli tus.  It  is  decreased  in  severe 
Liarrhoea,  fevers,  uraemia  and  conditions  which  interfere  with  the 
iirculation  through  the  kidneys.  The  usual  yellow  colour  is  duo 
.o  pigments  c.g.,  urochrome.  Blood  pigment  gives  a  red  or  brown, 
imoky  colour.  Urine  which  changes  to  a  red  colour  on  adding 
ilkali  is  sometimes  passed  by  patients  taking  phenophthaiein.  Dark 
ilack  urine  suggests  alkaptonuria,  melanotic  tumours  or  phenol 
poisoning. 

The  normal  reaction  is  slightly  acid  (pH  6'0),  due  partly  to  acid 
phosphates  and  partly  to  free  organic  acids.  Urine  may  become 
slightly  alkaline  after  a  full  meal.  On  standing  it  becomes  alkaline 
pwing  to  decomposition  of  urea  and  formation  of  ammonia.  A  similar 
narked  alkalinity  of  freshly  voided  urine  may  be  due  to  ammoniacal 
lecomposition  occurring  in  a  severe  case  of  chronic  cystitis. 

The  Specific  Gravity  of  urine  at  60°  F.  is  usually  between 
L'015  and  F025.  It  is  low  in  chronic  interstitial  nephritis,  diabetes 
nsipidus  and  many  functional  nervous  disorders.  It  is  high  in 
'evers,  parenchymatous  disease  of  the  kidney  and.  diabetes  mellitus. 

The  Total  Solids  of  the  urine  of  a  healthy  adult  amount  to  about  60  grams 
)r  950  grains  per  diem.  A  quick  clinical  method  of  determining  the  total 
>olids  is  to  multiply  the  last  two  figures  of  the  specif  c  gravity  by  the  number 
>f  ounces  voided  and  add  one-tenth  of  itself.  This  gives  the  amount  in  grains, 
45  x  20  =  900  +  90  =  990  grains. 

The  specimen  to  be  examined  should  always  be  the  first  urine 
passed  on  waking  in  the  morning.  In  female  patients  care  is 
pecessary  in  the  collecting  of  the  specimen  and  in  a  doubtful 
;ase  of  pyuria  a  catheter  specimen  is  preferable. 

lieroscopic  Examination. 

The  chief  objects  to  be  sought  for  are  blood,  pus,  epithelium, 
asts,  chemical  deposits  (crystalline  or  amorphous)  and  parasites, 
die  centrifuged  deposit  or  sediment  should  be  used  ;  a  drop  on 

slide  is  covered  with  a  cover  slip  and  studied  with  a  2/3  and 
/6  inch  objective.  For  accurate  estimation  of  red  blood  cells  or 
us  the  cells  in  the  fresh  uncentrifugalised  urine  should  he  counted 
l  a  Fuchs  Rosenthal  cerebro-spinal  fluid  counting  chamber.  Blood 
f  dealt  with  on  p.  391.  Casts  and  Pus  are  in  alphabetical  position. 

ipithelium. 

Epithelial  cells  are  normally  present  and  have  no  pathological 
:gnificance.  They  are  larger  than  pus  cells,  rarely  round,  usually 
on-granular  and  with  a  small  central  nucleus.  It  is  impossible 
)  determine  the  region  of  the  urinary  tract  from  which  epithelial 
fells  have  been  derived,  but  a  rough  classification  may  be  made. 
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Angular  sqamous  epithelium  comes  from  the  vagina.  Cells  frorr 
the  ureter  or  pelvis  of  the  kidney  are  small  and  round,  resembling 
polymorphonuclear  leucocytes  except  that  their  nuclei  are  definite^ 
round.  Such  cells  are  commonly  seen  in  specimens  collected  bj 
ureteric  catheterisation  and  must  be  distinguished  from  pus 
corpuscles.  Fragments  of  tumours  of  the  urinary  tract  should  b( 
teased  out  and  stained,  or,  better,  cut  into  microscopic  sections.  Th< 
recognition  of  isolated  cells  from  a  neoplasm  is  impossible. 
Chemical  Deposits. 

The  detection  of  a  crystalline  or  amorphous  deposit  in  the  urim 
is  no  evidence  that  this  substance  is  being  excreted  in  excess,  anc 
in  a  case  of  calculus  the  chemical  composition  of  the  urinary  sedi 
ment  gives  no  indication  of  the  nature  of  the  stone. 

The  only  urinary  deposits  likely  to  be  found  in  acid  urine  ar( 
Urates,  Uric  Acid,  Calcium  Oxalate,  Stellar  Phosphates  and  Oystin.  Urates  art 
amorphous,  brown  or  pink  and  disappear  on  warming,  Uric  acic 
appears  in  many  different  forms  as  yellow  or  brown  crystal 
which  are  soluble  in  sodium  hydroxide  and  reprecipitated  bj 
hydrochloric  acid.  Calcium  oxalate  occurs  as  clear  colourless 
octahedral  crystals  with  an  envelope  appearance,  or  as  dumb  bells 
They  are  insoluble  in  acetic  acid  but  readily  soluble  in  hydrochloric 
acid.  Stellar  phosphates  are  composed  of  calcium  hydroger 
phosphate  and  are  readily  soluble  in  acids.  They  appear  when  tht 
urine  is  nearly  neutral.  They  form  long  narrow  flat  prisms  whicl 
are  frequently  collected  in  bunches  or  rosettes,  or  may  be  fine  anc 
feathery.  Cystin  occurs  only  in  patients  with  the  rare  congenita 
abnormality  of  cystinuria.  They  occur  as  irregular  hexagons  witl 
clear-cut  straight  sides.  The  crystals  are  insoluble  in  acetic  acic 
and  ether,  but  soluble  in  hydrochloric  acid  and  in  ammonia  anc 
other  alkalies.  They  occur  only  in  acid  urine. 

The  commonest  deposits  in  alkaline  urine  are  Ammonium  Urate 
Amorphous  Phosphates,  Triple  Phosphates  and  Calcium  Carbonate.  Stella: 
Phosphates  occur  sometimes,  Ammonium  urate  forms  a  brownish  de 
posit,  soluble  on  warming.  Amorphous  phosphates  form  a  whit< 
amorphous  deposit,  soluble  in  acids.  Triple  phosphates  from  cleai 
colourless  crystals  of  various  shapes  and  sizes,  the  typical  ones  bein< 
shaped  like  a  knife  rest.  They  are  soluble  in  acids.  Calcium  car 
bonate  forms  a  white  deposit  which  may  be  amorphous  or  crystal 
line,  of  dumb  bell  shape.  It  dissolves  in  acid  with  effervescence. 

In  cases  of  acute  liver  atrophy  leucin  and  tyrosin  may  b< 
found  in  the  urine.  Leucin  crystals  appear  as  yellow  spheroids 
with  radial  and  concentric  striations,  soluble  in  acids  and  alkalies 
Tyrosin  forms  brush-like  tufts  of  fine  needles  which  are  solubl* 
in  ammonia  and  hydrochloric  acid  and  insoluble  in  acetic  acid. 
Parasites. 

The  only  pathogenic  parasites  likely  to  be  found  in  the  urine  are  the  ova  o: 
schistosoma  hcem,atobium.  When  hematuria  is  present  the  ova  are  usually 
numerous,  appearing  as  large  oval  bodies  with  a  definite  capsule  terminating 
in  a  single  sharp  spine.  If  the  ova  are  scanty  the  patient  should  be  told  t< 
empty  his  bladder  and  then  to  pass  the  last  few  drops  of  urine,  evacuated  b; 
active  straining,  into  another  receptacle. 
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The  following  are  dealt  with  in  approximately  alphabetical  order. 

Acetone  and  Allied  Bodies. 

The  ketone  bodies  which  often  form  abnormal  urinary  constituents 
comprise  Acetone,  Aceto-Acetic  Acid  and  /3-oxy-butyric  Acid. 
Their  presence  is  usually  due  to  the  incomplete  metabolism  of  fat! 
as  for  example  when  the  tissues  are  deprived  of  carbohydrate! 
The  chemical  relationship  between  them  is  shown  thus  : _ 
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/3-oxybutyric  Acid. 

Aceto-Acetic  Acid. 

Acetone 

Quite  probably  /3-oxybutyric  Acid  and  Diacetic  Acid  are  normally 
Formed  in  the  body  during  the  splitting  up  of  fat.  but  they  are  then 
Fully  oxidised. 

It  may  be  observed  that  the  clinical  significance  of  either  Aceto- 
Acetic  Acid  or  Acetone  (/3-oxybutyric  Acid  is  not  usually  tested  for) 
is  the  same. 

Tests  fair  Acetone  Bodies. 

Gcrhardt’s  Test  consists  of  adding  Ferric  Chloride  Solution  10% 
drop  by  drop  to  the  urine.  At  first  a  precipitate  of  ferric  phosphate 
appears  which  redissolves  in  excess  of  the  reagent.  If  Aceto- 
Acetic  Acid  Syn.  Diacetic  Acid,  CH3.CO.CH2.COOH==  102-048 
be  present  in  concentration  of  0-07%  or  over  the  solution  turns  a 
Bordeaux  red  colour.  The  colour  should  be  compared  with  that 
obtained  by  adding  ferric  chloride  to  normal  urine.  A  .positive 
reaction  indicates  a  severe  degree  of  ketosis  but  a  negative  reaction 
does  not  signify  that  the  patient  is  free  from  the  dangers  of  ketosis. 
Ihis  is  partly  owing  to  the  relative  insensibility  of  the  reaction 
and  partly  owing  to  the  fact  that  Aceto-Acetic  Acid  is  converted 
an  standing  into  acetone,  which  does  not  respond  to  Gerhardt’s 
test.  Various  drugs  cause  a  similar  colouration  with  ferric  chloride, 
but  such  fallacies  are  easily  overcome  by  boiling  another  sample 
af  the  urine  prior  to  testing.  If  the  colour  be  due  to  Aceto-Acetic 
Icid  a  negative  reaction  will  be  given  by  the  boiled  urine  because 
;he  acid  is  volatile.  The  colour  due  to  drug  derivatives  on  the  other 
land  is  not  effected  by  previous  boiling  of  the  urine. 

Rothera’s  Test  for  Acetone  and  Aceto-Acetic  Acid  is  a  much 
nore  delicate  test  for  ketosis.  About  20  Cc.  of  urine  should  be 
aturated  with  ammonium  sulphate  and  a  few  drops  added  of 
!>  freshly  prepared  dilute  solution  of  Sodium  Nitro-prusside, 
Ta4Fe2(CN)10(NO)2+4H2O=  595-828  (soluble  1  in 2$).  2  or  3  drops 

I  10%  ammonia  are  added  and  the  tube  shaken.  If  the  reaction 
3  positive  a  delicate  permanganate  tinge  develops  which  gradually 
eepens.  A  brown  colour  does  not  constitute  a  positive  reaction, 
egal’s  Test  is  similar.  The  Nitroprusside  is  added  to  the  specimen 
r  a  distillate  made  slightly  alkaline  with  potash.  A  red  coior, 
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changing  rapidly  to  yellowis  positive.  Acetic  Acid  added  gives  reddisl 
violet  changing  to  blue. 

The  amount  of  Aceto- Acetic  Acid  can  be  judged  by  the  depth  o 
the  colour  and  the  rapidity  with  which  it  develops.  A  quick  strop 
reaction  corresponds  to  0*25%  and  a  slow  weak  reaction  to  0‘G005^ 
Intermediate  reactions  indicate  proportional  concentrations  of  Acetc 
Acetic  Acid. — (Kennaway.)  There  are  no  fallacies  in  R  other  a’ s  tesl 
A  faintly  positive  Rothera’s  test  is  not  of  such  grave  importance  as  ; 
positive  Gerhardt’s  reaction. 

“  Endolytic  Tubes  ”  (cf.,  p.  364  and  Glucose  Tests)  are  made  cor 
taining  Sodium  Nitro-prussiae  and  Ammonium  Chloride  to  be  used  in  conjum 
tion  with  a  little  washing  soda  or  Liquor  Potass?e,  and  also  of  Ferric  Chloridi 
A  large  drop  of  urine  is  taken  on  a  sheet  of  notepaper  and  saturated  with 
crystal  of  soda.  The  saturated  urine  is  allowed  to  run  up  a  tube,  the  reagen 
having  been  shaken  to  the  lower  end.  If  Acetone  is  present  in  quantity 
petunia  colour  develops  In  about  30  seconds,  and  even  with  small  amounts 
rosy  or  amethyst  flush  is  noticeable  in  a  minute  or  two.  When  absent,  tb 
powder  dissolves  with  a  pale  straw  coloration. — M.  Fawkes,  B.M.J.  i./25,24: 

Iodoform  Test. — Distil  the  sample  and  make  distillate  alkalin 
with  potash,  add  a  little  iodine  solution  (not  an  alcoholic  solution 
The  formation  of  iodoform,  recognised  by  yellow  turbidity  and  th 
odour,  indicates  presence  of  acetone.  Microscopic  Examinatio 
is  more  conclusive  than  the  odour. 

Determination  of  Acetone  in  Urine — formation  of  Iodoform  in  the  usu; 
way  and  converting  this  into  Silver  Iodide  and  weighing. — Y.B.P.  1919,  5' 
Scott-Wilson  Test — Place  one  drop  of  Scott-Wilson  Reagen 
( q.v .)  on  a  microscopic  slide  and  invert  slide  to  form  a  hanging  droj 
Place  the  slide  over  the  mouth  of  a  flask  containing  the  urine  c 
blood  and  leave  for  2  minutes.  If  Acetone  is  present,  the  dro 
shows  a  fine  white  clouding  or  precipitate.  A  rough  estimation  c 
the  amount  of  Acetone  present  may  be  obtained  as  follows  : — 


Faint  trace . 

Opalescence . 

. . .  0-005% 

Trace  . 

Faint  turbidity . 

...  0-01% 

Moderate  trace  . 

Turbid . 

...  0-025% 

Heavy  trace . 

More  marked  . 

...  0-05% 

Moderate  amount _ 

Very  marked  . 

...  0-075% 

Large  amount . 

Precipitate . 

...  0-1% 

Compare  by  setting  up  a  series  of  tubes  containing  Acetone  from  0T%  dow 
to  0-005%. — A.  Wallhauser,  Jl.  A.M.A.  ii./28,21. 

Testing  Expired  Air  for  Acetone. 

Moisten  a  watch-glass  with  Scott-Wilson  Reagent  and  hold  close  to  patient 
mouth  and  nose  for  2  or  more  minutes.  Acetone  reaction  shown  by  cloudir 
of  the  reagent.  Of  practical  value  in  the  differential  diagnosis  of  the  uncoi 
scious  state,  e.g.  diabetic  coma. — A.  Wallhauser,  Jl.  A.M.A.  iL/28,21. 

Riegler’s  Test. — Differentiates  Acetone  and  Aceto-Acetic  Aci 
in  urine.  10  Cc.  of  the  specimen  are  acidified  with  5  drops  of  30c 
Acetic  Acid  and  5  drops  of  Lugol’s  Iodine  solution  are  added.  Shat 
out  with  2  to  3  Cc.  of  Chloroform.  No  colour  appears  if  Acet< 
Acetic  Acid  be  present.  The  Iodine  is  absorbed  by  the  Aceto- Acet 
Acid  forming  a  colourless  compound. 

Hurtley’s  Test  for  Aceto-Acetic  Acid. 

To  10  Cc.  of  urine  add  2*5  Cc.  of  Concentrated  Hydrochloric  Aci 
and  1  Cc.  1%  Sodium  Nitrite.  Shake  and  allow  to  stand  two  minute 
Add  15  Cc.  of  strong  Ammonia  followed  by  5  Cc.  of  10%  Ferroi 
Sulphate  or  a  solution  of  Ferrous  Chloride  of  equivalent  strengt 
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2  Gm.  Fe  in  100  Cc.).  Shake  and  pour  into  a  50  Cc.  Nessler  glass. 
)o  not  filter.  Violet  colour  forms  slowly. 

Acetone  does  not  respond  to  the  test. —It  is  exceedingly  delicate, 
.t  is  assumed  that  iso-nitroso-acetone  is  first  formed  which  then 
:olours  with  the  ferrous  sulphate.  The  test  can  be  rendered 
[uantitative  colorimetrically.  As  much  as  0  4%  has  been  fomid. 

Colorimetric  method  for  the  determining  of  acetone  bodies  in  blood,  based 
n  a  reaction  with  Salicylaldehyde. — Y.B.P.,  ’27,9-3. 

The  Acetone  content  of  the  blood  is  43-5%  higher  in  pregnant  than  in  non- 
regnant  women.  During  the  second  stage  of  pregnancy  it  reaches  12  mg.  per 
00  Cc.  of  blood,  returning  to  normal  shortly  after  delivery.— per  Jl.  A.M.A*. 
25,861. 

The limiting  concentration  in  Legal’s  Test  is,  for  Aceto-Acetic  Acid,  6  mgr. 
ter  litre,  and  for  Acetone  100  mgr.  per  litre. — J.C.S.,  1925,  Ai.1490. 

Iodine  Absorption  Test,  Bela  and  Ondrovich.— 5  drops  of  Acetic  Acid 
>0%  are  added  to  5  Cc.  of  Urine,  then  1  drop  of  1  in  5o0  Methylene  Blue  or 
■S',  to  give  blue  tint.  Then  titrate  with  N/10  Iodine  Solution  until  a  red 
int  appears. — 21  =  CH3CO.CH2COOIE. 

Iodic  Acid  Test. — Add  to  1  or  2  Cc,  of  normal  urine  2  Cc.  of  10% 
odic  Acid  Solution  and  3  Cc.  Chloroform.  Uric  Acid,  etc.,  reduce  the  Iodic 
Lcid — the  Chloroform  becoming  coloured  with  the  Iodine.  Now  add  10  cc. 
4  the  specimen  to  be  tested  and  shake  thoroughly.  II  Aceto-Acetic 
Lcid  present  the  colour  disappears,  if  absent  it.  is  intensified. 

Hydroxy-  or  /3-Oxy-ButyrIc  Acid  CH»,CHOH.CH2COOH  may  be 
xtracted  from  the  specimen  with  ether,  and  gives  a  reddish-violet  colour 
vitbi  Ferric  Chloride — the  diacetic  acid  gives  approximate  index  of  the  content 
f  this  acid.  It  occurs  only  if  Diacetic  Acid  be  also  present.  The  specimen 
aay  be  fermented  to  remove  sugar,  precipitated  with  lead  acetate  and 
mmonia ;  if  the  filtrate  be  Isevorotatory  /3-Oxy-Butyric  Acid  is  probably 
iresent. 

Seliard’s  Test  for  Acidosis  in  diabetes.  Suggested  by  MaoLean.  This 
lepends  on  the  ability  of  a  normal  individual  to  secrete  an  alkaline  urine  after 
aking  5  to  10  Gm.of  Sodium  Bicarbonate.  In  acidosis,  the  excess  of  adds 
omhines  with  the  alkali,  forming  a  neutral  salt,  and  much  larger  doses  have 
herefore  to  be  given.  The  reaction  of  the  urine  is  tested  with  litmus  paper  1 
lour  after  successive  5  Gm.  doses  of  Sodium  Bicarbonate,  the  urine  being  first 
>oiled  and  cooled.  The  amount  of  alkali  required  to  render  the  urine  alkaline 
;ives  an  indication  of  the  degree  of  acidosis,  30  to  60  Gm.  being  necessary  in 
lio derate  cases. 

Albumin. 

The  simplest  and  most  accurate  test  is  to  boii  the  top  of  a  column 
)f  urine  in  a  test  tube,  and  if  a  turbidity  appears  in  the  part  boiled, 
idd  a  drop  of  5 — 10%  Acetic  Acid.  Phosphates  are  dissolved  but 
Albumin  remains.  The  delicacy  of  the  test  depends  on  the  contrast 
>etween  the  upper  and  lower  region  and  the  urine  must  he  filtered 
f  it  is  not  clear  before  the  test  is  conducted. 

The  only  substance  likely  to  mislead  is  Bence-Jones  proteose, 
,,  variety  of  protein  excreted  by  patients  suffering  from  multiple 
nyeloma  and  occasionally  by  cases  of  leuksemia  and  chronic  nephritis. 
Sence-Jones  proteose  appears  when  the  urine  is  heated  to  about 
0°  C.,  and  disappears  on  boiling  to  reappear  when  the  urine  cools. 

The  Salicylsulphonic  Acid  test  has  the  advantage  that  it  can 
e  performed  in  the  cold.  An  equal  volume  of  urine  is  placed  in 
wo  test  tubes  and  2  or  3  drops  of  25%  solution  of  Saiicyisulphonio 
cid  added  to  one  of  them.  See  also  p.  363.  In  the  presence  of 
Jbumin  the  liquid  in  the  tube  to  which  Salicylsulphomc  acid  was 
dded  will  appear  turbid  compared  with  the  control. 
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Albuminuria  may  occur  in  healthy  individuals,  as  functional  oi 
postural  albuminuria.  The  albuminuria  may  disappear  when  the 
patient  is  at  rest  to  reappear  on  taking  exercise  or  even  or 
assuming  the  erect  posture.  In  pathological  conditions  albuminuria 
is  nearly  always  accompanied  by  tube  casts  and  under  these 
circumstances  it  points  to  organic  disease  of  the  kidney,  or  severe 
irritation  or  circulatory  changes  in  the  kidney. 

Renal  Function  Tests  are  dealt  with  antea,  pp.  62-64  and  postea, 
384-387. 

The  amount  of  albumin  detected  at  any  time  aces  not  measure  the  Import¬ 
ance  of  the  albuminuria.  A  large  output  naturally  implies  failure  of  nutrition, 
but  a  small  quantity  may  be  of  equal  danger.  Note  Sp.  Gr.  and  color. 

Albuminuria.  Incidence  of  in  60,UUU  men  examined.  Salicyi-sulphonic 
acid  used.  It  is  undoubtedly  one  of  the  most  reliable  and  delicate  r  agents — 
six  drops  of  saturated  solution  to  about  §  inch  of  urine  in  an  ordinary  test- 
tube.  Total  with  gross  albuminuria  after  allowing  for  pus,  etc.,  about  5%. — 
H.  Maclean,  B.MJ.  i./i9,94. 

Egg  Albumen  in  simulated  Albuminuria,  methods  of  detection. — Y.B.P, 
1919,  57,  59. 

Albumin  Detection,  by  heating  upper  parts  of  tubes  in  steam  bath. — G. 
Bousfield,  L.  i./2o,97. 

Influenza  as  an  retiological  factor  in  nephritis. — W.  W.  D.  Thomson  and 
H.  F.  Macaulay,  L.  i./2o,481. 

Cystoscopy,  ureteral  catheterization  and  pyelography  reliable  in  deter¬ 
mining  presence  or  absence  of  disease  of  the  kidney. — C.  Morson  and  H.  P. 
Winsbury  White,  B.M.J.  i./22,257. 

Pure  Albumin  free  from  Globulin  can  be  isolated  from  the  urine  by 
repeated  precipitation  with  Sodium  Sulphate.  In  cases  of  “  albuminuria  ol 
pregnancy  ’’  (and  proteinuria  not  associated  with  pregnancy)  the  Albumin 
had  a  specific  rotation  averaging  — 55-81°,  whereas  in  eclampsia  there  wert 
two  groups  averaging  —56-37°  and  —  38-5°.  Accordingly,  it  is  suggested  that 
in  certain  types  of  eclampsia  the  urinary  Albumin  may  be  mainly  Lactalbumin , 
and  that  eclampsia  may  be  an  anaphylactic  reaction  due  to  the  circulation  in 
the  blood  of  this  foreign  protein,  in  which  the  mammary  gland  may  be  an 
Important  factor. — A.  Hynd,  L.  ii./25,911,925. 

The  mere  presence  of  Albumin  in  the  urine  of  adolescents  need  not  be  re¬ 
garded  so  gravely  as  was  once  the  case,  provided  there  are  no  other  signs  oi 
renal  or  constitutional  disability.  One  in  every  20  male  adolescents  exhibits 
the  condition,  which  may  persist  throughout  life  without  detriment  to  physical 
efficiency.  The  after-rest  specimen  is  usually  free  from  Albumin.  The 
condition  is  not  associated  with  any  particular  type  of  youth  or  man. — H.  H, 
Bashford,  L.  U./26, 1305-7. 

The  followmg  chemicals  are  used  for  albumin  detection. — 

Asaproi  (Calcium  Beta-napbthol-Smphonate)  precipitates  albumin,  pep¬ 
tone,  etc.,  from  acid  solution.  On  boiling,  peptone  and  albumose  redissolve 
albumin  remairs. 

Carbolic  Acid  (saturated  solution  in  absolute  alcohol)  has  been  used  as 
an  albumin  test,  but  is  not  so  delicate  as  Salicyi-sulphonic  Acid,  but  the  latter 
(see  below)  may  be  too  delicate  for  clinical  work.  Further,  the  milkiness 
produced  by  the  Phenol  emulsifying  with  the  water  is  a  drawback. 

Ferrocyanic  Acid  (Hydroferrocyanic  Acid  Test). 

Potassium  Ferrocyanide,  K4Fe(CN)6  +  3H20,  and  Acetic  or  Citric  Acid 
mixed  in  solution  set  free  Hydroferrocyanic  Acid.  Does  not  precipitate  pep¬ 
tones. 

The  following  procedure  may  be  used  : — 

Solution  A. — Citric  Acid  10  Gm. ;  Water  100  Cc. 

Solution  B. — Potassium  Ferrocyanide  10  Gm. ;  Water  100  Cc. 

Add  3  Cc.  of  Solution  A  to  4  Cc.  of  the  specimen.  Mix  and  add  3  Cc.  ol 
Solution  B.  In  the  presence  of  0-3%  or  more  of  Albumin  an  immediate  pp. 
is  formed.  0-1%  is  detected  on  standing  one  hour.  May  also  be  applied  as  a 
ring  test. 

One  Cc.  of  a  10%  solution  of  Acetic  Acid  and  Potassium  Ferrocyanide  gives 
a  just  perceptible  clouding  when  added  to  urine  containing  0-1%  albumin 
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Lluted  1  in  100  with  water.  If  the  clouding  appears  with  a  dilution  of  1 
i  200  the  urine  contains  0-2%  and  so  on. — B.M.J.E.  ii./27,78. 

Meta- Phosphoric  Acid,  HPO  3. — A  fresh  solution  of  a  little  of  this  acid  is 
dded  to  the  clear  filtered  urine.  A  cloud  or  precipitation  indicates  presence 
f  albumin. 

Millon’s  Reagent. — Nitroso-Nitrate  of  Mercury. — Dissolve  Mercury 
Cc.  in  Fuming  Nitric  Acid  27  Cc.  without  heat  and  dilute  the  resulting  solu- 
on  with  an  equal  volume  of  Distilled  Water.  With  albumin  or  urea  this 
ives  a  yellow,  then  red  colouration  on  heating. 

The  directions  given  above  are  those  of  the  B.P.  ’14.  Many  modifications 
E  Millon’s  Reagent  have  been  proposed.  The  following,  for  example,  is  one 
lird  of  the  strength  of  the  B.P.  ’  14  solution  in  Mercury  and  is  possibly  the 
riginal  formula.  Dissolve  Mercury  1  by  weight  in  Nitric  Acid  2  by  weight 
nd  then  dilute  with  2  volumes  of  v/ater. 

Nitric  Acid  Test  (Heller’s). 

Nitric  Acid  is  placed  in  a  test  tube  and  the  filtered  urine,  or  diluted 
ltered  urine,  carefully  4  layered  ’  on  to  it.  A  white  ring  at  the  junc- 
ure  of  the  liquids  indicates  presence  of  albumin ;  confirm  by  Heat 
nd  Salicyl  Sulphonic  tests.  Not  so  delicate  as  the  heat  and 
,cetic  Acid,  but  will  show  1  in  12,000  at  once.  Bilious  urines 
lay  produce  play  of  colours  characteristic  of  Gmelin’s  test. 

Tne  test  may  also  be  applied  by  neat — i.e.  add  a  little  .Nitric  Acid,  mix  and 
oil  the  upper  portion. 


Picric  Acid  Solution. 

Picric  Acid  10  Gm.,  Citric  Acid  20  Gm.,  dissolve  in  about  900  Cc. 
,oiling  water,  cool  and  add  water  to  1,000  Cc.  This  reagent  is  used 
or  the  approximate  determination  of  albumin  by  an  Albuminometer 
rhich  is  about  six  inches  long  and  06  inch  in  diameter ;  the  gradua- 
ions  on  it  are  the  results  of  experiment  and  indicate  approximately 
IT  up  to  0-7%  albumin. 

By  comparison  with  a  standard  dried  albumin  solution,  1  in  1,000 
nd  by  heating  both  to  180°  F.  and  centrifugalising,  the  process 
an  be  terminated  in  a  few  minutes. 

Mann  warns  against  the  voluminous  precipitate  which  one  occasionally  gets 
ith  Esbach’s  reagent  giving  a  fictitious  estimation.  Many  albuminous  urines 
■ve  a  pale  blue  with  the  Biuret  reaction  tvithout  any  tendency  to  violet ;  others 
ill  give  a  reddish  purple.  Such  urine  indicates  by  the  reddish  color  some  hydro- 
die  change  and  will  give  the  incorrect  reading  referred  to. 

For  exact  determinations,  albumin  should  be  precipitated  by  some  suitable 
iagent,  itself  nitrogen-free,  e.g.,  carbolic  acid  or  tannin  and  the  washed 
recipitate,  dried  and  weighed,  or  better,  the  nitrogen  contained  in  it  should 
e  estimated  bv  a  Kjeldahl  analysis,  the  amount  ol  nitrogen  found  being 
mlti piled  bv  the  factor  6-3  to  obtain  the  amount  of  proteins. 

N.B. — Methylene  blue  precipitates  picric  acid  solution  in  case  of  patients 

ndergoing  treatment  with  this  compound.  with 

The  administration  of  alkaloids  may  cause  urine  to  give  a  precipitate  with 
ir.rie  acid,  but  this  is  redissolved  on  heating  to  the  boiling  point. 
Roberts’  Albumin  Test.-Nitric  Acid  1  part,  Solution  of  Magnesium 
ulphate  (10  in  13)  4  parts.  Is  found  to  be  very  satisfactory  advantage, 
igh  density.  Slope  the  tube  containing  a  little  test  solution  and  allow  the 
rine  to  slowly  run  down  into  it  with  a  dropper.  Ammonium  Nitrate  may 
e  used  instead  of  Magnesium  Sulphate. 


Salicyl-sulphonic  Acid. 

}0H3.SO,H.OH.COOH=218T07.  ,  ,  .  . 

'n  colourless  crystals,  prepared  by  action  of  sulphuric  anhydride 
salicylic  acid.  Soluble  in  water  and  alcohol.  The  test  is  con- 
ited  as  mentioned,  p.  361,  or  proceed  by  careful  labeling 
the  filtered  urine  upon  a  crystal. 
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An  extremely  precise,  reliable,  and  quick  test,  giving  a  dense 
white  precipitate. 

In  confirmation  note  the  folloiving  : — 

Albumin,  globulin,  myosin,  etc.,  coagulate  on  heating. 

Albumoses  dissolve  on  heating,  and  reappear  on  cooling. 

Not  affected  by  phosphates,  bile,  urates  or  alkaloids. 

Pure  Peptone  is  not  precipitated,  only  the  intermediate  products  between  Albu¬ 
min  and  Peptone  in  solutions  saturated  with  ammonium  sulphate. 

s^Endolytic  Tubes  (Albumin). — Sealed  Capillary  tubes  partially  filled 
with  a  solution  of  this  Reagent  are  portable  for  clinical  use.  The  ends  are; 
snapped  off  and  the  urine  (if  necessary,  filtered)  is  drawn  into  the  tube  by 
capillarity.  From  opalescence  to  thick  precipitate  occurs  if  positive.  Dis¬ 
tinguish  albumose  by  pouring  hot  water  over  the  tube — precipitate  dissolves  ■ 
as  above  detailed.  Acetone,  Diacetic  Acid  and  Glucose  Endolyiic  Tubes  are: 
also  made. 

Trichloracetic  Acid.  See  Vol.  I.,  p.  25.  A  saturated  solution,  or  a. 
crystal,  is  used  in  the  same  manner  as  the  last  test. 

May  precipitate  uric  acid  and  nucleo-proteins. 

H.  Leslie  Roberts  communicated  a  biochemical  study  of  the  Chloracetics 
Acids  (Brit.  Jl.  Dermat.  and  Syphil.,  Aug. — Sept.,  1926,  pp.  323-334,  and 
Oct.  1926,  pp.  375-391).  The  Trichlor  substitution  product  was  described  by; 
Prof.  Heidenhain,  for  histology,  in  1905,  as  a  good  tissue-fixing  material.  It 
penetrates  even  large  masses  of  tissue  and  is  useful  for  demonstrating  the; 
structure  of  epithelial  organs.  Roberts  found  it  clinically  of  great  value  for 
rodent  ulcer  and  benign  epitheliomata  (see  Vol.  I. ,  p.  25),  and  this  bio-chemical 
research  shows  that  it  possesses  both  hydrophilic  and  oleophilic  properties 
and  dissolves  lipoids.  Experiments  on  carbohydrates  and  parenchyme  of 
fruits  are  detailed,  and  the  reactions  of  normal  and  pathological  skin  in  a 
variety  of  affections.  The  therapeutic  effect  in  rodent  ulcer  and  other  epithe¬ 
lial  growths  is  distinguished  by  solidification  of  the  cell  contents,  with  inhibi¬ 
tion  of  leucocytes  and  water  transudation. 

Tannin-Hydrochloric  Acid  Test. 

Mix  5  Cc.  of  the  specimen  with  5  Cc.  of  1-5%  Alcoholic  Tannin  Solutions 
warm,  and  add  5  Cc.  of  Dilute  Hydrochloric  Acid  (1  in  3).  Tuibidity  01 
yellowish  precipitate.  Interfering  substances  such  as  urates,  phosphates 
and  alkaloids  are  kept  in  solution  by  the  acid  and  resins  and  alkaloids  are 
redissolved  by  the  alcohol  and  peptones  by  heating. 

Albnmoses. 

One  may  safely  regard  all  proteins  in  urine  as  albumoses,  which 
dissolve  on  heating  (after  precipitation  by  a  reagent,  e.g salicyl- 
sulphonic  acid)  and  reappear  on  cooling. 

Biuret  Reaction. — Albumin,  if  present,  is  removed  by  10% 
Trichloracetic  Acid  Solution,  and  the  filtrate  tested  with  the  Biuret 
Test  : — 

In  a  test  tube  place  1  drop  of  Copper  Sulphate  Solution  (2%),  add  i 
5  Cc.  urine,  then  5  Cc.  of  Sodium  Hydroxide  Solution  (10%).  A  rose 
pink  indicates  the  presence  of  albumose. 

Nickel  Reagent. — 2  Cc.  solution  of  5%  Nickel  Sulphate  with  Strong  Am¬ 
monia  is  added  to  4-5  Cc.  of  urine  made  strongly  alkaline  with  Potassium 
Hydroxide.  Protein  present  gives  a  white  or  greenish-white  ring  while  an 
orange  yellow  ring  is  given  in  the  presence  of  Albumoses  and  Peptones. — J.C.S.,A. 
U./i92i,419. 

Aiuumose,  Bence-Jones’s  occurs  in  myelopathic  aibumosmia,  a 
disease  associated  with  morbid  conditions  of  the  bones.  This  albumose  is 
detected  by  (1)  coagulating  at  58*  C.  i.e.,  lower  than  serum  albumin,  which 
coagulates  at  75°  C., (2)  precipitation  with  hydrochloric  acid,  (3)  nitric  acid  in 
the  cold— -on  raising  to  the  boiling  point,  however,  the  coagulum  dissolves 
more  or  less  completely  and  reappears  on  cooling,  (4)  with  potassium 
ferrocyardde  and  citric  acid  (often  takes  time  to  develop,  differing  in  ; 
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this  respect  from  albumin).  The  hydrochloric  acid  test  is  exceedingly 
sensitive  and  does  not  depend  on  excess  of  salts.  The  result  is  obtainable 
after  very  free  dilution  of  the  specimen.— Ref . ,  L.L/13,522. 

Amino-Acids. 

Tyrosin,  Syn.  Para-hydroxyphenyl-alanine. 

C*Hi.OH  CIHa(,Nt£2).(JUUH  =  i8i  096. 

Is  recognised  by  its  characteristic  crystalline  appearance  being  in  shin  ng 
needles,  either  in  bundles  or  star  form. 

Russula  delica. — The  juice  of  this  fungus  is  a  test  for  Tyrosin ;  changes  it 
from  red  to  black.  The  fungus  has  a  stem  1  to  2  ins.  high,  in.  or  more 
thick,  even,  smooth,  white  cap,  fleshy,  3  to  5  ins.  broad,  funnel-shaped  vhen 
full  grown,  regular,  even,  smooth,  margin  involute,  without  striae,  flesh  firm, 
dry,  white. 

Further  Tests  for  Tyrosin  : — 

Two  Cc.  of  Sulphuric  Acid  mixed  with  3  to  5  drops  of  a  Solution  of  Alde¬ 
hyde  in  twice  its  volume  of  Alcohol  90%,  care  being  taken  that  the  liquid 
remains  colourless — a  few  drops  added  to  the  suspected  liquid  produces  a 
gooseberry  red  colour.  This  test  is  supposed  to  detect  Tyrosin  un  to  1  in 
10,000 

Piria  states  on  adding  a  few  drops  of  strong  Sulphuric  Acid  to  a  little  Tyrosin 
in  a  dish  it  dissolves  with  slight  reddening,  on  saturating  with  Barium  Car¬ 
bonate  (after  diluting)  and  adding  to  the  filtrate  neutral  Ferric  Chloride  Solu- 
ioa  a  violet  colour  is  formed. — Schmidt. 

Ammonium- Sulplio-Molybdate  q.v.,  gives  blue  to  violet  colour. 

Leucin.  a-AMiDO  iso-caproio  Acid. 

CH2— CH(NHa)— CO.OH- 131-112. 

Leucin  occurs  as  an  early  result  of  protein  cleavage.  There  are  two 
isomeric  forms  of  it — respectively  Uevo-  and  dextro-. 

Is  in  crystalline  spheroidal  clumps.  An  arterial  depressor.  Has  been 
givfMi  in  arteriosclerosis. 

Histidin  CGH9N302  is  one  of  a  series  of  bases  termed  protamines.  _  They 
occur  in  the  spermatozoa  of  fish.  They  give  the  Biuret  reaction.  Histidin 
is  frequently  found  as  a  decomposition  product  of  Albuminoid  bodies.  Pyman 
has  synthesised  it. — P.J.  i./i6,10S. 


Bile  and  its  derivatives. 


( With  some,  notes  on  other  abnormal  constituents.) 

Urobilin  and  Urobilinogen  are  best  shown  by  Ehrlich’s  Aldehyae 
Reaction,  i.e.,  the  Urobilinogen  Test  (P.G.  VI.):  Dimethyl- 
paraminobenzaldehyde,  C6H4N(CH3)2.COH  (1:4),  M.pt.  73°  C. 
Two  Gm.  dissolved  in  98  Cc.  of  a  mixture  of  Hydrochloric  Acid 


4  vols.  and  Water  1  vol. 

&4  T0  5  Cc.  of  urine  add  2  drops  of  the  solution.  A  deep  red  colour 
is  positive.  It  may  be  necessary  to  warm  the  tube  and  it  often 

takes  a  few  minutes  for  the  colour  to  appear.  _ 

It  will  be  seen  that  the  parent  substances  of  Indican,  viz.,  Indol  t'sBUN  an 
Indoxyl  C  JI5  (NH)  OH  bear  relation  chemically  with  the  bodies  containeuin 
Urobilinogen,  viz.,  Bilirubin  CbsHsbNiOb,  Hydrobilirubm  C32H40A4O7,  • 

The  Urobilinogen  Test  for  liver  function  advocated  for  use  as  a  routine 
laboratory  measure  in  all  urine  examinations. — Jl.A.M .A .  11. /25.1c  ^  , 

Bila  pigments  are  simply  demonstrated  by  Ginelm  s  y  • 
Urine  is  ‘layered’  over  the  surface  of  strong  fuming  |  !,c 
Acid  in  a  test  tube.  With  normal  urine  a  purple  or  yellow 
colour  may  appear,  but  in  the  presence  of  bile  pigmen  a  gieen 
colour  develops  at  the]  junction  of  the  fluids. 

Tincture  of  Iodine.— A  few  drops  layered ’  on  t^he  spedmen^rad 
the  tube  shaken  gently,  produce  a  green  colour  if  bi.e  pum  *“  P 
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Chromic  Acid.  5%  solution  added  gradually  produces  a  green  colour. 

The  following  is  a  modification  : — 

To  10  Cc.  urine  add  2  Cc.  of  0'5%  solution  of  Albumin  and  a  few  drops  of 
10%  Acetic  Acid,  boil  and  filter.  The  precipitate  is  washed  with  water  and  to 
it  on  filter  add  1  drop  of  mixture  of  4  Cc.  6%  Potassium  Dichromate  and  lcc. 
20%  Sulphuric  Acid.  If  bile  pigments  present  the  yellow  precipitate  turns 
green  or  bluish-green.  This  sensitive  reaction  is  not  given  by  other  normal 
or  abnormal  urinary  pigments. — J.C.S.,A.  ii./i922,671. 

Souiuin  Nitrite  wan  sulphuric  Acid  (V  Rail's  Reaction)  gives  green 
colour 

Ferric  Chloride  test  for  bile  pigments. 

Obermayer  Reagent  prepared  by  dissolving  0‘3  Gm.  Ferric  Chloride  in 
100  Cc.  concentrated  HC1.  0'5  Cc.  of  the  reagent  is  added  to  5  Cc.  of  urine,  and 
if  bile  pigment  is  present  the  colour  at  once  appears  as  deep  green — bile  may 
be  tested  in  the  same  way.  For  serum,  4  Cc.  95%  Alcohol  is  added  to  2  Cc. 
serum  and  centrifugalised,  the  supernatant  liquor  withdrawn  and  0'5  Cc.  of 
reagent  added — a  green  colour  will  appear  in  a  few  seconds. — Pres.,  Aug.  ’24,300 

Urobilin  in  malarial  patients — conclusions  reached  from  examination  of 
20  cases  of  malaria  for  Urobilin. — B.M..T.E.  ii./24,17. 

Bile  Salts  are  shown  by  Hay’s  Test.  Flowers  of'  Sulphur  are 
sprinkled  on  the  surface  of  cold  urine  in  a  beaker.  The  powder 
floats  on  the  surface  of  normal  urine.  Bile  salts  lower  surface 
tension  and  permit  the  powdered  Sulphur  to  sink. 

Peptone  Test. — Peptone,  in  powder  30,  balicylic  Acid  4,  Acetic  Acid 
30,  Distilled  Water  3,500. 

Dissolve  and  filter.  Add  one  vol.  of  urine  containing  bile  salts  to  three  vols. 
of  this  solution  opalescence  (or  p.p.)  appears  ;  it  dissolves  completely  on  adding 
acetic  or  citric  acid,  and  diminishes,  but  does  not  disappear  on  boiling. — Oliver. 

Pettenkofer ‘s  Test  lor  Bile  baits.  Auu  a  lew  urops  oi  byrup,  spate, 
and  then  Sulphuric  Acid. —  Reddish-violet  colour,  rf.  Acid  Cholalic 
and  Sodii  Taurocholas  in  Scheme  for  recognition  of  Organic  Sub¬ 
stances. 

Significance. 

The  presence  of  either  urobilin,  bile  pigments  or  bile 
salts,  indicates  some  derangement  in  hepatic  functions.  Urobilin 
is  found  in  small  quantities  in  normal  urine,  but  insufficient  to  be 
detected  by  the  ordinary  tests.  It  is  formed  from  urobilinogen 
a  decomposition  product  of  bilirubin  formed  by  the  action  of  the 
intestinal  bacteria  on  the  bile  which  passes  into  the  intestine.  Under 
normal  conditions  a  portion  of  this  is  absorbed  from  the  intestine 
and  carried  to  the  liver  in  the  portal  blood  and  there  reconverted 
into  bilirubin.  When  the  liver  functions  are  deranged  this  trans¬ 
formation  into  bilirubin  may  be  interfered  with  and  urobilinogen 
reaches  the  general  circulation  and  is  excreted  by  the  kidneys.  Thus 
tests  for  urobilin  may  be  positive  in  the  preicteric  stage  of  jaundice. 
Urobilin  is  increased  as  the  result  of  excessive  blood  destruction  and 
in  damage  to  the  liver  parenchyma.  It  is  nearly  or  completely 
absent  in  obstructive  jaundice. 

Bile  pigments  and  bile  salts  usually  occur  together,  although  the 
bile  pigment  may  occur  alone.  It  is  seldom  necessary,  therefore 
to  test  for  bile  salts.  The  significance  of  bile  in  the  urine  is  similar 
to  that  of  bile  staining  of  the  tissues,  and  is  attributable  either  to 
obstruction  to  the  outflow  of  bile  from  the  liver  or  to  excessive 
destruction  of  red  blood  corpuscles.  Small  amounts  of  bile  may, 
however,  be  found  in  the  urine  when  the  disturbance  is  not  severe 
enough  to  produce  recognisable  jaundice,  or  in  other  cases,  before 
the  jaundice  supervenes. 
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Haematoporphyrin  (c/.  Yol.  I.,  p.  795). 

Urine  of  patients  taking  Trionai,  Tetronal  and  Sulphonal  should  be  watched 
for  possible  hseinatoporphynnuria.  An  account  of  a  case  exhibiting— L.  ii  / 
12.900. 

Calculi. 

Urinary  Calculi .  The  size  and  shape  of  urinary  calculi  depend  on  the  region 
of  the  urinary  tract  in  which  they  form.  Their  chemical  composition  depends 
on  the  character  of  the  urine  in  which  they  form.  Since  the  urine  may  fre¬ 
quently  change  its  character  during  the  slow  growth  of  the  stone  the  end 
result  is  usually  a  laminated  calculus  with  layers  of  different  colour,  consistence 
and  chemical  composition.  There  may  or  may  not  be  an  organic  nucleus  to 
the  calculus.  Changes  in  the  reaction  of  the  urine  are  primarily  responsible 
for  the  progressive  growth  of  the  calculus,  increasing  acidity  causing  uric  acid 
to  deposit  and  increasing  alkalinity  causing  deposition  of  phosphates  and 
urates.  It  is  probable  that  many  calculi  centre  round  a  primary  uric  acid 
infarct  of  the  tubules  of  the  kidney.  The  chief  secondary  changes  produced 
by  a  calculus  are  haemorrhage,  infection  and  the  deposition  of  organic  elements 
round  the  stone.  The  commonest  varieties  of  urinary  calculi  are  the  calcium 
oxalate,  uric  acid,  ammonium  urate  and  phosphatic  calculi. 

Calcium  Oxalate  stones  are  extremely  hard,  usually  round  and  distin¬ 
guished  by  their  dark  brown  colour  and  by  their  rough  ‘  mulberry  ’  like  exterior. 
They  are  often  formed  around  a  nucleus  of  uric  acid  or  urates.  The  irritation 
caused  by  the  rough  surface  leads  to  the  deposition  of  carbonates  and  phos¬ 
phates  which  may  fill  up  the  depressions  and  smooth  off  the  surfaces. 

Phosphatic  calculi  have  a  rough  white  crumbly  surface.  They  form 
when  the  bladder  is  inflamed  and  consist  chiefly  of  ammonio-magnesium 
phosphate  and  calcium  phosphates  and  carbonates. 

Uric  Acid  Calculi  are  smooth  and  hard,  like  pebbles.  The  centre  may 
contain  a  granule  of  ammonium  urate  round  which  fine  delicate  yellow  laminse 
are  regularly  laid  down.  A  pure  uric  acid  calculus  may  not  show  by  X-Rays 
because  its  permeability  is  practically  the  same  as  surrounding  soft  tissues  but 
mixed  calculi  composed  of  uric  acid  with  Calcium  Phosphate  or  Oxalate  may 
be  recognised  radiologically. 

Other  constituents  of  urinary  calculi  are  Sodium  Urate,  Xanthin,  and  Cystin. 
Chemical  Examination  of  Urinary  Calculi  (Panton  and  Mar  rack). 

If  the  stone  is  of  considerable  size  cut  it  in  half.  If  the  nucleus  differs  In 
appearance  from  the  cortical  portion,  scrape  it  out  and  examine  it  separately. 
Powder  the  calculus  and  apply  the  following  tests  : 

(1)  Effervescence  with  dilute  Hydrochloric  Acid  shows  Carbonates.  May 
be  done  microscopically  between  a  slide  and  cover  glass.  Carbonates  are  rarely 
obtained  except  as  traces. 

(2)  Incinerate  a  little  powder  on  platinum  foil  over  a  Bunsen  flame  and 
add  dilute  Hydrochloric  Acid.  If  effervescence  occurs  Oxalates  were  originally 
present.  If  Oxalates  or  Carbonates  are  present  the  base  is  usually  Calcium. 

(3)  To  a  pinch  of  the  powder  add  2  drops  of  strong  Nitric  Acid  and  evaporate 
to  dryness  over  a  water-bath.  If  Uric  Acid  is  present  a  red  colour  appears 
which  turns  reddish  violet  (Murexide  reaction)  on  adding  dilute  Ammonia 
(5  drops  of  strong  solution  to  about  a  test-tube  full  of  water).  In  preference 
let  the  dish  be  covered  with  another  previously  moistened  with  Ammonia. 

(4)  To  test  for  Ammonium  Urate  add  Caustic  Soda  and  heat  ammoniacai 
odour.  If  no  Ammonia  is  evolved  and  the  powder  gave  the  Murexide  reaction 
the  material  is  Uric  Acid. 

(5)  Phosphates— Dissolve  in  dilute  warm  Hydrochloric  Acid,  fiter  and  add 

a  few  drops  of  Nitric  Acid.  Add  Ammonium  Molybdate  solution  and  warm  . 
a  yellow  precipitate  forms.  The  phosphates  may  be  earthy  +  ^ 

Ammonio-Magnesium  Phosphate.  .To  distinguish  between  the  pbosp 
test  for  the  presence  of  Ammonia  as  in  (4).  „  hut  if 

If  any  of  the  above  are  positive  it  is  not  necessary  to  proceed  father,  but  if 
negative  or  only  traces  of  the  above  are  found  the  following  rare  constituents 

may  be  sought  for : — -  „  _  „  ,. 

Cystin.— Burn  the  powder  on  platinum  foil  over  the  flame.  Cystin 

burns  rapidly  with  a  blue  flame  and  gives  off  a  shaip  0  fl°ur\  R b 
the  powder  with  10%  caustic  soda  and  two  drops  of  lead  acetate  solution,  li 

cystine  is  present  a  black  precipitate  forms. 


368 


THE  EXTRA  PHARMACOPOEIA. 


Dissolve  some  powder  in  ammonia.  Cystine  is  readily  soluble  and  on 
spontaneous  evaporation  of  the  ammonia  the  typical  hexagonal  plates  separate. 

Xanthin.: — The  powder  on  the  platinum  foil  burns  away  but  without  a 
flame.  Try  the  inurexide  test.  There  is  no  effervescence  on  adding  nitric 
acid  and  the  residue  left  after  heating  is  yellow.  Add  a  drop  of  caustic  soda  to 
the  dried  residue  after  cooling  :  in  the  presence  of  Xanthin  the  residue  becomes 
yellow.  Warm  and  the  colour  changes  to  red. 

Kf  Fibrin. — The  powder  burns  on  the  platimun  foil  with  a  yellow  flame  and  an 
odour  of  burnt  feathers.  The  powder  is  insoluble  in  alcohol  or  ether,  but 
soluble  in  hot  caustic  potash.  Add  Acetic  Acid  to  the  hot  caustic  potash  solu¬ 
tion.  The  fibrin  is  precipitated  with  an  evolution  of  H2S. 

Urostealifch. — The  powder  burns  with  a  yellow  flame  and  an  odour  of  resin. 

It  is  soluble  in  alcohol  and  ether. 

Further  data  in  Edn.  XVIII.,  Vol.II.,p.  403. 

Biliary  Calculi  (Gall  Stones).  Concretions  forming  in  the  gall  bladder 
and  bile  ducts. 

Cholesterol  content  of  the  hlo ad  an  important  agent  in 
causation. — In  uncomplicated  cases  of  cholelithiasis  the  content  tends  to  be 
high.  In  such  the  blood  value  ranged  from  0T33  to  0-409%.  The  average 
normal  is  0-16%. — Sir  Berkeley  Moynihan,  L.iL/23,4.  See  also  J.  Sherren, 
ibid.  7. 

Cholesterol  content  of  blood  serum  after  irradiation  with  X-Rays. — B.C.A. 
’28.A1152. 

Casts. 

The  presence  of  casts  may  be  an  important  indication  of  renal  disease.  The 
centrifugalised  deposit  is  examined  both  with  the  2/3  and  later  with  the  1/6 
inch  objective.  Casts  have  a  sharp  outline.  Their  significance  depends  on 
their  character. 

Cellular  casts  may  be  composed  of  red  blood  corpuscles,  pus  cells  or  the 
mononuclear  cells  of  renal  epithelium,  and  indicate  acute  nephritis.  In 
chronic  parenchymatous  nephritis  and  in  acute  nephritis  after  the  first  few 
days  of  the  disease  the  casts  are  usually  granular,  and  represent  a  later  stage 
of  the  cellular  casts  which  have  undergone  a  granular  degeneration. 

Hyaline  casts,  with  structureless  contents,  may  be  found  in  any  form  of 
nephritis  but  are  commonest  in  chronic  interstitial  nephritis  and  hyperpiesia. 

A  few  hyaline  casts  may  be  present  in  the  urine  of  healthy  people. 

Cylindroids  are  pale  ribbon-like  bodies  with  tapering  ends  which  are  found 
in  inflammations  of  the  urinary  tract. 

Chlorides. 

Instead  of  evaporating  and  incinerating  with  ammonium  nitrate,  oxidise 
the  organic  matter  contained  in  10  to  20  Cc.  urine  by  warming  with  3  Cc.  of 
Sulphuric  Acid  and  a  slight  excess  of  Potassium  Permanganate  solution.  The 
addition  of  a  few  drops  of  Hydrogen  Peroxide  will  then  cause  the  precipitated 
Manganese  Dioxide  to  dissolve  giving  a  clear  solution.  To  this  add  a  few  Cc.  i 
of  Nitric  Acid  and  a  measured  excess  of  N/10  Silver  Nitrate  solution,  boil  and 
cool.  After  adding  1  or  2  Cc.  of  Ferric  Alum  solution  to  the  mixture,  titrate 
the  excess  of  Silver  with  N/10  Ammonium  Thiocyanate. 

Creatinine. 

Glycocoll-Methyl-Gimmidin.  C4H7N30=  113°08 

To  test  for  tins  body  in  the  Urine  add  a  little  Sodium  Nitro-Prusside  and 
Caustic  Soda  A  red  colour  develops  which  fades  on  boiling  the  mixture,  if 
a  little  Acetic  Acid  be  added  to  the  boilinar  liouid,  Prussian  Blue  is  produced. 

Creatinine,  Creatine  and  Mucin  have  retarding  effect  on  the  precipitation  of 
Cuprous  Oxide  from  Fehling’s  Solution.  Urates  have  auxiliary  effect. 

Excretion  01  Creatinine  m  diabetes  mellitus. — There  appears  to  be  some  con  • 
uection  between  carbohydrate  metabolism  and  the  Creatine-creatinine  meta¬ 
bolism.  Experiments  with  diabetic  urines  showed  that  Creatinine  was  not 
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increased  to  any  extent  even  when  patients  were  on  a  highly  nitrogenous 
diet.  Creatine  on  the  other  hand,  a  substance  never  found  in  the  normal 
urme  u  the  diet-  be  free  from  Creatine  and  Creatinine  was  ■always  found— 
even  when  patient  was  on  a  Creatine-Creatinine-iree  diet. — B.M.J  iiCo 
Id  43.  '  ’ 

m  and  Creatine  in  Blood.  Method  of  estimation  bv  means  of 

th  Goioruneter.  See  ‘  Blood  and  Urine  Chemistry.’— Cradwohl 

and  Blaivas,  1920. 

Kidney  Permeability.  Creatinine  as  Test,  see  p.  64. 


Cystin. 

(S.CH3CH.NH2.COOHJ  2=240-240 

Cystin  is  a  cleavage  product  of  protein-metabolism,  apparently  loosely 
bound  and  easily  split. off  at  an  early  period  of  the  intestinal  digestion.  Nor¬ 
mally  it  becomes  oxidised  and  hence  is  unrecognisable,  but  in  cyatinuria  it  is 
excreted  unchanged. 

Separation  of  Cystin.  Free  from  oxalates  and  phosphates  by  Ammonia 
and  subsequent  addition  of  Calcium  Chloride  until  this  no  longer  precipitates, 
add  equal  volume  of  Acetone  and  Acetic  Acid  in  slight  excess.  Cystin  crystal¬ 
lises  out  in  3  or  4  days,  and  may  be  purified  by  dissolving  in  Ammonia  anu 
reprecipitating  — Mann . 

Is  occasionally  found  in  urinary  deposits  as  transparent  six-sided  crystals — 
insoluble  in.  alcohol  but  soluble  with  ease  in  mineral  acids,  caustic  alkalis 
and  ammonia.  Uric  acid  occasionally  crystallises  in  similar  form,  but  gives 
the  murexide  reaction ;  Cystin  doe3  not. 


Dextrin. 

Twenty.Cc.  of  the  filtered  urine  is  placed  in  a  small  flask,  and  2  Cc.  of  hydro¬ 
chloric  acid(Sp.  Gr.  1-16)  added.  The  neck  of  the  flask  is  closed  with  a  small 
funnel  and  the  contents  are  gently  boiled  for  ten  minutes.  The  excess  of  hydro¬ 
chloric  acid  is  then  neutialised  by  adding  5  Cc.  of  a  saturated  solution  of  sodium 
carbonate,  and  the  flask  is  cooled  under  running  water.  After  making  the 
contents  faintly  acid  with  acetic  acid  and  shaking  until  frothing  ceases,  they 
are  poured  into  a  50  Cc.  graduated  flask  and  the  transference  completed  with 
two  or  three  small  washings  of  water.  The  contents  are  now  well  shaken  with 
5  Gm.  of  tribasic  lead  acetate,  made  up  to  50  Cc.  with  water,  allowed  to  stand 
ten  minutes,  and  Altered,  repeating  if  necessary  until  a  clear  filtrate  (A)  i3 
obtained.  In  another  flask  20  Cc.  of  the  original  urine  is  shaken  with  5  Gm. 
of  tribasic  lead  acetate,  made  up  to  50  Cc.  with  water,  and  filtered,  yielding  a 
second  clear  filtrate  (B).  Into  each  of  two  small  flasks  is  now  introduced 
10  Cc.  of  a  specially  prepared  copper  solution,  and  to  one  is  added  5  Cc.  of  the 
filtrate  “  A  ”  and  to  the  other  5  Cc.  of  the  filtrate  “  B.”  The  necks  of  the 
flasks  are  closed  with  small  funnels  and  the  flasks  are  heated  in  a  boiling  satur¬ 
ated  solution  of  sodium  chloride  for  exactly  five  minutes.  The  flasks  are  then 
cooled  in  running  water  and  3  Cc.  of  sulphuric  acid  (30%)  is  added  to  each 
from  a  pipette,  after  which  the  contents  are  titrated  with  freshly  made  JST/100 
sodium  thiosulphate  solution,  using  three  drops  of  1%  starch  solution  as  an 
indicator.  The  figure  obtained  by  titrating  a  control,  consisting  of  10  Cc.  of 
the  special  copper  solution  and  3  Cc.  of  sulphuric  acid  (30%),  with  the  same 
dilution  of  thiosulphate  and  starch  as  the  indicator,  is  subtracted  from  each 
of  the  findings.  The  difference  between  the  results  thus  obtained,  multiplied 
by  5  ,000  and  divided  by  6,  gives,  approximately,  the  dextrin  value  of  the  urine 
in  milligrams  per  cent.  The  special  copper  solution  is  prepared  as  follows  : 

I.  Copper  sulphate  5  Gm.,  tartaric  acid  7-5  Gm.,  potassium  carbonate .59  Gm., 
distilled  water  400  Cc.  II.  Potassium  iodide  10  Gm.,  potassium  biniodate 
Q-7  Gm.,  potassium  oxalate  18-4  Gm.,  distilled  water  250  Cc.  .  Mix  and  make 
up  to  1,000  Cc.  This  method  does  not  give  reliable  results  in  the  presence 
of  lsevulose,  lactose,  or  maltose,  and  should  not  be  used  when  there  is  more 
than  0-1  %  of  dextrose.  It  is  then  necessary  to  employ  the  author  s  mo.ujica- 
tion  of  Jolles’s  process  for  estimating  pentose.  By  either  method  an  excretion 
of  dextrin  exceeding  150  mg.  for  twenty-four  hours  may  be  considered  as 
abnormal. — A  Revision  of  a  previous  test. — P.  J.  Cammidge,  L.  n./27,l5e>o. 
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Formaldehyde. 

We  had  occasion  to  conduct  some  examinations  of  Urine  for  formaldehyde 
to  determine  whether  excretion  of  Formaldehyde  occurs  after  administration 
of  Hexamine  and  allied  bodies  (c/.  Hexamine  Vol.  I.,  and  this  vol.).  We 
found  the  following  tests  of  service  : — 

Pfaioroglucin  Test. 

To  5  or  10  Cc.  of  sample  add  5  drops  of  1%  Aqueous  Solution  of  Phloro- 
glucin  followed  by  5  drops  of  30%  Caustic  Soda  Solution.  Red  color  appears 
if  formaldehyde  present. 

Will  show  1  in  2,000,000  of  Water  and  1  in  50,000  of  urine. 

{Shows  no  color  with  Hexamine.) 

Rimini’s  Test. 

To  5  or  6  Cc.  of  sample  add  1  drop  of  1%  Aqueous  Solution  of  Phenylhy- 
drazine,  then  I  drop  of  1%  Aqueous  Solution  of  Sodium  Ritroprusside  and  5 
drops  of  30%  Caustic  Soda  Solution. 

Blue  color  appears  if  Formaldehyde  be  present. 

Will  show  1  in  75.000  of  water  and  1  in  100,000  of  urine. 

(Shows  no  color  with  Hexamine.) 

1  in  150,000  of  urine  can  be  seen 

‘  Meta  ’  Test  (W.  H.  M.). 

To  10  Cc.  of  sample  add  0-05  Cc.  of  5%  Aqueous  Solution  of  Meta-diamido- 
benzol  Hydrochloride. 

Gives  a  yellow  color  or  precipitate  if  Formaldehyde  present. 

Will  show  1  in  20,000  of  water  by  color  and  1  or  2  in  10,000  of  urine  by  opales¬ 
cence  or  precipitate. 

(Gives  no  reaction  with  Hexamine.) 

The  ‘Meta’  Test  in  conjunction  with  the  others  may  prove  of  value  in 
searching  for  Formaldehyde  in  milk  or  food. 

Glucose. 

Sp.  Gr.  of  Diabetic  Urines. 

The  comparison  of  the  sugar  content  of  200  specimens  of  glyco¬ 
suria  urines,  examined  in  our  laboratories,  with  their  Specific 
Gravities,  gave  the  following  interesting  figures. 


Sugar. 

Content. 

Mini¬ 

mum 

Con¬ 

tent. 

Maxi¬ 

mum 

Con¬ 

tent. 

Mini¬ 

mum 

Sp.  Gr. 

Maxi¬ 

mum 

Sp.  Gr. 

Average 

Content. 

Aver¬ 

age 

Sp.  Gr. 

l  %  or  less 

0-25% 

1% 

1-004 

1-035 

0-684% 

1-0184 

1—2% 

1-05% 

1-9% 

1-008 

1-035 

1-329% 

1-0226 

2—3% 

2-00% 

2-9% 

1-010 

1-036 

2-461% 

1-0274 

i 

CO 

1 

3-10% 

3-7% 

1-020 

1-040 

3-418% 

1-0305 

4—5% 

4-00% 

4-8% 

1-022 

1-040 

4-347% 

1-0316 

5—6% 

5-00% 

5-9% 

1-022 

1-040 

5-360% 

1-0330 

6%  or  more 

6-30% 

9-1% 

1-030 

1-045 

6-956% 

1-0371 

It  is  shown  that  whilst  on  an  average  there  is  a  steady  increase  in 
the  Sp.  Gr.  comparable  with  the  amount  of  Glucose  present,  yet  a 
urine  containing  6%  or  more  of  sugar  may  have  a  lower  Sp.  Gr. 
than  one  in  which  there  is  less  than  1%  sugar. 
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Beneaict  S  Tests  for  sugar  in  urine  are  popular  at  the  present 
time.  They  are  simpler  and  avoid  the  fallacies  of  Fehlina’s  Test 
Personally,  we  favour  Gerrard’s  Solution  in  quantitative  work’ 
having  used  it  for  years  with  good  results. 

Benedict’s  (Quantitative)  Modified  Fabling  Test. 

Copper  Sulphate  18  Gm.,  Sodium  Carbonate  Cryst.  200  Gm., 
Sodium  Citrate  200  Gm.,  Potassium  Sulphocyanide  125  Gm,,  5°/ 
Potassium  Ferrocyanide  Solution  5  Cc.,  Water  to  1  litre.  The  test  is 
as  Fehling’s — the  end  point  being  disappearance  of  the  blue  colour. 

To  conduct  the  test  25  Cc.  of  the  reagent  are  measured  into  a  small 
flask  and  about  4  Gm.  anhydrous  Sodium  Carbonate  added  and  the  solution 
brought  to  the  boil.  Urine  is  then  run  in  slowly  from  a  burette  until  the 
reagent  turns  from  clear  blue  to  an  opalescent  bluish-white  colour  when 
the  additions  are  made  more  carefully  until  the  colour  disappears.  This 
gives  a  rough  indication  of  the  amount  of  sugar  in  the  urine  and  the  titration 
is  repeated  after  first  diluting  the  urine  so  that  about  10  Cc.  will  reduce  the 
reagent.  25  Cc.  of  the  reagent  are  reduced  by  0-05  Gm.  Glucose.  This 
quantity  is  therefore  in  the  volume  of  urine  reducing  25  Cc.  of  the  reagent. 


Benedict's  Qualitative  Test . 

Dissolve  with  heat  Sodium  (or  Potassium)  Citrate  173  Gm.  and 
100  Gm.  of  anhydrous  (or  200  Gm.  cryst.)  Sodium  Carbonate  in 
water,  about  700  Cc.  Dissolve  separately  pure  crystallised  Copper 
Sulphate  17*3  Gm.  in  water  about  100  Cc.  Cool  to  room  tempera- 
ture,  pour  the  second  into  the  first  solution  slowly  with  stirring  and 
make  up  to  1,000  Cc.  with  diluted  water. 

The  patient  can  employ  the  test  himself.  5  Cc.  are  boiled  with 
8  drops  of  urine  for  two  minutes  and  cooled.  If  Glucose  is  present 
the  colour  changes  to  an  opalescent  green,  or  in  the  case  of  a  large 
quantity  of  sugar  to  an  opaque  red.  Benedict’s  Reagent  is  reduced 
by  Glucose,  Laevulose,  Lactose,  Pentose  and  Homogentisic  Acid, 
but  not  by  Uric  Acid  and  Creatinine  :  hence  a  positive  Benedict’s 
Test  indicates  some  derangement  of  carbohydrate  metabolism 
(Dodds). 

To  confirm  and  distinguish  Glucose  emjploy  the  F ermentation  Test,  q.v. 

If  more  than  0*5%  glucose  is  present,  a  precipitate  forms  after  about  30 
seconds  from  onset  of  boiling,  which  should  be  continued  for  2  mins.  If  the 
solution  remains  blue,  less  than  0-1%  of  sugar  is  present,  but  if  it  turns  green 
there  is  more  than  that  amount. — G.  Graham,  L.  ih/23,  663. 

In  cases  of  pronounced  uricsemia,  the  treated  urine  develops  a  turbidity  of 
the  colour  of  Turnbull’s  Blue,  after  about  12  hours — the  reagent  thus  also 
detecting  Uric  Acid— J.C.S.,  A.  ii./23,587.  (A  slightly  modified  formula  for 
the  reagent  is  given  here.) 


Cammidge’s  Modified  Benedict  (Qualitative)  Test  for  Quantitative 
estimation.  [Distinguish  from  both  the  foregoing.) 

Dissolve  by  aid  of  heat  Sodium  Citrate  and  Crystallised  Sodium  Carbonate 
if  each  200  Gm.  and  Sodium  Bicarbonate  10  Gm.  in  600  Cc.  of  Distilled 
Yater,  and  add  to  this  with  constant  stirring  a  solution  of  ~1  Gm.  Crystallised 
lopper  Sulphate  in  about  150  Cc.  of  water.  When  cold  make  up  to  1000  Cc. 
A  very  small  proportion  of  urine  gives  an  unmistakable  reaction  even  witn 
low  percentage  of  sugar,  and  it  is  not  appreciably  reduced  by  Uric  Acid, 

'ritVsnemployed  instead  of  Fehling’s  Solution  in  a  modification  of  Scales’ 
Volumetric  Method  for  estimation  of  Sugar  in  urine  and  blood.  -I.  J. 
Jammidge,  L.i./i7,613* 
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Method!  of  procecfM/*e  : — 

The  estimation  is  conducted  by  boiling  a  given  quantity  of  the  urine  with 
a  given  quantity  of  the  solution,  hydrochloric  acicl  is  added  to  dissolve  the 
cuprous  oxide.  It  also  liberates  carbon  dioxide  wliich  protects  the  cuprous 
chloride  from  atmospheric  oxidation.  The  cuprous  chloride  solution  is  added 
to  a  given  quantity  in  excess,  of  standard  volumetric  1ST/10  fiodine  solution 
and  the  excess  of  iodine  is  titrated  with  N/20  thiosulphate  (the  official  X/ 10 
will  do  equally  well),  using  starch  as  indicator. 

Each  Cc.  of  N/10  Iodine  Solution  —  0-00338  Gm.  Glucose. 

The  reaction  may  be  indicated  by  the  following  : — 

(1)  Cu20  +  2H.C1  =  H20  +  2CuCl 

(2)  2  CuCl  +  2HC1  +  2I>^";|  2CuCls  +  2HI 

We  tried  the  process  on  a  0*5%  and  a  5%  Glucose  Solution. 

(1)  5  Cc.  of  0-5%  solution  of  glucose  were  boiled  for  15  minutes  with  20  Cc. 
of  the  modified  Benedict’s  reagent.  Then  dilute  hydrochloric  acid  q.s.  was 
added  to  dissolve  all  the  cuprous  oxide  formed.  N/10  iodine  solution  20  Cc. 
were  added  and  titrated  back  with  N/10  Sodium  Thiosulphate  using  starch 
as  indicator.  12-9  Cc.  of  the  latter  were  required,  i.e.,  volume  of  NHO  iodine 
decolorised  =  7-1  Cc.,  therefore  5  Cc.  of  the  0-5%  glucose  solution  contain 
(0*00338  x  7-1)  Gm.  =  0*023998  Gm., i.e, 0*47996%  glucose.  On  repeating, 
0*49354%  glucose  was  found. 

(2)  Operating  on  a  5%  solution  1  Cc.  was  boiled  for  15  minutes  with  40  Cc. 
of  the  reagent,  hydrochloric  acid  added  and  20  Cc.  N/10  iodine.  For  back 
titration  5-5  Cc.  N/10  thiosulphate  were  required,  i.e.  14*5  Cc.  N/10  iodine 
were  decolorised,  i.e.  1  Cc.  of  the  solution  under  test  contains  0*04901  Gm. 
glucose  or  4*901%  glucose. 

We  found  there  is  considerable  difficulty  in  determining  the  end  point  in 
the  titration  with  Thiosulphate,  as  the  weak  solution  of  cupric  chloride  formed 
i3  also  a  blue  colour. 

As  a  rule  sugar  does  not  appear  in  the  urine  until  the  percentage  in  the  blood 
reaches  0*18%.  By  blood  examinations  diabetes  can  therefore  be  diagnosed 
with  ease  at  a  much  earlier  stage  than  when  reliance  is  placed  solely  on  the 
results  of  analysis  of  the  urine. 

The  Allen  fasting  treatment  of  the  disease  is  dealt  with.  The  only  drug 
giving  any  decided  benefit  is  Belladonna  and  the  alkaloid  Atropine. — P.  J. 
Cammidge,  Pres.,  Oct.  ’ zo . 

Estimation  of  Glucose  with  Benedict’s  Reagent— F.  Wokes,  P.J.  U./24, 
117,169.  See  also  E.  C.  Doss  L.ii./28,1200. 

Significance  of  Glycosuria. 

The  absorption,  circulation  and  utilisation  of  sugar  depend  on 
the  harmonious  activity  of  many  different  organs  of  the  body  and 
glycosuria  may  result  from  the  breakdown  of  this  cooperative 
activity  at  different  points.  It  is  most  important  to  remember 
that  glycosuria  does  not  necessarily  indicate  diabetes.  It  is  only 
after  the  exclusion  of  the  less  serious  causes  of  glycosuria  that  a 
diagnosis  of  diabetes  is  justified.  All  carbohydrate  is  absorbed 
from  the  intestine  in  the  form  of  the  monosaccharide,  glucose, 
to  be  taken  to  the  liver  via  the  portal  vein  and  there  stored  as 
glycogen.  Just  enough  carbohydrate  is  delivered  by  the  liver  to 
the  blood  to  keep  the  circulating  blood-sugar  constant  at  a  level 
of  about  100  mgr.  per  100  Cc.  The  blood  glucose  is  used  up  by 
the  tissues  which  oxidise  it  to  CO 2  and  water.  Normally  the  kidney 
will  only  excrete  sugar  from  the  blood  when  the  blood  sugar  rises 
above  180  mgr.  per  100  Cc.  (leak  point  of  kidney). 

Alimentary  Glycosuria  results  when  sugar  is  absorbed  from 
the  intestine  quicker  than  it  can  be  stored  in  the  liver,  so  that 
the  blood  sugar  rises  and  the  leak  point  is  passed.  This  is  not  a 
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common  occurrence,  and  experiments  have  shown  that  it  is  diffi¬ 
cult  to  produce  alimentary  glycosuria  in  healthy  individuals  even 
after  the  consumption  of  enormous  quantities  of  sugar. 

Glycosuria  results  when  the  leak  point  of  the  kidney 
is  set  at  a  lower  figure  than  normal.  Thus  some  individuals  excrete 
sugar  in  the  urine  even  when  the  blood  sugar  is  only  140  mgr.  per 
100  Cc.  In  such  people  glycosuria  appears  after  a  carbohydrate 
meal  when  the  blood  sugar  is  likely  to  rise.  Penal  glycosuria  is 
an  innocent  condition,  but  it  is  advisable  to  keep  such  patients 
under  observation. 

Endocrine  Glycosuria  occurs  in  hyperthyroidism,  pituitary 
tumours  and  after  injections  of  adrenalin.  These  hormones 
probably  act  by  stimulating  the  liver  to  break  down  glycogen,  with 
the  result  that  hyperglycsemia  and  glycosuria  result. 

Injuries  to  the  floor  of  the  fourth  ventricle  cause  sugar  to  appear 
in  the  urine,  and  this  has  been  described  as  Nervous  Gly¬ 
cosuria.  The  probable  explanation  is  that  injuries  to  this 
region  of  the  brain  cause  a  stimulus  to  the  suprarenals  with  an 
increase  in  the  adrenalin  in  the  blood,  and  therefore  an  adrenalin 
glycosuria. 

True  Diabetes  results  from  the  inability  of  the  tissues  to 
utilise  carbohydrate,  owing  to  the  absence  of  insulin  provided  by 
the  pancreas.  This  inability  to  utilise  carbohydrate  is  interpreted 
by  the  body  as  a  stimulus  for  the  production  of  more  glucose  so 
that  all  available  carbohydrate  is  poured  into  the  blood,  producing 
a  hyperglycsemia.  Since  the  tissues  cannot  utilise  the  sugar  it  is 
excreted  in  the  urine. 

These  different  forms  of  glycosuria  can  be  distinguished  by 
estimations  of  the  blood  sugar  and  observation  of  the  glucose 
tolerance  test. 

Phloridzin  Glycosuria.  This  was  first  observed  by  Mering  who  by  giving 
1  Gm.  of  Phloridzin  night  and  morning,  produced  the  daily  excretion  of  nearly 
100  Gm.  of  glucose  in  the  urine.  In  phloridzin  glycosuria  there  is  no  increase 
of  glucose  in  the  blood.  According  to  one  hypothesis  the  phloridzin  is  split 
up  in  the  kidneys  into  sugar,  and  phloretin.  Vide  also  this  vol.,  p.  63,  and 
Vol.  I.,  p.  877. 


Further  Glucose  Reagents. 

Fehling’s  Solution,  Potassio-Cupric  Tartrate  Solution. 

Glucose  being  au  aldehyde  has  strong  reducing  action  In  the  test  the 
alkaline  glucose-cupric  oxide  when  heated  causes  deposition  of  the  cuprous 
oxide.  1  molecule  of  Glucose  reduces  practically  5  molecules  of  Cupnc 

In  making  use  of  Fehling’s  Solution  it  is  important  when  looking  for  small 
quantities  of  sugar  to  dilute  the  urine  to  about  So.  Gr.  1-015.  Mix  with  an 
equal  volume  of  mixed  Fehling’s  Solution.  Boil  for  a  few  seconds— -if  no 
precipitate  within  two  minutes  there  is  no  sugar  of  pathological  import.  1  or 
Life  Insurance  purposes  the  Alkaline  Safranine  test  (q. v.)  deserves  to  come 
more  into  use.  ,  ,  , ,  7  .  7  , ,,  , 

Fermentation  and  other  texts  should  be  used  m  doubtful .  case v>. 

Great  care,  however,  should  be  taken  not  to  confuse  with  reducing 
substances  other  than  glucose.  Personally  we  have  great  faith  m 
Allen’s  modification  of  the  test,  q.v 
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Fehling’s  Solution  is  prepared  in  two  solutions  : — No,  I.  Copper 
Sulphate  34-64,  Sulphuric  Acid  0-5,  Distilled  Water  to  500. 

No.  2.  Sodium  Hydroxide  77,  Sodium  Potassium  Tartrate  176, 
Distilled  Water  to  500. 

Mix  equal  volumes  when  required.  Of  this,  10  Cc.  will  be  de 
colourised  and  reduced  by  0  05  Gm.  (or  53  minims  =  £  grain)  of 
glucose  or  diabetic  sugar  in  solution,  with  precipitation  of  yellowish 
red  cuprous  oxide  when  the  two  are  boiled  together.  No.  2  solution 
should  not  be  kept  in  a  very  cold  place  or  it  may  crystallise.  By 
keeping  the  copper  solution  separate  from  the  alkaline  solution  the 
test  is  prevented  from  becoming  erroneously  sensitive. 

A  little  Calcium  Carbonate  or  Barium  Sulphate  greatly  assists  the  de¬ 
position  of  the  cuprous  oxide  and  enables  the  colour  of  the  supernatant  liquor 
to  be  more  easily  seen. 

On  p.  376  we  give  a  Table  shewing  equivalents  in  glucose 
when  using  Gerrard-Fehling  Solution.  The  figures  there  given 
apply  exactly  as  if  10  Cc.  of  *  Eehling’s  ’  were  used  in  place  of 
the  Gerrard’s  Solution. 

Sterules,  containing  1  Cc.  Fehling’s  Solution,  are  available. 

Glucose  Bndolytic  Tubes  are  prepared — use  similar  to  those  tor 
Albumin  q.v. 

The  reaction  may  bs  obtained  in  the  cold  or  by  pouring  boiling  water  on 
to  the  charged  tube  (sealing  is  not  necessary).  Or,  indeed,  if  not  available 
a  lighted  vesta  drawn  carefully  along  the  tube  will  suffice.  If  done  in  the 
cold,  sealed  tube  to  be  inspected  for  usual  cuprous  oxide  precipitate  after 
12  to  24  hours. 

cs  FehSing  ”  is  reduced  by  dextrose,  levulose,  mannito3e,  milk 
sugar,  galactose,  arabinose,  aldehyde,  formaldehyde  (see  below),  chloral, 
chloroform,  creatinin,  valeraldehyde,  resorcinol,  pyrogallic  acid,  gallotannic 
acid,  arsenious  anhydride,  and  similar  reducing- bodies,  giucosides,  and 
acetone,  also  by 

Glycuronic  Acid  C*H,P07  =194-01,  Uric  Acid.  Creatinin,  Pyrocatechin, 
Hydroquinone,  Salicylic  Acid  Compounds;  these  may  be  removed  by  simple 
repeated  filtration  through  animal  Charcoal.  Rone  of  these  bodies 
ferment  or  give  Qsazone  Crystals.  Vide  Phenyihydxazin  Tests. 

Glycuronic  Acid  is  closely  allied  to  the  Pentoses.  It  conjugates  with 
phenol  indoxyl  and  skatoxyl,  and  normally  occurs  chiefly  as  plienol- 
glycuronic  acid  in  combination  with  potassium. — Mann. 

Tollen’s  Test  for  Glycuronates  consists  in  boiling  the  urine  for  1  minute 
with  an  equal  volume  of  Cone.  Hydrochloric  Acid  and  a  small  quantity  of  a 
solution  of  Naphtho-resorcin  in  Alcohol.  After  cooling  and  shaking  with 
Ether,  the  Ether  layer  will  be  coloured  violet  to  red  if  Glycuronates  are  present. 
— F.  Wokes,  P.J.  ii./25,127. 

Formaldehyde  being  an  Aldehyde,  like  Glucose  also  reduces, — should  not 
be  used  to  preserve  urines  for  examination  as  to  diabetes,  if  in  doubt  as  to 
presence  of  Formalin  for  any  reason  boil  with  excess  of  Strong  Ammonia 
Solution  before  conducting  Fehling's  test.  Another  reason  for  refraining  from 
its  use  is  that  Formalin  combines  with  Urea  forming  crystals  on  the  side  of 
the  container  not  unlike  Leucin. 

Santonin  occasionally  prescribed  for  diabetes,  may  cause  trouble  in  testing 
for  sugar  by  production  of  a  red  colour  with  the  Fehling’s.  This  may  be 
obviated  by  adding  glacial  Acetic  Acid  to  the  hot  mixture  until  the  blue  colour 
again  becomes  evident. — -P.J.  i./25,660. 

Phenoquin,  Salicylates,  and  Toly  sin  give  reducing  substances  which 
may  be  confused  with  sugar.— per  P.J.  i./27,362. 

Lloyd’s  ‘Reagent’  (Aluminium  Silicate;  FULLERS’  Earth),  removes 
interfering  substances. 

To  5  Cc.  urine  add  5  Cc.  R/10  Sulphuric  Acid  and  10  Cc.  water.  Add  115 
Gm.  Lloyd’s  Alkaloidal  Reagent  and  shake  gently  for  2  minutes.  This 
removes  most  of  the  colouring  matters,  Uric  Acid,  Creatin,  Creatinin,  yet, 


ANALYTICAL  MEMORANDA. 


375 


unlike  Charcoals,  does  not  take  away  the  sugar.  (It  is  not  necessary  to  remove 
every  trace  of  Creatiuin.)  Filter.  2  Cc.  used  for  the  usual  colorimetric  sugar 
determination.  Shaking  should  not  be  continued  for  longer  than  2  minutes 
as  acid  gradually  dissolves  the  reagent— the  dissolved  Aluminate  does  not! 
however,  interfere.  With  more  dilute  urines,  use  10—15  Cc.  For  total 
sugars  invert  10  Cc.  of  above  filtrate  by  heating  in  boiling  water  for  75  minutes 
with  1  Cc.  10%  Hydrochloric  Acid.  Cool,  neutralise  to  Phenolphthalein 
dilute  to  20  Cc.,  add  a  small  pinch  of  Lloyd’s  reagent,  shake,  and  immediately 
filter.  Take  2  Cc.  for  determination.  Dilute  sugar  standards  found  to  keep 
perfectly  in  0-3%  Benzoic  Acid  solutions. — Otto  Folin  and  Hilding  Berghund, 
Jl.  Biol.  Chem.,  Yol.  51,  1922,209;  Y.B.P.  ’27,97. 

The  Reagent  also  adsorbs  alkaloids  in  acid  solution.  These  adsorbed  alka¬ 
loids  are  liberated  and  regain  their  previous  solubility  in  alkaline  solutions. 
Adsorbed  alkaloids  are  practically  tasteless,  can  be  introduced  into  the  system, 
and  are  liberated  only  in  the  digestive  tract. — B.C.A.,  1913,2663. 

Reducing  substances  in  the  urine ;  their  detection  and  identification.— - 
J.  P.  Bose,  I.M.G.,  Apl.  *26,173. 

Uric  Acid  and  Urates  in  the  presence  of  oxalates  and  biphosphates  reduce 
Fehling’s. — Y.B.P.  ’27,94,  but  Uric  Acid  does  not  introduce  any  great  error 
by  its  reduction  of  Fehling’s  Solution.  Our  experiments  showed  that  1% 
Uric  Acid  completely  reduced  an  equal  volume  of  Fehling’s  with  about  one 
minute’s  boiling.  There  was  a  slight  reduction  with  a  0-1%  solution  with 
Fehling’s  but  none  with  Nylander’s  reagent.  10  Cc.  Fehling’s  (  =  0-05  Gm. 
of  Glucose)  by  Gerrard’s  process  required  14  Cc.  1%  Uric  Acid  =  0T4  Gram 
which  would  be  equivalent  to  250  Cc.  Normal  urine  approximately  which 
would  =  0*02%  +  error  in  estimating  Glucose,  i.e.,  the  amount  is  negligible. 
Consequently  Uric  Acid  does  not  hinder  the  reduction  of  Fehling’s  Solution 
by  glucose. 

"  Fehling  ”  as  not  reduced  by  mannite,  dulcite,  sucrose,  ino- 
site,  cellulose,  dextrin,  arabin,  alcohol,  glycerin,  phenol,  benzaldehyde,  salicyl 
aldehyde,  acetic,  lactic,  oxalic,  succinic,  tartaric,  citric,  gallic,  saccharic, 
mucio,  gluconic,  benzoic,  salicylic,  and  sulphurous  acids,  arid  alkaloids. 

Trichloracetic  Acid  does  not  reduce  Fehling  itself,  but  tends  to  inhibit 
the  reduction  by  sugars,  so  that  quantitative  results  cannot  be  obtained  in 
its  presence.  ...  .  , 

An  orange  precipitate  formed  when  hot  urine  is  mixed  with  hot.  Fehling  s 
Solution  without  reboiling,  affords  almost  conclusive  evidence  of  presence 
of  a  hexose  monosaccharide  such  as  glucose  or  Imvulosc. 

An  orange  precipitate  formed  on  boiling  is  sometimes  due  to  presence  of  a 
compound  glycuronate.  To  snake  certain  of  G/ucose  the  urine 
must  contain  a  +  rotatory  reducing  substance,  fermented 
by  yeast  (both  Glucose  and  Lwevuiose  are),  it  must  yield  an  Osazone 
1  of  the  correct  crystalline  form,  melting  at  slightly 
above  200°  C  (both  Glucose  and  Lsevuiose  give)  and  finally  it  must 
yield  no  Osazone  in  case  of  Glucose  with  Methylphenyl - 
hydrazine,  wriicb  with  Lsevulose  yields  one  melting  at  150  G. 

A.  E  Gamut  L.  i  /i2,484. 

Allen’s  Modification  0?  Fehling’s  Test.  (We  place  great  reliance 
on  this  test. —  W.H.M.) — For  small  quantities  of  sugar  in  urine. 
Heat  8  Cc.  of  the  urine  to  boiling  point  and  add  5  Cc.  of  the 
copper  solution,  cool  and  add  2  Cc.  saturated  solution  of  sodium 
acetate,  slightly  acidified  with  acetic  acid,  to  complete  precipita¬ 
tion  of  uric  acid,  phosphates,  and  xanthine.  Filter,  add  5  Cc.  of  the 
alkaline  solution,  and  boil  for  a  few  seconds.  If  more  than  0-25  per 
cent,  of  sugar  be  present,  cuprous  oxide  is  precipitated  before  boiling 
I  point  is  reached,  but  if  less  than  this  proportion,  it  is  deposited 
3  during  cooling. 

Gerrard’s  Solution.  ,  „  , 

This  is  prepared  by  diluting  100  Ce.  mixed  Fehling  Solution  with 
:  about  300  Cc.  of  water  and  almost  decolourising,  whilst  boiling,  with 
5%  solution  of  Potassium  Cyanide  (using  good  commercial  cyanide, 
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about  63  Cc.  are  required),  and  making  up  the  volume  when  cold 
to  600  Cc. 

Method  of  Use.-— Mix  50  Cc.  of  the  solution  with  10  Cc.  of  mixed 
Fehling’s  Solution  (5  Cc.  Fehling’s  No.  1,  and  5  Cc.  Fehling’s  No.  2). 
Boil  in  a  basin  and  drop  info  it,  whilst  boiling,  diluted  urine,  J  to  1 
Cc.  at  a  time  by  means  of  a  burette,  until  the  blue  colouration  just 
disappears,  taking  care  not  to  add  an  excess.  An  average  diabetic 
urine  may  be  diluted  1  with  water  to  10. 

The  number  of  Cc.  of  actual  undiluted  urine  used  contains  0*05 
Gm.  of  Glucose.  From  this  the  percentage — grammes  per  100  Cc. — 
is  easily  obtained.  To  convert  this  into  grains  per  fl.  oz.  multiply 
by  4*375.  The  product  multiplied  by  20  gives  the  number  of  grains 
per  pint.  The  following  table  will  be  found  useful : — 

No.  of  Oc.  No.  of  Cc.  Grains 


of 

diluted 

Gm.  Sugar  Grains  per 

Grains  per 

of  diluted 

Gm.  Sugar. 

Grains  per 

per 

Urine 

per  100  Cc. 

flL  oz. 

pint. 

Urine. 

per  100  Cc. 

fl.  oz. 

pint 

used. 

usedj 

4-0 

12-5 

54-69 

1093-80 

r  3-0 

3-30 

14-45 

289-00 

4-5 

11*1 

48-56 

971-20 

3-5 

2-90 

12-70 

254-00 

5-0 

10-0 

43-75 

875-00 

4-0 

2-50 

10-95 

219-00 

o 

r-i 

5-5 

9T 

39-86 

797-20 

4-5 

2-20 

9-64 

192-80 

c 

6-0 

8-3 

36-35 

727-00 

CM 

5-0 

2-00 

8-76 

175-20 

Fh 

6-5 

7-7 

33-73 

674*60 

O 

5-5 

1-80 

7-88 

157-60 

-4-> 

7-0 

7-1 

31-10 

622-00 

6-0 

1-70 

7-45 

149-00 

c3 

7-5 

6-7 

29-35 

587-00 

6-5 

1-50 

6-57 

131-40 

£ 

8-0 

6-3 

27-59 

551-80 

7-0 

1-40 

6-13 

122-60 

f—H 

8-5 

5*9 

25-84 

517-80 

7-5 

1-30 

5-69 

113-80 

4P 

•  r*“t 

9-0 

5-6 

24-97 

499-40 

+3 

8-0 

1-25 

5-49 

108-80 

£  ^ 

9*5 

5-3 

23-21 

464-20 

8-5 

1-18 

5-17 

103-40 

rH 

10-0 

5-0 

21-90 

438-00 

<r~ 

rH  J 

9-0 

1-11 

4-86 

97-40 

0J 

10-5 

4-8 

21-02 

420-40 

9-5 

1-05 

4-60 

92-00 

4-2 

£3 

11-0 

4-5 

19-71 

394-20 

CL* 

10-0 

1-00 

4-38 

87-60 

1 L  •  5 

4-3 

18-83 

376-60 

3 

10-5 

0-95 

4-15 

83-00 

>r5 

12-0 

4-2 

18-40 

368-00 

rd 

11-0 

0-91 

3-96 

79-20 

3 

12-5 

4-0 

17-52 

350-40 

V 

11-5 

0-87 

3-81 

76-20 

13-0 

3-8 

16-61 

332-20 

12-0 

0-83 

3-64 

72-80 

P 

13*5 

3-7 

16-21 

325-20 

12-5 

0-80 

3-50 

70-00 

14-0 

3-6 

15-77 

314-40 

13-0 

0-77 

3-37 

67-40 

C14-5 

3-4 

14-86 

297-20 

13-5 

0-74 

3-24 

64-80 

14-0 

0-71 

3-11 

62-20 

14-5 

0-69 

3-09 

61-80 

115-0 

0-67 

3-00 

60-00 

The  four  columns  on  the  right  in  the  table  give  the  results  with 
the  urine  diluted  with  an  equal  volume  of  water.  If  the  urine  con¬ 
tains  loss  sugar  than  this,  employ  it  undiluted.  The  calculation  is 
then  as  before  :  the  number  of  Cc.  of  actual  urine  used  contain  0*05 
Gm.  of  Glucose. 

Trommer’s  Test.  To  5  Cc.  of  urine  add  £  vol.  of  15%  Sodium  Hydrate 
and  then  1  Cc.  of  10%  Copper  Sulphate  Solution.  A  red  or  yellow  precipitate 
appears  in  the  cold  on  standing  a  few  hours  or  more  rapidly  on  boiling.  On 
heating,  much  of  the  Cupric  Hydrate  may  remain  undissolved — an  excess  of 
alkali  is  necessary  as  in  the  case  of  Fehling’s  Solution  (or  less  Copper  Solution 
can  be  used).  Fehling’s  Test  has  superseded  Trommer’s.  They  are  employed 
in  the  same  manner.  Trommer’s  Test  may  be  interfered  with  by  Creatinine. 
It  is  important  to  add  the  Alkali  before  the  Copper  Solution. 

Barfoed’s  Reagent. — .Neutral  Copper  Acetate  13-3,  Acetic  Acid  solution 
(1  per  cent.)  200.  A  Glucose  solution  warmed  with  a  small  quantity  of  this 
precipitates  Cunrous  Oxide. 

An  improved  form  contains  Copper  Acetate  50,  Sodium  Acetate  50,  Glac. 
Acetic  Acid  5,  Water  to  1,000.  With  this,  reduction  is  obtained  with  0-1% 
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dextrose  solutions  on  merely  heating  to  boiling  while  1%  solutions  of  maltose 
or  lactose  do  not  show  reduction  under  similar  conditions. — J.C.S.A.  ii./2i,525 

Johnson’s  Test.— See  Picric  Acid,  posted, 

Nitropropiol.  Sodium  Orthonitrooiienylpropiolate. 

C9H4Na(NO?)Os=  213037. 

Owing  to  reduction,  Indigo  blue  colour  is  produced,  or i ndigo-blue  itself 
precipitated.  Tablets  are  prepared.  This  reaction  is  based  upon  Bayer’s 
synthesis  of  indigo-blue  (q.v.).  which  is-briefly : — Cinnamic  Acid->-Orthonitro- 
cinnamic  Acid  — Dibromo  compound  of  Orthonitrophenylpropioiic 
Acid,  which,  warmed  with  alkali,  in  the  presence  of  Glucose  decomposes 
thus:— 2C,Hs(NO2)OI=C1,Hl0NsOs  (Indigo  Blue)-f  2C0a  +  0*.  This  sub¬ 
stance  is  to  be  distinguished  from  Sodium  phenyl-propiolate  (Syn.  Thermiol) 
For  testing  permeability  of  the  kidney  with  Indigo-carmine,  v.  idem. 


Sodium  o-NitrophenylpropioIate  Solution  is  employed  of  follow¬ 
ing  composition  :  Place  5  Goi.  of  o-nitropheuyl-propiolic  acid  in  a  mortar  and 
wash  alternately  with  1  to  2  Cc.  of  water  and  1  to  2  Cc.  of  10%  Sodium 
Hydrate  Solution  until  dissolved  (altogether  about  8  to  10  Cc.  required). 
Dilute  to  1  litre.  On  boiling  5  Cc.  with  1  Cc.  of  Urine  blue  colour  of  indigo 
appears  either  immediately  or  in  \  minute  according  to  amount  of  glucose. 
Nylander’s  Reagent. 

Bismuth  Subnitrate  2,  Rochelle  Salt  4,  Sodium  Hydroxide  Solution  (8%) 
100;  and  Almen's  reagent  consisting  of  Bismuth  Subaitrate  1,  Rochelle 
Salt  2.  Potassium  Hydroxide  Solution  (35%  strength)  50,  are  used  for  detect¬ 
ing  Glucose.  The  reagents  may  be  reduced  by  sunlight  and  hence  should  be 
stored  in  bottles  of  actinic  glass.  A  small  quantity  of  either  warmed  with 
the  urine  will  blacken  if  glucose  be  present. 

This  reagent  is  not  interfered  witn  by  the  presence  of  Uric  Acid.  Even  a 
1%  Solution  of  the  acid  we  found  failed  to  produce  any  appreciable  reduction 
on  boiling  5  minutes. 


Cramer’s  Mercury  Test. — Dissolve  Mercuric  Oxide  (red  or  yellow)  0*4* 
with  Potassium  Iodide  6,  in  water  100  and  adjust  alkalinity  of  the  solution 
so  that  10  Cc.  are  neutralised  to  phenolphthalein  by  2-5  Cc.  of  N/10  Acid.. 

To  use  the  test  heat  3  Cc.  of  the  soln.to  boiling,  and  add  0-3  Cc.  of  Urine 
and  boil  again.  On  removing  from  fiame  the  mixture  darkens  if  sugar  is 
present.  Metallic  Mercury  settles  ultimately.  Glucose,  lactose,  maltose, 
xylose  and  arabinose  give,  the  reaction,  but  not  cane  sugar. — Biochsm.  Jl., 
March  1915,  L.  i./r5,1192.  ,  . 

It  is  quite  sensitive.  The  deposit  of  metallic  mercury  is  of  jgreyish  colour. 
Phenyl-hydrazine  Hydrochloride,  C*HS.-N'H.NH1.HCI..=  144-545.  Is 
used  as  a  test  for  sugar  It  is  in  colourless,  shining,  crystalline 
scales  ;  and  should  be  free  from  azo-compounds.  t  A  small  quantity  is 
warmed  with  twice  its  weight  of  sodium  acetate  in  solution,  an  equal 
volume  of  the  suspected  solution  added,  and  boiled  for  20  minutes  G11 
cooling,  yellow  crystals  of  phenyl-glucosazone,  0«H,^O,(:n >11  .jiHjJs53 
358‘208  are  deposited  if  sugar  be  present. — Osazone  Reaction. 

This  substance  should  be  handled  with  care  as  it  may  produce  eczema. 

Boil  2  to  3  Cc.  of  the  urine  with  equal  quantity  of  water  and  pheny  lnyclraztne 
hydrochloride  0-1  3m.  and  Sodium  Acetate  0-5  Gm.  Add  10  Cc.  of  Sodium 
Hydrate  10%  solution,  invert  test  tube  a  few  times  and  allow  to  stand  .a 
pink  to  red  colour  of  the  whole  liquid  in  5  minutes  indicates  sugar  of  clu  1  <  - 
significance.  _  ,  . 

Osazone  Reaction  in  Health.  Urines  from  more  than  700  sources  showed 
that  20—30%  voided  1  to  2  hours  after  an  ordinary  meal  yielded  typical 
glucosazone  crystals,  the  percentage  dropping  to  U  lo  in  urines  1  ^ 
to  5  hours  after  meals.— B.C.A.,  Nov.  ’28,1273.  For  earlier  Refs,  on  this 

matter  see  Edn.  XVIII.,  Vol.  II.,  VP-  409,410.  -  A  »  uniform 

(Erythremia  treated  with  Pbenylhydrazm  Hydrochloride.  A 
decrease  of  hfemoglobin  and  red  blood  cells  occurred  and  with  P  '  _  A 
with  hypertension  a  reduction  in  blood  pressure.  One  oi  the  early  effects  of 
the  drug  is  a  leucocytosis.  Initial  dose  0-2  Gm.  dailj  for  o ^  fal]s 

then  0-1  Gm.  daily  until  leucocytes  increase  in  number,  or  torn  g , 
below  100%,  when  0-1  Gm.  may  be  given  every  2nd or  md  day,  If 

stopped.  Marked  rise  of  leucocytes  indicates  discontinuance  of  dx  g. 
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haemoglobin  or  red  cells  begin  to  rise  or  leucocytes  to  fall,  dose  should  be 
started  again  or  increased  in  frequency.  Usually,  1  Gm.  weekly  will  keep 
blood  count  within  normal  limits.  No  ill-effects  noted,  but  there  is  a  possi¬ 
bility  of  danger  owing  to  toxic  action  of  the  drug  on  the  liver.  This  may 
perhaps  be  overcome  by  substituting  another  of  the  Hydrazin  compounds, 
e.g.f  Acetylphenylhydrazin. — Trevor  Owen,  Jl.  A.M.A.  iL/25, 2027-32.  See 
also  Yol.  I.,  p.  1060.) 

Picric  Acid.  Johnson’s  or  Braun’s  Test.  This  has  been  suggested  as  a 
test  for  Glucose  in  urine,  as  a  solutiou  of  this  sugar,  if  boiled  with  Picric 
Acid  and  Solution  of  Potash,  reduces  the  yellow  Picric  Acid  to  the  deep  red 
Picramic  Acid.  CsH2(NG2)3OH  +  9H2=C6H2(NH2)3OH  +  6H.0  =  139*096 
forming  Potassium  Picramate  the  depth  of  colour  depending  on  the  amount 
of  sugar.  By  the  aid  of  Johnson’s  Piero- Saccharometer  this  reaction 
is  made  quantitative.  Solution  for  use  with  same  :  Strong  Solution  of  Ferric 
Acetate  (B.P.  ’85)  15  drachms.  Glacial  Acetic  Acid  7£  ounces,  Ammonia 
Solution  0-959.  3f  ounces.  Water  to  3  pints. 

Safranine  Solution. — 1  in  1,000.  One  volume  of  this,  with  one  of 
urine  and  one  of  liquor  potass*  is  heated  to  boiling,  avoiding  agitation.  If 
the  urine  contain  sugar  to  the  extent  of  0-1%  the  liquid  will  be  decolourised. 
(On  cooling  colour  may  return  in  proportion  to  the  amount  of  sugar  present.) 
Each  additional  volume  of  the  safranine  solution  that  may  be  decolourised 
represents  roughly  0-1%  of  sugar. 

Safranine  Solution  (unlike  Fehling’s  Solution)  is  unaffected  by  Creatin, 
Creatinine,  Uric  Acid  and  Urates.  The  test  deserves  to  be  better  known. 
We  find  it  satisfactory  employing  the  brand  of  Safranin  known  as  Safranin  *  0.’ 
It  is  only  slowly  affected  by  albumin. 

( Safranine  has  antiseptic  potver — see  Anthrax). 

Phospho-Molybdic  Acid,  For  estimating  normal  urinary  sugar.  Toluol 
is  useful  to  preserve.  1  Cc.  of  specimen  is  precipitated  by  2  Cc.  of  Phospho- 
Tungstic  Acid  reagent  made  of  2%  Phosp ho -Tangs tic  Acid  in  5%  Sulphuric 
Acid.  A  dense  precipitate  is  formed.  After  thoroughly  shaking,  dilute  to 
10  Cc.  by  adding  7  Cc.  of  Aq.  Best ;  shake  and  filter.  This  filtrate  is  clear  and 
free  from  Creatinine  and  other  interfering  substances.  1  Cc.  of  the  liquid  is 
heated  6  minutes  in  a  boiling  water  bath  with  2  Cc.  of  Alkaline  Copper  solu¬ 
tion.  Remove  and  add  Phospho-Molybdic  Acid  solution.  Presence  of  sugar 
i3  shown  by  a  deep  blue  colour.  This  can  be  made  colorimetric  by  comparison 
with  a  Glucose  solution.  The  amount  normally  present  is  very  constant.  It 
exceeds  1  Gm.  a  day  on  ordinary  mixed  diet,  and  the  percentage  in  the  urine 
corresponds  curiously  closely  with  that  regarded  as  normal  in  blood,  viz.  0-08 
to  0-1%.— R.  L.  Mackenzie- Wallis,  L.  ii./2i,1003. 

4  :  6  Dinitroguaiacol  is  reduced  to  intensely  coloured  4  nitro  6  amino . 
guaiacol  when  heated  with  solutions  of  dextrose  in  presence  of  sodium  car¬ 
bonate.  Reaction  is  quantitative  and  lends  itself  to  colorimetric  estimation. 
The  reagent  is  notreducedby  other  urinary  constituents. — J.C.S.A.  ii./2i,526. 

Dinitrosalicylic  Reagent  for  Colorimetric  determination  of  Sugar. 

is  prepared  as  follows.  To  10  Gm.  Phenol  add  22  Cc.  10%  Sodium  Hydroxide 
and  make  up  to  100  Cc.  Add  69  Cc.  of  this  solution  to  6-9  Gm.  Sodium  Bi¬ 
sulphite  and  mix  with  300  Cc.  4-5%  Sodium  Hydroxide,  255  Gm.  Rochelle 
Salt  and  880  Cc.  1%  Dinitrosalicylic  Acid  solution. 

To  1  Cc.  of  urine  add  3  Cc.  reagent,  heat  5  minutes  in  boiling  water,  cool 
and  dilute  to  25  Cc.  Compare  with  standards  containing  1,  0-5,  and  0-25 
mgr.  Glucose.  Concentrated  urines  containing  over  0-18%,  and  dilute  urines 
containing  over  0-12%  of  sugar  can  be  considered  abnormal. — J.  B.  Sumner, 
Jl.  Biol.  Chem.,  1925,393,  per  Analyst,  ’25,45. 

Fermentation  Test. — a  useful  confirmatory  test.  Prior  to  conducting 
determine  tne  specific  gravity  of  the  urine  as  exactly  as  possible.  Then  fill 
a  Doremus  tube  completely  with  the  specimen  ;  place  a  little  fresh  yeast  in 
the  bend  ;  keep  in  a  moderately  warm  position  for  24  hours.  If  sugar  be 
present,  carbon  dioxide  will  be  produced,  and  the  gravity  of  the  urine  will 
fall — each  degree  of  density  lost  being  equivalent  approximately  to  1  grain 
of  glucose  uer  ounce. 

Roberts’  Method.  After  complete  fermentation,  compare  with  the 
original  Specific  Gravity;  a  decrease  of  O' 001  in  the  Sp.  Gr.  corresponds 
to  0-23%  sugar.  When  the  sugar  content  is  not  less  than  0-4  to  0-5%,  and 
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the  method  gives 


the  readings  are  carefully  taken  at  the  same  temperature, 
fairly  exact  results. — C.D.,  Dec.  3/21, 72  V 

pat'ent  re<3u,re9  a  'irinorneter 
reaain,  I  000  to  1  040,  fresh  yeast  aud  a  thermos  flask.  Every  nieht  at  bed- 

6  pfs?es  ^11f,uri?e  m}°  the  flask,  previously  washed  out  with  hot  water. 
A  lump  01  >  east  the  size  of  a  hazel-nut  is  added,  and  the  mixture  shaken  and 
2°*Jed  with  cotton-wool.  In  less  than  12  hours,  at  blood  heat,  any  sugar 
tionai  «v^PnfhaVTib0en  fe,r“ented  aad  t-he  Sp.  Gr.  will  be  reduced  to  a  proper- 
B £  °il i7?4,504  '  C/ VoLL.Tms  “  a  S<lUate<i  00P5'-b00k-“1?-  C- 


Fungi  in  relation  to  human  pathology. 

The  “  Yeast  Method  ”  of  detecting  Glucoseln  urine  is  not  specific.  Ordinary 
samples  of  baker’s  yeast  will  ferment  Levulose,  Maltose,  Galactose,  Saccharose, 
Lactose  and  other  Carbon  compounds  in  addition  to  Glucose.  A  germ  should 
be  used  which  ferments  Glucose  only,  e.g.,  Monilia  balcanica  Castellani,  or 
failing  this  Momlia  Krusei  Castellani,  which  ferments  Glucose  and  Levulose 
only,  a  W cologic  method  described  specially  useful  for  identification  of 
Maltose  and  Galactose.— A.  Castellani  and  F.  E.  Taylor,  Jl.  Trop.  Med., 
Juiy  15,  26,209.  See  also  A.  Castellani,  L.  i./2o,847,895,  and  P.  Pietra,  Jl. 
Trop.  Med.,  July  15/27,182. 

Renewed  investigation  of  the  normal  urine  sugar  problem  has  brought  forth 
challenges  of  the  presence  of  Glucose.  Lund  and  Wolf  of  Addenbrooke’s 
Hospital,  Cambridge,  proceeded  from  the  thesis  that  if  Glucose  is  present  in 
urine  the  products  of  its  fermentation  should  be  detectable  when  this  reaction 
is  attempted,.  but  the  most  delicate  tests  failed  to  demonstrate  production  of 
Carbon  Dioxide  when  normal  urine  was  treated  with  yeast,  pointing  clearly 
to  the  absence  of  Glucose  from  normal  urine. — Jl.  A.M.A.  ii./25,1308. 

Carbohydrate  Test.  The  char  is  most  distinctive  of  a  saccharine  urine. 
— J.  Barker  Smith,  P.J.  ii./24,309;  i./  2-5,72,100. 


Lsevulose 

La9VUlO30  reduces  Fehling’s  Solution,  ferments  with  yeast,  forms  an 
oiazoue  witn  Phenylhydrazin  like  glucosazone.  Vide  also  p.  230.  Occasion¬ 
ally  found  in  urine  alone — more  commonly  with  dextrose. 

Pseudo -Lsevulose  of  diabetic  and  other  urines.  True  laevulosuria  or 
fructosuria  may  be  met  with,  but  it  is  apparently  rare.  The  lsevo-rotatory 
body  is  in  reality  the  ketonic  acid,  isoglycuronic  acid  which  is  differentiated 
from  Lcevulose  by  Borchardt’s  test — the  acid  is  precipitated  from  an  acid 
solution  on  saturation  with  Lead  Acetate  and  the  melting  point  of  the  para- 
bromphenylosazone.  Specimens  from  30  cases  of  so-called  laevulosuria  and 
50  of  diabetes  in  which  a  laevorotatory  substance  was  present  along  with  Dex¬ 
trose  were  examined  and  in  none  could  any  true  lsevulose  be  found. 

Borchardt’s  Modification  of  Seliwanofi’s  Test  consists  in  treating 
the  specimen  with  Hydrochloric  Acid  and  Resorcin,  making  alkaline  with 
Sodium  Carbonate  and  extracting  with  Ethyl  Acetate.  With  plant  lsevulose 
the  extractive  is  red  in  colour,  but  with  urines  giving  the  ordinary  Seliwanoff 
Reaction  the  watery  solution  retains  the  pigment  and  the  extract  is  yellow. — 
P.  J.  Cammidge  and  H.  A.  H.  Howard,  L.  i./is,320. 

SeliwanofT’s  Reaction  for  Lsevulose.  On  warming  a  solution  of  Re¬ 
sorcin  in  1  part  of  concentrated  Hydrochloric  Acid  and  2  parts  water  with 
Lrevulose  an  intense  red  coloration  is  formed  and  gradually  a  dark  precipitate 
soluble  in  Alcohol  with  a  red  colour.  Glucose,  Lactose,  Maltose  and  Pentoses 
do  not  give  this  colour. 

Seliwanoff ’s  Reaction  for  Cane  Sugar.  The  test  applied  exactly  as 
above  gives  only  a  very  faint  pink  on  warming..  Takes  some  minutes  to 
form.  Using  strong  hydrochloric  acid,  the  reaction  for  both  is  the  same. 
The  precipitate  in  both  case3  is  soluble  in  alcohol. 


Pentose. 

Rial’s  Test  (P.G.YD— Orcin  1  Gm.  in  500  Cc.  of  Cpncentrated  Hydro¬ 
chloric  Acid  containing  25  drops  of  Ferric  chloride  Solution. 

Method  of  use. — 4  Cc.  are  heated  in  a  test  tube  to  boiling  tnen  add  not. 
exceeding  1  Cc.  of  the  specimen.  If  pentose  present,  green  colour  either  at 
once  or  shortly.  Glycuronic  Acid  does  not  interfere. — Mann. 
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For  quantities  less  than  1%  the  mixture  should  be  heated  in  a  water  bath 
at  98*  C.  for  two  minutes,  by  this  means  0T%  or  less  can  be  detected  (must 
not  be  over  heated).  We  found  normal  urines  with  these  conditions  may 
give  a  dull  olive  green;  one  should  test  a  normal  urine  alongside. 

Pentose  reduces  Fehling’s  Reagent  but  is  not  fermentable.  It.  occurs  after 
excess  of  fruit  such  as  plums  Pathologically  it  occurs  in  morphine  habit. 

Notb. — Grcin.  Sun.  Methyl  Resorcin.  Dioxytoluol  1:3:5  CftH8(CHs). 
(OHlj+HtO  — 142  080.  White  crystals  turning  pink.  Very  soluble  in 
water  and  alcohol.  Has  antiseptic  properties  but  used  mostly  as  test. 

Orcein. — C^H^N,,!)?  =  500-208.  Prepared  from  the  above.  Reddish 
powder,  soluble  in  Alcohol  with  red  colour,  with  violet  colour  in  alkalis 
used  as  mordant  in  flagella  staining  and  for  elastic  tissue  in  sputum. 

Pentosuria.— L.  ii./ig,117. 

Alkaptonuria  (Alcaptonuria)  (rare),  due  to  presence  of  Di-oxyphenyl -acetic 
Acid  CeH,  (OH)s.CH8.COOH  =  168  064  Urine  reduces  Fehling’s  Solution, 
and  turns  brown  with  alkali.  See  also  Mann  q.v.  also  for  ochronosis  and 
melanuria.  A  case. — L.  i./o7,660.  Of  31  cases  of  alkaptonuria  15  were  in 
children  of  first  cousin  marriages. — Sir  A.  E.  Garrod,  L  ii./o8,5. 

Alkaptonuria  occurring  with  pityriasis  rubra. — P.R  S  M.  Perm,  Sect. 
March,  1910,  p.  60.  Heredity  in. — C.  F.  Cuthbert,  L.  l./23,503. 

Glycerin. 

Glycerin  in  the  urine  is  claimed  to  be  indicative  of  pancreatic  disease, 
and  to  result  from  the  decomposition  of  fat.  Cammidge’s  Reaction  depends 
on  the  production  of  characteristic  osazone  crystals  when  the  urine  is  treated 
with  Phenylh3rdrazin  after  boiling  with  Hydrochloric  Acid .  It  is  not  definitely 
settled  what  substance  produces  the  reaction;  but  it  is  apparently  some  carbo¬ 
hydrate-like,  possibly  some  dextrin-like,  substance. 

Taken  in  conjunction  with  clinical  symptoms  the  reaction  gives  a  trust¬ 
worthy  diagnosis  of  pancreatic  disease. — P.  J.  Cammidge. — B.M.J.  ii./io,8. 
See  also  Ecln.  XVIII.,  Vol.  II.,  for  other  refs. 

Later  researches,  however,  have  proved  that,  although  the  reaction  is  given 
in  some  cases  of  acute  and  chronic  pancreatitis,  as  well  as  in  tumours  of  the 
pancreas,  it  is  not  pathognomic,  may  occur  in  other  conditions,  and  may  not 
even  be  present  in  pancreatic  diseases. 

The  urine  to  be  examined  should  be  from  a  mixed  twenty-four  hours’  speci¬ 
men,  and  must  be  free  from  Albumin  and  Glucose  :  if  these  substances  are 
present  they  must  first  be  removed.  The  test  can  best  be  carried  out  in  the 
following  manner  :  To  40  Cc.  of  clear  filtered  urine  in  a  small  flask  add  2  Cc. 
of  strong  Hydrochloric  Acid,  boil  for  10  minutes,  cool,  and  add  distilled  water 
to  make  40  Cc.  Neutralise  the  excess  of  acid  by  adding  slowly  8  Gm.  of 
powdered  Lead  Carbonate,  allow  the  mixture  to  stand  for  a  few  minutes,  then 
cool  and  filter.  To  the  filtrate  add  8  Gm.  of  powdered  Tribasic  Lead  Acetate, 
filter  again  and  treat  with  4  Gm.  of  powdered  Sodium  Sulphate  :  heat  to  the 
boiling  point  and  allow  to  cool.  Remove  the  Lead  Sulphate  by  filtration. 
Ten  Cc.  of  the  clear  filtrate  are  made  up  to  17  or  20  Cc.  with  distilled  water, 
0‘8  Gm.  of  Phenylhydrazin  Hydrochloride,  2  Gm.  of  Sodium  Acetate,  and  1 
Cc.  of  a  50%  Acetic  Acid  are  added,  and  the  mixture  again  boiled  for  10 
minutes.  Filter  while  hot  and  make  the  filtrate  up  to  1 5  Cc.  with  warm  water. 
When  the  mixture  has  cooled,  a  light  yellow,  flocculent  precipitate  forms, 
which  under  the  microscope  will  be  found  to  consist  of  yellow  crystals  arranged 
in  sheaves  and  rosettes.  These  crystals  dissolve  within  a  few  minutes  when 
treated  with  a  33%  solution  of  Sulphuric  Acid. 

This  test,  when  positive,  can  at  best  be  looked  upon  a3  a  confirmatory  sign 
in  cases  in  which  the  clinical  symptoms  strongly  point  to  pancreatic  disease. 
It  has  no  negative  value. — L.  Heitzmann,  Urinary  Analysis  and  Diagnosis,  ’28. 
cf.  also  Adrenalin. 

Blood  and  urine  examination  in  pancreatic  disease. — P.  J.  Cammidge  and 
co-workers. — L.  ii./2o,393. 

Chyle  gives  to  urine  a  milky  appearance  due  to  the  presence  of  an 
emulsion  of  fat  which  separates  on  standing.  The  urine  is  acid,  Sp. Git.  is 
usually  between  1*015  and  1*020,  it  is  coagulated  wiih  Nitric  Acid,  contains 
0*6  to  0*9%  protein,  0*8  to  1*8%  fat,  about  1*5  to  2%  Urea,  and  no  sugar. 
Etiology  obscure. — Mann,  1908. 
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Hippuric  Acid. 

Syn.  Benzoyl-glycocoll,  vide  Voi.  L,  p.  8 
Hippuric  Acid  is  excreted  daily  to  extent  of  about  0-5  to  1  Gm.  on  mixed 
dtet  or  it  may  reach  2  or  3  Gm.  on  vegetarian  diet.  It  is  formed  by  the  in¬ 
teraction  of  dehydrated  Benzoic  Acid  and  Glycocoll  in  the  system  Protein 
in  the  intestines  produces  ammo-acids  which  are  oxidised  to  benzoic  acid. 
Crlycocoll  is  a  normal^  product  of  metabolism,  and  by  this  reaction  renders 
the  benzoic  acid  (inter  a,  i a) t  harmless,— this  occurs,  it  is  thought,  in  the  kidneys 
1  of  uhe  free  acid  in  5o,00o  of  water  will  change  Congo  red  paper  to  blue, 
but  urine  does  not  cause  the  change — showing  that  the  Hippuric  Acid 
is  present  is  m  the  combined  condition. 

Hippuric  Acid  Estimation.— Heat  100  Cc.  of  urine  with  10  Gm.  Sodium 
Hydrate  in  a  Kjeldahl  flask  with  reflux  condenser  2\  hours.  Then  add 
Potassium  Permanganate  10  Gm  in  small  portions  and  heat  gently  for  5  to  7 
minutes.  Tne  liquid  remaining  at  least  pink,  cool,  add  small  pieces  of  ice 
then  Sodium  Bisulphite  10  Gm  Still  keeping  the  liquid  cool  add  Sulphuric 
Acid  1  :  2  q.s  to  acidify. .  Shake  out  five  times  with  Ether.  The  residue  after 
distilling  off  the  Ether  is  shaken  out  with  Chloroform.  This  dissolves  out 
the  Benzoic  Acid  formed.  Evanorate  and  weigh.  Multiply  resulting  acid 
by  1-46S  to  obtain  quantity  of  Hippuric  Acid. 


Indican* 

Indieam,  Potassium  Indoxyl  Sulphate,  C8H6NS04K  =  251-216  is  excreted 
in  pathologically  abnormal  quantities  in  the  urine  when  excessive  putrefaction 
occurs  in  the  intestine.  It  is  tested  for  as  follows.  To  a  test  tube  |  full  of 
urine  is  added  an  equal  quantity  of  Obermayer’s  Reagent  and  a  few  Cc.  of 
Chloroform.  (Obermayer’s  Reagent  consists  of  Ferric  Chloride  2,  Hydro¬ 
chloric  Acid  1000. 

This  makes  a  yellow  fuming  liquid  which  keeps  well.  Invert  the  test-tube 
a  few  times  to  mix.  If  indican  is  present  in  excess  the  Chloroform  will  assume 
an  Indigo-blue  colour. 

Urine  of  patients  taking  Potassium  Iodide  may  give  colour,  and  this  may 
obscure  a  strong  Indican  reaction.  This  can  be  removed  by  shaking  with  a 
little  Sodium  Hyposulphite,  leaving  the  blue  of  Indican.  Occasionally  owing 
to  slow  oxidation  indigo-red  will  appear  instead  of  indigo-blue.  This  gives  a 
colour  much  like  that  due  to  Iodides  but  it  does  not  disappear  when  treated 
with  Sodium  Hyposulphite.  Bile  pigments  which  interfere  with  the  test  must 
be  removed  by  precipitating  with  Normal  Lead  Acetate  solution  and  filtering. 

Indicanuria  is  most  commonly  found  in  intestinal  obstruction  and  severe 
intestinal  inflammations.  It  may  be  present  in  chronic  gastritis,  gastic  cancer 
and  diminished  hydrochloric  acid  secretion.  Decomposition  of  exudates  any¬ 
where  in  the  body  as  in  empyema,  bronchiectasis  and  large  tuberculous  cavities 
may  cause  indicanuria. 

Indoxyl.  C8H5(NH)OH  =  133-064. 

Add  an  equal  volume  of  hydrochloric  acid.  Shake  and  add  a  drop  or  two  of 
sodium  hypochlorite  solution.  Blue  colour  appearing  indicates  presence.  May 
be  shaken  into  a  small  quantity  of  chloroform  to  render  more  evident. 

Nitrogen. 

The  quantity  in  Urine  is  approximately  0-9%  as  an  average — (90%  of  this  is 
in  the  form  of  urea). 

Determination. — Heat  25  Cc.  in  porcelain  basin  with  10  Cc.  of  strong  Sul¬ 
phuric  Acid  until  volume  reduced  to  about  10  Cc.  _  Finally  add  about  5  Gm.  of 
Potassium  Sulphate  to  the  residue  in  a  flask  in  inclined  position  with  small 
f  unnel  in  neck  to  act  as  condenser.  Heat  until  colourless  ;  cool  and  add  very 
cautiously  20  Cc.  water  drop  by  drop,  and  introduce  with  utmost  care  a  strong 
solution  of  Caustic  Soda  to  alkalinity,  for  Tv'jeldab.1  method  by  distillation  into 
a  known  quantity  of  Standard  Acid  and  ultimate  back-titration  with  alkali,  or 
to  near  neutralisation  by  this  modified  method.  Make  up  volume  to  100  Cc. ; 
take  of  this  10  Cc.  ==>  2-5  Cc.  of  original  urine,  and  treat  this  quantity  with 
Hvpobromite  in  a  Doremus  or  other  form  of  Urea  Apparatus. 

In  this  way  24  Cc.  of  moist  Nitrogen  =  approx.  0-028  Gm.  Nitrogen  or  0-034 
Gm.  Ammonia,  or  0-06  Gm.  Urea.  q.v.  for  further  information. 
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Folin  and  Denis’  Method  o!  Estimating  Total  Nitrogen. 

Modified  Nessler  Reagent —Folin  and  Denis  criticise  the  composition 
of  Kessler’s  Reagent  as  being  excessively  alkaline  and  containing  too  little 
Potassium  Iodide.  They  dissolve  Potassium  Iodide  75  Gm.  in  warm  water 
50  Cc.  add  Mercuric  Iodide  100  Gm.  and  stir.  Dilute  with  water  400  or 
500  Cc.  filter  and  make  up  to  1  litre.  To  300  Cc.  of  thi3  Double  Iodide  solu- 
tion  add  200  Cc.  of  10%  Sodium  Hydroxide,  500  Cc.  of  water  and  mix.  This 
final  solution  contains  2%  Sodium  Hydroxide,  which  is  preferable  lor  Nessier- 
ising  Digestion  fixtures  of  samples  of  Urine. 

15  Cc.  of  this  Reagent  added  quickly  to  the  digestion  mixture  will  yield  clear 
mixtures  with  as  large  amounts  of  ammonia  as  are  met  with  in  the  method 
(0*7  to  1-6  mgr.  Ammonia-Nitrogen). — O.  Folin  &  W.  Denis,  Jl.  Biolog. 
Chemistry,  1916,  p.  473,  etseq.  Further  data  see  18th  Edn.  Vol.II.,p.  422. 


Ammonia. 

In  urine  may  be  estimated  by  distillation  and  Nesslerisation  of  the  dis¬ 
tillate  or  by  aid  of  Volumetric  Acid,  as  above. 

The  average  amount  of  total  ammonia  in  urine  is  0*3%  by  weight. 
Ammonia  excretion  varies  during  24  hours — it  is  greatest  during  the  night. 
Bodily  exercise  by  producing  acids  increases  output  as  also  does  consumption 
of  fat  (usually  seen  after  interval  of  1  to  2  days). 

In  fevers,  malignant  disease,  diseases  of  the  liver,  ammonia  is  increased. 
In  pernicious  anaemia  the  amount  may  be  considerably  above  or  it  may  be 
rather  below  the  average. 

For  Malfatti's  and  Folin  and  Denis'  Methods,  see  Edn.  XVIII. ,  p.  423-424. 


Phosphates. 

(Mean  content  is  0T6  to  0-2%  P,0*.) 

These  are  estimated  by  means  of  a  Standard  Uranium  Nitrate 
Solution,  prepared  by  dissolving  35  Gm  of  the  Mt-rate  in  000  Cc  of  water, 
and  standardising  it  against  50  Cc.  of  a  solution  of  5*042  Gm  of  pure  Sodium 
Phosphate  (B  P.’14)  in  1  litre  of  water  5  Cc.  of  a  solution  of  Sodium  Acetate  100 
Gm.,  with  100  Cc.  of  Acetic  Acid  in  water  q.s  to  1  litre  is  added,  both  in 
standardising  and  in  the  estimation  of  the  sample  of  urine.  A  few  small 
crystals  of  Potassium  Ferroovanide  on  a  white  tile  serve  as  an  indicator. 

The  estimation  is  now  seldom  conducted.  Details  Edn.  XVIII.,  Vol.  II. 
p.  424. 

douiie’s  Ratios. — The  so-called  alkalinity  of  the  blood  is  due  to  the 
presence  of  Bicarbonates  which  are  chemically  Acid  Salts,  so  that  in  spite  of 
the  alkalinity  to  litmus  the  blood  may  according  to  Joulie  be  viewed  as  an 
acid  fluid.  The  acidity  due  to  Sodium  Acid  phosphate  is  masked  by  the 
excess  of  the  Bicarbonates.  The  blood  contains  in  solution  Calcium  Phosphate 
and  Magnesium  Phosphate,  and  seeing  that  these  are  precipitated  in  alkaline 
or  even  faintly  acid  solution,  this  is  considered  another  point  in  favour  of  the 
view  that  blood  is  acid  in  reaction.  Bicarbonates  are  practically  absent  from 
the  urine.  A  treatment  was  evolved  based  on  determination  of  the  acidity 
of  the  urine  (according  to  Joulie,  due  to  Sodium  Acid  Phosphate). 

Joulie  compares  the  degrees  of  acidity  of  urines  for  equal  amounts  of  Solids 
in  specimens  as  indicated  by  the  increase  in  Specific  Gravity  over  that  of  water, 
and  expresses  the  result  in  percentage,  e.g.,  if  the  Sp.  Gr.  be  1*015  and  the 
acidity  0*505  (in  terms  of  H2S04  per  litre),  then  an  excess  of  density  equal  to 
100  would  give 

-36  as  Ratio  of  Acidity  (‘  R.A.’) 

It  is  then  obviously  possible  to  find  a  Urine  with  Specific  Gravity  low  er,  e.g., 
1*005,  showing  a  lower  acidity  per  litre,  e.g.,  0*308,  which  is  in  reality  more 
acid  w'hen  we  eliminate  the  increase  of  w7ater — thus 


0*308  v  100 
5 


6*16  as 


R.A.' 


The  determination  of  acidity  per  litre  is,  therefore,  considered  fallacious. 
The  average  R.A.  in  health  is  4*55.  A  ratio  above  is  hyper-acid,  and  below 
is  hypo-acid.  The  latter  condition  is  much  more  common,  due  to  failure  of 
hepatic  function. 

In  vegetarian  diet  the  excess  of  alkalis  appearing  as  Carbonates  in  the 
urine  will  produce  an  alkaline  reaction. 
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To  relieve  hypo-acidity  with  the  resultant  pathological  deposition  of  lime 
salts,  and  the  production  of  phosphatic  gout,  dilute  Phosphoric  Acid  should 
be  given.  ( Other  Acids  would  have  the  same  effect  but  they  coagulate  Albumin 
and  are  not  well  tolerated  by  the  stomach.)  Further  Phosphorus  is  a  normal 
constituent  of  bones,  plasma,  blood,  etc. 

j’ue  daily  total  average  loss  of  Puospnoric  Acid  is  estimated  at  3  Gm  in  the 
urine  and  1-5  Gm.  in  the  faeces — total  4-5  Gm. 

i’o  raise  the  acidity  of  the  urine  (and  hence  of  the  blood  as  Joulie  claims) 
large  amounts  of  Phosphoric  Acid  have  to  be  given. 

Sodium  Acid  Phosphate  would  be  indicated  where  there  is  deficiency  of  HgPCL 
accompanied  by  a  mild  hypo-acidity — usually  up  to  5  Gm.  per  diem  is  given. 

The  Ratio  of  Phosphoric  Acid  (R.P.)  to  excess  of  density  of  urine 
over  water  is  on  an  average  11  to  11-5.  If  above  this,  the  condition  is  called 
hvper-phosphatia. 

R  P 

Normally-^ — -=2-45  (Joulie’s  co-efficient  or  Acido-phosphoric  ratio). 

xv.  A 

Phosphatia  is  applied  to  a  condition  of  abnormal  amount  of  phosphates 
and  requires  the  prefix  hyper  or  hypo  to  indicate  excess  or  deficiency.  Accord¬ 
ing  to  Joulie  if  the  R.P.  is  excessive,  it  is  treated  by  diet  rich  in  phosphates — 
gruyere  cheese,  haricot  beans,  mutton,  beef,  white  cheese,  eggs,  cereals,  milk 
enumerated  in  order  of  preponderating  percentages).  If  R.P.  deficient  this 
means  excessive  phosphoric  excretion  has  preceded,  therefore  also  administer 
phosphates  ;  the  kind  of  Phosphate  to  give  depends  on  the  R.A. 

If  the  R.A.  is  normal,  a  neutral  phosphate  must  be  given.  Sodium 
Sesquiphosphate  as  described  Vol.  I.,  p.  777,  has  been  suggested  and  is 
specially  prepared. 

Ilyper-acidity  will  rapidly  yield  to  the  ordinary  Sodium  Phosphate,  e.g.,  in 
the  form  of  Effervescent  Sodium  Phosphate. 


Purfns. 

Of  the  known  Purin  bodies,  Xanthin,  Hypoxanthin,  Adenin,  Guanin, 
Caffeine,  Theobromine,  are  met  with  in  food,  and  Uric  Acid,  Xanthin,  and 
traces  of  Methylxanthin  are  found  in  urine. 

(Caffeine,  Theobromine,  etc.,  are  pure  cerebral  stimulants.  They  do  not 
impair  the  quality  of  work. — Prof,  Wild,  L.  ii./2o,53.) 

They  all  contain  the  grouping  CSX4 — Xanthin  is  dioxypurin,  Uric  Acid  is 
trioxypurin.  Uric  Acid  i3  in  the  largest  proportion  of  the  porins — about  10 
to  1  of  the  others. 

There  is  no  special  therapeutic  effect  in  a  purin-free  diet. 

Guanidine  Metabolism. — Its  action  on  administration  is  to  produce  symptoms 
identical  with  those  seen  after  removal  of  the  parathyroid  glands.  Corre¬ 
lation  needed  in  terms  of  metabolic  change  of  Arginine  with  its  Guanidine 
nucleus,  the  Guanidine  bases  themselves  and  creatine  with  its  methylated 
group. — Abst.  Ann.  Rep.  Chem.  Soc.,  1919  (Vol.  XV.),  p.  152. 

Guanidine,  preparation  of.  —  E.  A.  Werner  &  J.  Beli,  J.C.S.  Oct.  ’20,1133. 

Suggestion  that  the  Guanidine  bases  are  in  part  or  wholly  responsible  for 
the  cause  of  the  hypertension  so  often  concomitant  with  nephritis,  owing  to 
the  fact  that  Guanidine  constricts  the  capillaries. — per  Jl.A.M.A.  11./ 25,1671. 


Pus. 

Microscopic  examination  is  essential  when  pus  cells  are  found  in  the  centri- 
fugalised  deposit :  count  should  be  made  of  the  number  of  cells  per  cubic  mm . 
A  drop  of  the  fresh  uncentrifugalised  urine  is  examined  in  a  Fuchs  Bosentbal 
counting  chamber.  A  few  leucocytes  may  be  present  in  the  urine  in  healtn, 
and  as  the  result  of  several  thousand  tests  C.  E.  Dukes  has  shown  that  0-10 
leucocytes  may  be  present  per  cubic  mm.  in  the  urine  of  healthy  people,  and 
he  suggests  as  a  definition  of  pus  “  more  than  100  leucocytes  per  cubic  mm. 
The  intermediate  zone  between  10  and  100  is  described  as  the  zone  of  excess 
of  leucocytes.  Degrees  of  pyuria  have  been  defined  by  Dukes  as  follows  : 
100  -1,000  Pus,  1,000-10,000  Pus  + ,  and  10,000-100,000  Pus  +  + . 

Mucus  threads  are  sometimes  found  in  the  urine  of  male  patients  who  nave 
had  gonorrhoea  several  years  previously.  These  appear  as  a  long  thread-like 
process  of  mucus  uniting  chains  of  pus  cells.  They  are  common  after  prostatic 
massage  and  may  be  present  only  in  the  first  morning  specimen. 
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Cholesterin  is  rarely  found.  It  is  usually  derived  from  a  collection  of  pus 
that  has  been  retained  in  a  cavity  for  some  time,  ultimately  discharging  into 
the  urine. 

To  separate  cholesterin  extract  the  specimen  with  alcohol-free  Ether.  Purify 
the  residue  on  evaporation  by  dissolving  in  strong  alcoholic  potash,  evaporat¬ 
ing,  extracting  again  with  Ether,  and  this  again  with  boiling  alcohol — rhombic 
plates. 

Chloroformic  solution  of  Cholesterin  with  Sulphuric  Acid  gives  a  red  to 
purple  colour.  An  Alcoholic  solution  so  treated  gives  red  to  blue. 

Cholesterin  crystals  are  found  in  the  urine,  in  diabetes,  in  cystitis,  Bright’s 
disease,  pyonephrosis,  epilepsy,  in  tabes  andlipuria,  and  in  fatty  degeneration 
of  the  kidneys. 

Renal  Function  Tests. 

Of  the  numerous  tests  devised  for  estimating  the  functional 
activity  of  the  kidneys  the  following  have  proved  the  most  reliable 
in  practice. 

(1)  Systematic  examination  of  the  urine,  including  the  record 
of  the  total  quantity  passed  each  day,  the  Sp.  Gr.,  the  presence 
of  albumin,  blood,  and  pus,  and  the  presence  of  casts.  If  the 
patient  is  on  a  standard  diet  and  accurate  daily  quantitative  tests 
can  be  made,  useful  information  can  be  obtained  from  quantitative 
tests  of  urinary  constituents,  particularly  of  the  urea  and  chlorides ; 
in  the  urine,  but  this  method  has  only  a  limited  applicability  in 
practice.  The  following  table  from  “  Recent  Advances  in  Medicine  ” 
(4th  Edn.,  p.  23),  by  Beaumont  and  Dodds  gives  figures  obtained  , 
at  the  Middlesex  Hospital. 

Table  showing  analyses  of  twenty-four  hours’  urine  of  typical  cases  o!  renal 
ineffieency. 


Case. 

Vol 

Cc. 

Albu¬ 

min 

per 

1,000 

Urea 

Gm. 

Uric 

Acid 

Gm. 

Creati- 
nin.  Gm. 

Total 
N.  Gm. 

Chlorides' 

Gm. 

Normal  men  . . 

1,500 

— 

30 

0-6  to  1*2 

1  to  1-25 

14  to  16 

10  to  15 

Acute  Nephritis 

300 

20 

7 

0-2 

0-8 

6 

1-7 

Chronic  intersti¬ 
tial  Nephritis  . 

3,000 

0-5 

15 

0-8 

0-9 

8 

14-8 

Large  white 
kidney 

1,000 

10 

14 

0-72 

0-85 

7 

1*7 

Small  white 
kidney 

1,800 

12 

12 

0-84 

0-79 

6-4 

0-9 

(2)  Blood  Tests.  Bicod  Urea  Estimation  is  of  chief  value 
in  suspected  cases  of  nitrogen  retention,  particularly  in  the  diagnosis 
of  uraemia  and  urinary  obstruction.  5  to  10  Cc.  of  blood  are  taken 
from  a  vein.  The  whole  blood,  oxalated  plasma,  or  serum  may 
be  used  for  the  test.  The  normal  figure  is  20  to  40  mgr.  of  urea 
per  100  Cc.  of  blood.  Urease  contained  in  Soya  Bean  is  used. 
It  converts  Urea  quantitatively  into  Ammonium  Carbonate,  but 
has  no  effect  on  other  nitrogen  constituents.  (The  hydrolysis  is 
complete  in  15  minutes.)  The  Ammonia  from  the  Ammonium 
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Carbonate  is  liberated  by  alkali  and  passed  into  standard  acid. 
Caprylic  Alcohol  is  used  in  conjunction  with  the  Soya  Bean 
flour.  See  Urea  Chapter  for  further  details. 

Blood  of  normal  individuals  may  contain  15  to  40  mgr.  Urea  per  lOOCc.of 
blood — over  4o  mgr.  is  suspicious.  If  over  50  mgr.,  kidneys  are  inefficient. 
Discussion  of  Renal  Efficiency  Tests.  H.  MacLean,  B.M.J.ii/21,4  5. 

Nitrogen  determination  by  direct  Nesslerisation.— To  5  Cc.  of  fresh 
oxalated  blood  in  a  50  Cc.  flask  add  about  0-l  Gm.  sov  bean  meal  in  the  form 
of  a  1%  suspension.  Allow  to  stand  1  hour.  Then  add  25  Cc.  water  and 
2  Cc.  m-Phosphoric  Acid  (25%)  and  make  up  to  volume.  Mix  thoroughly, 
stand  45  minutes  and  Alter.  To  the  flltrate  add  0-5  G-m.  Blood  Charcoal, 
shake  and  Alter.  In  the  case  of  normal  blood  place  10  Cc.  of  the  last  Altrate- 
(=  1  Cc.  of  blood)  in  a  25  Cc.  Aask.  Add  5  Cc.  special  Nessler  Solution  (q.v.), 
make  up  to  volume,  mix  and  compare  at  once  against  0-25  mgr.  ammonia 
nitrogen  Nesslerised  in  a  50  Cc.  Aask  (using  10  Cc.  of  Nessler  Solution). 

If  only  2  Cc.  of  blood  are  available  proceed  exactly  as  above  (including 
coagulation  in  a  50  Cc.  Aask)  except  that  20  Cc.  of  the  Anal  Altrate  (==  0-8  Cc. 
of  blood)  is  taken  for  Nesslerisation. 

Range  in  nine  cases  was  from  12  to  75  mgr.  Urea  Nitrogen  per  100  Cc.  of 
blood. — O.  Eolin  &  W.  Denis,  Jl.  of  Biolog.  Chemistry,  1916,  p.  505. 

See  also  owr  G2 — 64-. 

The  urea  in  the  urine  (see  Urea)  should  be  estimated  at  the  same 
time.  In  marked  cases  of  ursemia  the  blood  urea  is  often  (but  not 
invariably)  above  100  mgr.  In  interpreting  figures  between  50  and 
100  mgr.  the  limitations  of  the  test  must  be  kept  in  mind,  namely, 
the  fact  that  any  disease  such  as  diarrhoea  or  diabetes,  which  leads 
to  severe  anhydraemia  tends  to  raise  the  blood  urea.  Similar  effects 
are  produced  by  a  failing  circulation  due  to  a  fall  in  blood  pressure. 
Therefore  it  is  often  difficult  to  assess  the  value  of  the  test  in  patients 
who  are  very  ill.  In  general  it  may  be  said  that  marked  nitrogen 
retention  and  therefore  high  blood  urea  occurs  in  chronic  inter¬ 
stitial  nephritis  and  with  urinary  obstruction.  Little  or  no  reten¬ 
tion  is  found  in  parenchymatous  nephritis  until  the  terminal  stages. 

Blood  Cholesterol  in  chronic  parenchymatous  nephritis.  The  estimation 
of  this  is  of  value  particularly  for  checking  treatment.  Normally  the  blood 
cholesterol  is  about  0-1%  but  may  rise  to  0-3%  in  parenchymatous  neph¬ 
ritis.  With  suitable  treatment  the  blood  cholesterol  falls  as  the  case 
improves  clinically. 

(3)  Elimination  Tests. 

The  Urea  Concentration  Test  is  the  most  popular.  The  prin¬ 
ciple  is  to  give  a  large  dose  of  urea  (15  Gm.)  per  os  and  observe  how 
rapidly  the  kidney  removes  the  excess.  The  test  is  best  carried 
out  first  thing  in  the  morning. 

Technique, — The  patient  is  allowed  no  food  or  drink  after  10  p.m.  the 
previous  night.  At  5.58  a.m.  the  bladder  is  emptied  completely  and  this 
specimen  of  urine  marked  ‘0.’  At  6  a.m.  he  takes  the  following  mixture, 
Urea  15  Gm.,  Tincture  of  Orange  1  Cc.  and  Water  100  Cc.  At  7  a.m.  he 
empties  his  bladder  completely,  this  specimen  being  marked  ‘  1.’  ^At  8  and 
9  a.m.  he  passes  urine  again,  these  specimens  being  marked  ‘  2  and  ‘  3 
respectively.  The  total  quantity  of  urine  passed  at  7,  8  and  9  a.m.  must  be 
measured.  This  should  not  exceed  120  Cc.  in  No.  ‘  1  ’  and  100  Cc.  in  Nos.  2 
ind  ‘3.’  If  more  than  this  is  passed  it  indicates  that  the  urea  has  a  diuretic 
action  and  a  low  urea  concentration  may  not  necessarily  mean  a  poor  renal 
[unction.  _  . 

Normally  the  concentration  of  urea  in  one  or  other  specimen  is 

it  least  2*5  or  3%.  In  renal  inadequacy  it  is  below  2%. 

The  chief  limitations  of  the  test  are  that  in  the  hydrsemic  type 
i)f  nephritis  with  chloride  retention  it  may  give  normal  results 
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even  when  the  patient  is  very  ill,  because  in  this  disease  there  is 
not  necessarily  any  nitrogen  retention.  Nor  is  the  test  always 
reliable  in  cases  of  enlarged  prostate. 

Dye  Excretion  Tests  are  of  chief  vahie  in  comparing  the  func¬ 
tions  of  each  kidney  separately,  the  urine  being  collected  by  ureteric 
catheterisation.  The  indigo  Carmen®  and  Phenol  Red  Methods 
are  dealt  with,  pp.  62-64. 

Significance  of  renal  function  tests . 

The  tests  are  of  chief  value  in  certain  surgical  conditions,  in  the  albuminurias 
of  pregnancy  and  in  the  diagnosis  and  prognosis  of  medical  cases  of  kidney 
disease.  In  surgical  cases  of  obstruction  the  blood  urea  has  been  found  to  be 
the  most  useful  test  of  kidney  function.  A  blood  urea  content  above  60  mgr. 
per  100  Cc.  contraindicates  prostatectomy  in  one  stage.  In  other  types  of 
surgical  cases  the  dye  excretion  tests  are  most  satisfactory  and  are  usually 
performed  by  the  surgeon  himself. 

In  cases  of  albuminuria  in  pregnancy  with  clinical  symptoms  such  as  head¬ 
ache,  vomiting  and  oedema,  as  in  nephritis  toxaemia  (de  Wesselow)  there  is 
marked  nitrogen  retention,  with  a  blood  urea  above  40  mgr.  per  100  Cc.  and 
a  high  blood  pressure.  In  threatened  eclampsia  there  is  albuminuria,  dimin¬ 
ished  urea  output  and  frequently  an  increased  blood  urea,  but  the  imminence 
of  eclampsia  cannot  be  judged  from  the  amount  of  nitrogen  retention. 

In  medical  cases  of  kidney  disease  renal  function  tests  are  often  useful  but 
it  must  be  borne  in  mind  that  obstruction  to  urinary  outflow  produces  much 
greater  nitrogen  retention  than  severe  kidney  disease.  Blood  analysis  is 
particularly  useful  in  checking  the  effects  of  diet  in  cases  of  nephritis  with 
nitrogen  retention.  Similarly  in  parenchymatous  nephritis  the  value  of  treat¬ 
ment  can  be  assessed  by  the  reduction  in  blood  cholesterol.  Whatever  tests 
are  performed  their  value  must  always  be  weighed  in  the  light  of  information 
gained  from  general  clinical  examination,  the  blood  pressure  and  condition  of 
the  arteries. 

References. 

With  regard  to  treatment,  Epstein’s  advice  that  patients  suffering 
from  marked  oedema  or  ascites  resuiting  from  paren¬ 
chymatous  nephritis  should  receive  liberal  protein  diet 
is  substantiated.  Large  doses  of  UREA  given  in  such 
cases  resuited  in  disappearance  of  the  dropsy.  30  Gm. 
or  more  per  diem  persevered  with.  Bad  cases  have  been  cured. 

In  interstitial  cases  where  nitrogen  retention  is  more  or  less  well  marked 
protein  especially  meat  is  on  the  whole  contraindicated.  Milder  cases  are, 
however,  probably  not  benefited  by  strict  dietetic  limitations.  The  whole 
question  of  protein  diet  in  kidney  disease  requires  much  investigation. — 
H.  MacLean  &  A.  E.  Russell,  L.  i./2o,1305,  and  L.  i./25,1213,  Pr.  Jan.,  *26,67. 

The  average  urea  content  in  urine  was  found  to  be  1*6%  in  the  case  of 
patients  under  observation  in  hospital.  When  the  kidneys  are  damaged  the 
concentration  falls  below  that  figure.  That  the  specific  gravity  of  the  urine 
is  consistently  low  in  advanced  granular  kidney  disease  is  a  well  recognised 
fact.  Salt  retention  is  a  characteristic  of  the  cedamatous  or  tubal  type  of 
nephritis  just  as  urea  retention  is  characteristic  of  the  chronic  interstitial  or 
cirrhotic  type.- — -C.  R.  Box,  B.M.  J.  i./20,356. 

Albuminuria  in  relation  to  Life  Insurance. — E.  Parkes  Weber. — B.M.J. 
i./2i,78. 

Renal  function  tests.  Discussion  of.  The  blood  urea  test  preferred  to 
Phenol  Red.  Less  than  50  mgr.  of  Urea  per  100  Cc.  of  blood  has  a  favourable 
prognostic  significance.  If  over  50  mgr.  non- protein  diet  called  for.  If  over 
100  mgr.  prognosis  grave. — L.ii./2i,337. 

A  blood  urea  content  as  high  as  300  or  even  in  rare  instances  400  mgr.  per 
100  Cc.  is  not  incompatible  with  recovery  in  an  acute  case  of  nephritis,  and 
even  in  chronic  types  in  which  the  capacity  is  of  necessity  less,  a  blood  urea 
content  of  100  to  200  mgr.  does  not  necessarily  imply  a  speedy  death.  Inor¬ 
ganic  phosphate  estimation  of  value.  Phosphorus  is  more  definitely  connec¬ 
ted  with  symptoms  of  true  uraemia  than  is  the  retention  of  urea. — O.  L.  V.  de ' 
Wesselow,  L.  ii./23,163. 
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Interpretation  of  the  Urea  Test  figures  important.  A  high  blood  Urea 
content  may  be  produced  by  causes  acting  outside  the  kidnevs  altogether  It 
is  really  dependent  on  the  cardiac  condition  and  not  on  the  kidneys  The 
hgure  for  blood  Urea  does  not  help  much  in  forming  an  opinion  as  to  condition 
of  the  kidney,  unless  one  is  certain  from  other  symptoms  or  tests  that  the 
case  is  really  one  of  nepthritis.— Prof  H.  MacLean,  L.  ii./23,1100. 

In  diabetes  associated  with  renal  disease  there  was  a  marked  inability  to 
concentrate  Uiea  (MacLean  s  Test).  The  determination  is  of  more  value  than 
that  of  blood-urea  in  estimating  the  function  of  the  kidney.-— E  Wordlev 
L.  i./25,655.  ' 

Diastase  Test  is  not  found  satisfactory  in  practice.  Details  Vol  II 
18th  Edn.,  p.  378.  Urines  should  be  brought  to  a  standard  H  ion  concentra¬ 
tion,  preferably  the  optimum  pH  6-7.  Low  values  indicate  nephritis  as  a  rule 
—A.  F.  Sladden,  L.  iL/22,68. 

Diastase  Estimation  in  urine  and  blood ;  useful  in  confirming  other  renal 
efficiency  tests. — G.  A.  Harrison  and  K  .  D.  Lawrence,  L.i  /13T6D. 

Sodium  Benzoate  Test.— After  taking  2-4  Gm.  with  300  Cc.  of  water, 
normally  70  %  is  excreted  in  the  urine  after  2  hours  and  90  %  after  3  hours,  as 
ffippuric  Acid.— Y.B.P.,  ’24,59. 

See  also  Urea  Estimation  chapter. 


Urea. 

Average  content  in  the  urine  is  2*5  to  3%,  or  about  (in  health) 
500  grains  (33  Gm.)  per  diem  ;  it  may  range  between  15  and  40  Gm. 
The  majority  of  methods  are  based  on  the  decomposition  of  Urea 
into  nitrogen,  carbon  dioxide,  and  water  when  treated  with  sodium 
hypobromite.  The  carbon  dioxide  is  absorbed  by  the  excess  of 
alkali  present,  and  the  nitrogen  can  be  measured,  from  which,  on 
reference  to  tables,  the  percentage  can  be  found — theoretically  1  Ce. 
of  nitrogen  at  0°  C.  =  0-0027  Gm.  approximately  of  Urea.  In  the 
process  about  8%  of  the  total  nitrogen  is  suppressed,  but  the  increase 
in  volume  of  the  gas  due  to  the  room  temperature  (taken  as  18°  C.) 
and  the  vapour  tension  (the  gas  being  measured  moist)  has  been 
found  to  almost  exactly  compensate  for  this  loss  in  practice. 

Sodium  Hypobromite  we  found  is  more  accurate  than  Sodium  Hypochlorite, 
which  was  at  one  time  used  for  the  purpose — the  Nitrogen  being  evolved 
more  rapidly  and  completely.  Sodium  Hypochlorite  decomposes  Urea  as 
iollows  : — 

NHa 

CO<  +3NaC10  —  3NaCl  +  2H20  +C02  +Na. 

NHS 

With  Hypobromite  the  reaction  is  analogous. 

The  chief  cause  of  low  results  in  the  Hypobromite  method  appears  to  be  the 
presence  of  undecomposed  Urea,  this  difficulty  being  obviated  by  carrying  out 
;he  reaction  in  warm  solution. — J.C.S.,  A.  ii./23,591. 

A  further  explanation  which  has  been  given  for  the  decomposition  of  only 
)0%  of  the  Urea  present  (using  Hypobromite)  is  that  Sodium  Cyanate  is 
ormed. — M.  D.  Donald,  C.D.  ii./25,894.  The  fact  remains  that  in  the  Urea 
ipparatus  devised  by  the  author — a  modification  of  Squibbs’ — the  results 
ire  very  close  to  theory  and  quite  adequate  for  clinical  research. 

iodium  Hypobromite  Solution.  Syn.  Payne’s  Reagent 

Caustic  Soda  100  Gm.,  Distilled  Water  250  Cc.  Dissolve,  cool,  and 
seep  iced  while  adding  guttatim  Bromine  25  Cc. 

Mix  and  dissolve.  This  solution  is  used  to  estimate  the  amount  of 
irea  in  a  given  quantity  of  urine.  On  adding  the  solution,  nitrogen  is 
ivolved  from  the  urea  and  is  measured  in  a  Doremus  Ureometer. 

It  is  better  to  keep  the  bromine  separate  ;  it  may  be  used  in  sterules 
jontaining  1,  2,  3,  and  4  Cc.  respectively ;  1  Cc.  of  bromine  should 
>e  added  to  II  Cc.  of  the  solution  as  required.  In  place  of  these. 
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Liquor  Bromi — Bromine  1  Cc.,  Potassium  Bromide  1*5  6m.,  Dis¬ 
tilled  Water  q.s .  to  11  Cc.  (=  1  in  11)  may  be  used  in  equal  quantity 
to  the  soda  solution. 

In  the  Urea  Apparatus  arranged  by  the  author  the  Nitrogen 
evolved  displaces  an  equivalent  volume  of  water  and  the  content 
of  Urea  is  easily  read  off  from  the  table. 

See  also  Nitrogen  chapter,  antea. 

Urease  method  of  estimating  Urea.  Mix  25  Cc.  of  the  urine 
with  a  pinch  of  powdered  Soy  Bean  Flour  (2  to  3  Gm.).  Allow 
to  stand  overnight  covered  with  a  small  layer  of  Xylol  or  Benzol. 
Render  the  liquid  alkaline  with  strong  Sodium  Carbonate  solution 
and  distil  into  Standard  Hydrochloric  or  Sulphuric  Acid  by  Kjeldahl’s 
procedure.  Urease  only  attacks  urea,  1  molecule  of  urea  producing 
1  molecule  of  Ammonium  Carbonate  (NH4)2C03,  and  there  may  be 
present  a  small  amount  of  Ammonium  Salts  in  addition  to  free 
Ammonia.  For  accurate  work  these  must  be  estimated  separately. 

Urease  gjg-eioaratson.  Cover  200  Gm.  of  finely  powdered  Soya  Bean 
with  1,000  Cc.  water  and  keep  6  hours.  Treat  the  filtrate  with  96%  Alcohol 
(400  Cc.  ?),  as  long  as  precipitate  forms.  Collect  and  dry  slowly  and  add 
Lactose  #.s.  to  100  Gm.  Keep  product  drs''. — Y.B.P.  ’23,154  ;  ’24,142. 

Experiments  on  with  various  temperatures. — J.C.S.A.  i/20, 103. 

Urease  found  in  melons,  beans  and  pumpkins. — per  Jl.A.M.A.ii./25, 1007. 
Urea  Nitrogen  determination  by  direct  Nesslerisation  : 

Urease  is  used  as  above  for  hydrolysis  of  the  Urea,  either  in  form  of  the 
enzyme  or  as  soy  bean  meal.  It  decomposes  urea  quantitatively  and  does 
not  affect  other  constituents  of  Urine. 

Place  1  Cc.  of  the  Urine  in  a  100  Cc.  graduated  flask.  Add  0T  to  0-25  soy 
bean  meal  in  the  form  of  a  1%  suspension.  Allow  to  stand  for  1  hour  at 
room  temperature,  or  15  minutes  at  about  50°  C.  Add  25  Cc.  of  water  and 
1  Cc.  w-Phosphoric  Acid  Solution  (25%)  and  mix,  then  add  1  Gm.  pure  Blood 
Charcoal,  shake,  make  up  to  volume,  mix,  and  filter. 

(The  soy  bean  meal  suspension  is  made  thus  : 

Rub  5  Gm.  with  water  15  Cc.  to  a  smooth  paste.  Add  more  water  q.s, 
to  about  400  Cc.  Add  100  Cc.  alcohol.  10  to  15  Cc.  of  this  are  used. 
It  keeps  good  about  2  days.) 

Place  5  to  20  Cc.  of  the  filtrate  in  a  100  Cc.  graduated  flask.  (The  amount 
taken  should  contain  0-7  to  1*3  mgr.  ammonia  nitrogen.)  Dilute  to  60  or 
70  Cc.  Nesslerise  with  the  modified  Kessler  Reagent,  v.  p.  382,  and  compare 
with  standard  (1  mgr.  of  Ammonia  Nesslerised  in  another  100  Cc.  flask). 

Range  in  specimens  examined  3-4  to  10-16  Gm.  Urea  Nitrogen  per  litre.- — 
O.  Folin  &  W.  Penis,  .Ti.  Biolog.  Chemistry,  1916,  p.  501  et  scq. 

The  determination  of  minute  quantities  of  urea  by  hydrolysis  with  acid  at 
160°  C.  followed  by  Nesslerisation. — Jl.  Bio!.  Chem.,  '25,275.  Analyst,  ’26, 
154. 

NH.CO 

Alloxan. — CQ<  >CO  Mesoxalylurea,  is  an  oxidation  product 

NH.CO 

of  Urea.  It  can  be  made  by  introducing  Urea  In  small  portions  at  a  time 
into  strong  Nitric  Acid. 

Uremia  and  hyperpiesia.  The  former  name  is  a  misnomer  unsupported 
by  experimental  investigation.  The  relationship  of  uraemia  and  hyperpiesia 
is  easily  settled.  Hyperpiesia  reveals  in  its  advanced  stages  each  and  every 
manifestation  met  with  in  uraemia.  The  poisons  circulating  in  the  blood, 
which  produce  hyperpiesia  or  symptoms  cannot  be  described,  but  they  are 
there  and  are  in  no  way  expressive  of  defective  action  of  the  kidneys. — H.: 
Batty  Shaw,  L.  ii./2i,1307. 

Andrewes’  simplified  Diazo  Test  for  Urzemia  is  carried  out  by  remov¬ 
ing  the  proteins  from  the  serum  by  adding  2  vols.  of  Absolute  Alcohol  and 
centrifuging  or  filtering.  To  4  vols.  of  the  filtrate  is  added  1  vol.  of  Diazo 
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reagent— this  is  the  same  as  that  used  in  Van  den  Bergh’s  Test,  a.v.,— and  the 
mixture  boiled  tor  4  to  1  minute  when  40%  Soda  solution  is  added  drop  bv 
drop,  shaking  alter  each  addition.  The  test  is  positive  only  when  a  deep  pint 
or  cherry  red  colour  is  seen,  which  colour  may  last  only  for  a  few  seconds  — 
G.  A.  Harrison  and  L.  F.  Hewitt,  B.M.J.  ii./27,H38. 


Uric  Acid,  Syn.  LitMc  Acid. 

C5H4N403  =  168-064.  Manufacture. — Mix  Guano  28  lbs.  with  3  gallons 
of  water.  Acidulate  with  commercial  Hydrochloric  Acid.  Boil,  filter,  and 
wash  to  remove  calcium  and  ammonium  salts  (Phosphates  and  Oxalates). 
Boil  the  residue  with  Sodium  Hydrate  g.s.  in  5  gallons  of  water— filter.  Wash 
residue  well  and  acidify  filtrate  with  Hydrochloric  Acid.  Uric  Acid  separates 
and  is  filtered  oil.  Pvedissolve  in  Sodium  Hydrate,  precipitate  again  with 
acid,  wash  and  dry. 

When  pure,  Uric  Acid  is  in  white  crystals,  very  slightly  soluble  in  water 
insoluble  in  alcohol  and  ether 

Heated  to  dryness  on  a  water  bath,  with  a  little  Nitric  Acid  or  Potassium 
Chlorate  and  Hydrochloric  Acid  in  a  white  dish,  cooled,  and  a  little  Ammonia 
solution  added  gives  a  red  colour. — The  Murexide  Reaction. 

The  average  Content  in  the  urine  is  0-05  to  0-08%,  but  no  relation  has  been 
found  between  amount  of  Uric  Acid  in  the  urine  and  health  of  rheumatic 
patients. 


Hopkins’  Method. — To  100  Cc.  of  sample  add  about  30  Gm.  Ammonium 
Chloride  in  powder,  dissolve  as  completely  as  possible,  or  a  small  quantity 
may  remain  undissolved,  add  a  little  ammonia  to  neutralise  and  allow  to  stand 
10  minutes.  Filter  off  the  precipitated  Acid  Ammonium  Urate,  wash  with 
Saturated  Ammonium  Sulphate  solution*  and  rinse  off  the  precipitate  from  the 
filter  with  water  to  100  Cc.  Add  20  Cc.  Concentrated  Sulphuric  Acid  to  raise 
temperature  of  the  liquid  to  about  60°  C.,  or,  if  necessary,  warm  to  that  temp. 
Titrate  with  n/sp  Potassium  Permanganate  (1*58  Gm.  in  1  litre),  taking  as 
end-reaction  the  point  at  which  the  Permanganate  ceases  to  be  instantly  decol 
ourised.  Each  Cc.  of  the  Permanganate  Solution  =  0-00375  Gm.  Uric  Acid. 

The  Gowland-Hopkins’  method  is  as  above  to*,  then  proceed  as 
follows  : — Wash  off  the  precipitate  into  a  small  beaker  with  a  jet  of  hot  water, 
add  a  little  hydrochloric  acid,  and  heat  to  just  boiling.  Allow  to  stand  two 
hours  in  the  cold.  Collect  the  separated  Uric  Acid  measuring  the  filtrate  at 
the  same  time,  for  which  an  allowance  of  1  mg.  must  be  added  on  to  the  final 
result  for  every  15  Cc.  ;  it  need  not  exceed  20  to  30  Cc  .  Wash  the  uric  acid 
crystals  with  a  little  distilled  water,  rinse  off  the  filter  with  hot  water,  warm 
with  sodium  carbonate  till  dissolved  and  make  up  with  water  to  100  Cc.  ^  Add 
20  Cc.  Sulphuric  Acid  and  titrate  with  Permanganate  as  above  adding  slowly 
towards  the  end  of  the  reaction,  the  finish  being.the  first  appearance  of  a  pink 
colour  which  is  permanent  for  an  appreciable  interval.  Previously  the  dis¬ 
appearance  of  the  colour  is  instantaneous. 

Phospho-Tungstic  Acid  Test  (H3P04  12W03  +  Aq)  for  Uric  Acid.  A 
rapid  approximation. 

Mix  about  10  Cc.  of  urine  with  3  Cc.  of  Liquor  Potassse,  ada  20  drops  of 
Solution  of  Phospho-Tungstic  Acid  (20%  Solution).  Uric  Acid  causes  a 
blue  colour  which  varies  in  depth  with  proportion  present..  The  method 
is  not  applicable  for  anything  approaching  an  accurate  colorimetric  estima¬ 
tion  as  the  colour  fades  rapidly.  Use  a  standard  for  comparison  of  1  m 
50,000  Uric  Acid.  ,  T .  ^  ,  . 

The  test  can  also  be  conducted  by  heating  the  urine  with  Liq.  Potassse  and 
i  5%  solution  of  Phospho-Tungstic  Acid  which  gives  a  lilac  colour,  lhe 
ntensity  can  be  compared  with  that  given  by  a  Standard  Solution  os  unc 
Acid  1 — 1.000. 

Uric  Acid  in  Blood.— Method  of  estimation  by  means  of  the  Hellige 
Colorimeter. — See  ‘  Blood  and  Urine  Chemistry.’ — Gradwohl  <x  Blaivas, 


1920. 

Uric  Acid  content  both  of  blood  serum  and  of  corpuscles  is  twice  as  great  in 
;outy  conditions  as  in  normal  health. — J.C.S.  A.  W1 9  2  2,108b.  . 

Excess  of  uric  acid  in  the  blood  may  be  setiologically  related  to  eczema  ana 
tilled  dermatoses. — J.  F.  Schamberg  and  H.  Brown,  per.  Jb  drop.  Men., 
(ov.  15/23,343. 
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Sodium  Bi-urate.  CsHsNaN4Os  =  190  053.  May  be  prepared  by 
neutralising  Uric  Acid  with  Sodium  Carbonate.  Various  opinions  have  from 
time  to  time  been  expressed  as  to  whether  the  crystals  are  the  cause  or  effect 
of  the  inflammation  in  arthritis. 

Methods  of  correlation  in  urine  examination.  Certain  substances  (Sodium, 
Potassium,  Chlorine)  are  excreted  with  water,  hence  through  the  glomeruli. 
Others  (Urea,  Uric  Acid,  SOs)  are  excreted  independent  of  the  water,  there¬ 
fore,  presumably,  through  the  tubules.  There  is  no  indication  that  Uric  Acid 
is  excreted  as  Sodium  Urate  but  rather  as  Calcium  and  Potassium  Urate. — 
0.  P.  White,  L.  i./22,369. 

During  pregnancy  and  delivery  rather  low  values  for  Uric  Acid  in  the  blood 
were  found,  the  average  being  2-74  mgr.  per  100  Cc. ;  may  increase  slightly 
after  delivery.  In  eclampsia,  Uric  Acid  is  always  considerably  decreased. — 
per  Jl.A.M.A.  ii. /s  5,861. 

Acidity  of  Urine. 

The  Acidity  of  Urine,  due  mostly  to  the  Sodium  Acid  Phosphate,  is 
determined  by  titration  with  Decinormal  Alkali  using  Phenoiphthalein  as 
indicator.  Each  Cc.  of  this  standard  solution  =0-012  Gm.  of  Sodium  Acid 
Phosphate.  Acidity  is  frequently  reported  in  terms  of  the  number  of  Cc.  of 
this  Alkali  per  10  Cc.  of  Urine,  e.g..  3  Cc.  =3°,  and  the  Alkalinity  similarly. 

The  urine  of  half-a-dozen  individuals  in  health  was  found  hv  us  to  have  the 
following  ‘degrees’  of  acidity — 0-8°,  0-9°,  0-9°,  4-4°,  5-5°,  7-2°. 

It  was  noticeable  that  this  gradation  did  not  correspond  with  the  acidity 
as  shown  hv  delicate  litmus  paper — on  the  contrary,  the  two  with  0-9®  were 
distinctly  different. 

Acidity  of  Urine.  There  are  at  least  two  acidities,  one  reacting  to  Methyl 
Orange,  the  other  to  Phenoiphthalein.  The  acidity  responding  to  Methyl 
Orange  is  not  constant  like  the  other. — E.  <fc  E.  Pittarelli,  per  Y.B.P.  1919,  54. 

The  acidity  of  the  urine,  according  to  Joulie.  i«  dependent  on  the  ‘  acidity  ' 
of  the  blood  (due  to  acid  phosphates).  Cf.  Joulie’s  Ratios,  antea. 

Reaction  and  Disease. 

People  may  he  divided  into  acid,  normal  and  alkaline  constitutions.  In 
tuberculosis  a  definite  alkaline  incidence  (shown  by  urine  examinations)  is 
necessary  for  activity,  improvement  being  obtained  on  increasing  acidity,  by 
exercise,  and  by  acid-producing  foods,  e.g. ,  meats  and  fats.  Arteriosclerosis, 
rheumatism  and  high-blood  pressure  are  caused  by  excessive  acid  production 
and  cases  are  exceedingly  tolerant  of  alkaline  mixtures.  Observations  have 
shown  that  arteriosclerosis  and  allied  diseases  are  rarely  seen  in  tuberculosis 
cases.—- H.  A.  Ellis,  Conf.  Tub.  Soc.  of  Gt.  Brit.,  Bristol,  Mar.,  1923  ;  see  also 
Med.  Jl.  &  Bee.,  Apl.  6/27. 


BACTERIOLOGY  OF  THE-  UROGENITAL  TRACT. 

On  finding  pus  in  the  urine  it  should  be  examined  bacteriologically 
to  ascertain  the  nature  of  the  infecting  agent.  Radiological  ex¬ 
aminations  may  be  necessary  also  to  rule  out  the  question  of  calculus. 

In  women  a  catheter  specimen  of  urine  is  required,  hut  in  men  it , 
is  possible  to  obtain  a  suitable  specimen  without  catheterisation 
if  the  glans  penis  is  carefully  cleaned  and  the  patient  instructed  to 
pass  the  first  portion  of  urine  into  an  ordinary  receiver  and 
the  next  portion  into  a  sterile  wide-mouthed  bottle.  The  specimen 
must  be  despatched  to  the  laboratory  immediately  after  collection. 

The  following  are  the  chief  bacteria  responsible  for  infections 
of  the  genito-urinary  tract. 

Gonococcus. 

In  the  male  the  gonococcus  causes  an  acute  urethritis  in  the  first  place. 
There  is  no  difficulty  in  the  recognition  of  this  intracellular  diplococcus  in 
properly  stained  films  made  from  the  urethral  discharge  in  the  early  stages 
of  the  infection.  In  the  later  stages  of  infection  the  gonococcus  is  not  easily 
found  and  a  more  thorough  examination  is  necessary.  The  following  pro¬ 
cedure  is  recommended  in  chronic  cases  and  particularly  when  the  patient 
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seeks  advice  as  to  infectivity  when  contemplating  matrimony.  The  patient 
should  come  for  examination  in  the  early  morning  with  instructions  not  to  pass 
irine  till  investigated.  I  ilms  are  made  from  any  discharge  in  the  urethra 
md  the  urine  passed  and  examined  by  naked  eye  for  prostatic  threads  The 
irine  should  be  centrifugalised  and  the  deposit  stained  (For  the 
Gaining  methods  see  Bacteriological  Note ?  Chapter.)  The  patient  should 
then  be  placed  in  the  knee  elbow  position  and  the  prostate  massaged.  The 
prostatic  fluid  is  collected  and  examined  by  films  and  cultures  on  serum  agar 
If  a  purulent  morning  discharge  is  absent,  if  there  is  no  pus  in  the  urine  and  if 
lie  prostatic  fluid  is  clear  and  contains  only  mononuclear  cells,  the  patient, 
in  the  absence  of  clinical  signs  and  symptoms  is  probably  free  from  gonorrhoea 

The  examination  of  the  female  genito-urinary  tract  for  gonococci  is  less 
commonly  successful,  even  in  the  acute  stage,  and  greater  reliance  should  be 
Maced  on  the  cultural  than  on  the  film  results.  ( Panton  and  M arrack.) 

Before  pronouncing  a  woman  free  from  infection  at  least  three  tests  should 
be  made.  Films  and  cultures  should  be  taken  from  the  interior  of  the  urethra, 
Tom  the  cervical  canal  after  passing  a  speculum,  from  the  vagina,  and  if 
dinically  infected,  from  Bartholin’s  duct. 

Bacillus  Tuberculosis. 

Films  from  the  centrifuged  deposit  should  be  stained  by  the  Ziehl-Neelsen 
nethod  and  decolourised  with  Methylated  Spirit  as  well  as  Sulphuric  Acid. 
Repeated  examinations  may  be  necessary.  It  is  not  worth  while  spending 
ame  on  a  specimen  which  does  not  contain  pus.  The  final  court  of  appeal  in 
Loubtful  cases  is  guinea  pig  inoculation. 

Racilius  Coli. 

In  acute  cases  with  vesical  or  renal  symptoms  the  urine  is  usually  turbid 
Lie  to  the  presence  of  blood,  pus  and  bacteria.  B.  Coli  are  present  to  the 
extent  of  thousands  per  cubic  mm.  of  urine. 

In  more  chronic  cases  the  symptoms  are  less  severe  or  even  inconspicuous 
nit  microscopic  examination  shows  pus  and  bacteria.  The  urine  is  usually 
mid.  Bacteriological  tests  should  be  undertaken  as  soon  as  possible  after  the 
pecimen  has  been  collected.  For  further  procedure  see  Bacteriological  Notes 
Section. 

The  presence  of  B.  Coli  in  the  urine  does  not  prove  that  these  bacteria  are 
he  actual  cause  of  the  infection  because  a  secondary  infection  with  B.  Coli  is 
)ften  super-imposed  on  some  other  lesion  such  as  tuberculosis  or  calculus. 

Sacillus  Typhosus. 

The  typhoid  bacillus  is  excreted  in  the  urine  in  the  later  stages  of  typhoid 
ever,  and  it  may  exist  in  the  urine  without  causing  symptoms.  Such  carriers 
are  a  great  source  of  danger  to  others. 

locci. 

Any  of  the  pyogenic  cocci  may  be  found  in  the  urine  and  give  rise  to  acute 
nflammations.  When  on  repeated  examination  of  the  urine,  Staphylococcus 
•thus  alone  is  recovered  the  possibility  of  calculus  must  be  kept  in  mind. 
•Streptococci  are  often  recovered  from  chronic  prostate  infections. 


A  Portable  Urine  Test  Case  is  arranged,  containing  the  apparatus  and 
eagents  for  the  qualitative  examination  of  urine  for  Sp.  Gr.,  albumin  and 
ducose,  also  a  ‘  Complete  ’  Test  Case  for  full  quantitative  investigations. 


BLOOD  EXAMINATION. 

Blood  Corpuscles. — The  red  blood  corpuscle  has  an  average 
iiameter  7*5  p  =  inch.  It  is  discoid  in  shape  with  indenta¬ 

tions  in  the  two  sides.  Occasionally  it  is  smaller,  e.g.,  6  p  (  =  v2Vo 
neb),  Price-Jones  determined  in  normal  human  blood  diameter 
,o  he  6  /a  to  8-75  p — with  an  average  of  7-4  p,  whilst  in  pernicious 
wisemia  the  diameter  varied  from  4  p  to  11-75  p,  and  the  average 
Iiameter  of  five  successive  100  cells  was  8-0^. 

In  disease  it  may  reach  8  to  10  p  =  m itbVo  ^no^»  e •>  A-3‘iS0~ 
5YTOSIS,  or  irregularity  in  size  ;  further  in  disease  the  corpuscles 
nay  exhibit  poikilocytosis,  be.,  irregularity  in  shape.  In 
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examination  of  films  vactjolation  should  be  noticed,  as  also  irregu¬ 
larity  in  staining  (polychromatofhilia).  With  regard  to  abnormal 
red  cells — these  are  mainly  of  two  kinds,  (1)  those  like  normal  cells 
without  nuclei,  (2)  nucleated.  The  group  (1)  where  they  have  special 
designations  have  names  ending  in  cyte  ( microcyte, ,  megalocyte,  etc., 
based  on  the  type  of  the  normal  corpuscle  which  is  called  erythrocyte ), 
whilst  the  nucleated  forms  have  names  ending  in  blast.  In  this  group 
are  normoblasts,  megaloblasts. 

For  details  of  white  corpuscles  v .  p.  396. 

Precipitin  Test  for  Blood. —  Precipitins  are  formed  when  the 
serum  of  one  kind  of  animal  is  introduced  into  the  body  of  another  species, 
e.g.,  the  serum  of  a  horse  injected  into  a  goat  causes  the  serum  of  the  goat 
to  be  capable  of  forming  a  precipitate  with  normal  horse  serum. 

In  using  the  test  for  forensic  purposes  a  rabbit  is  injected  with  human  blood 
serum.  The  serum  of  the  rabbit  ‘  anti- human  serum’  when  dropped  into  a 
clear  solution  of  human  serum  causes  a  precipitate, — not  with  the  serum  from 
another  animal.  The  principal  difficulty  in  the  test  is  to  obtain  from  the 
rabbit  an  antihuman  precipitating  serum  of  the  proper  strength.  To  be 
thoroughly  reliable  and  specific  the  formation  of  the  precipitate  must  begin  in 
five  minutes  and  be  complete  in  thirty  minutes.  Old  blood  stains  respond  as 
well  as  recent.  It  has  been  stated  that  the  blood  of  mummies,  3,000-5,000 
years  old  could  be  identified  as  human  by  the  method. 

Examining  mosquitos  wnich  nad  been  in  contact  with  certain  animals  it 
was  possible  to  determine  with  accuracy  the  species  of  the  animal  each  mosquito 
had  bitten  and  to  prove  absence  of  human  blood 

The  test  was  employed  in  the  Clapham  murder  case.  A  human  blood  stain 
taken  up  with  normal  Saline  and  some  anti-human  Serum  added  causes  a 
white  cloudy  ring, — not  so  the  stains  from  animal  blood.  Specific  sera  injec¬ 
ted  into  a  rabbit  form  an  equally  specific  anti-serum — in  other  words,  human 
anti-serum,  will  infallibly  detect  human  blood, — a  horse  anti-serum  will 
detect  horse’s  blood  and  so  on.— P.J.  i./ir,202. 

Indian  experience  with  the  test  was  that  it  is  absolutely  trustworthy,— 
the  reaction  i3  not  effected  by  the  decomposition  of  the  blood,  by  heat,  etc. 
Fowl’s  blood  U3ed  instead  of  rabbit’s.  Failures  with  goat’s  and  monkey’s 
blood.— t./n,1431. 

Recent  description  of  the  Technique  of  the  precipitin  test. — Anal.,  ’28,  5. 

H3rdatid  Fluid  may  be  used  to  give  precipitin  test  as  aid  in 
diagnosis.  Interaction  between  hydatid  fluid  and  serum  from  hydatid  patients 
has  been  obtained. 

Hydatid  disease.  Complement- fixation  as  mode  of  diagnosis.  Found 
to  be  of  considerable  value  in  the  few  cases  available, — positive  results  are 
conclusive,  negative  difficult  to  interpret.  Hitherto  the  method  of  diagnosis 
has  been  the  verification  of  eosinophilia,— this  is,  however,  characteristic  of 
almost  every  form  of  vermiform  parasite. — L.  ii./io,377. 

Blood  In  Urine. — To  test  for,  heat  the  specimen  with  strong  potash  or 
soda.  If  present  a  colour  described  as  bottle-green  is  produced,  and  earthy 
phosphates  coloured  brownish-red  by  blood  are  precipitated 

Ozonic  Ether  and  Guaiacum  Test  for, — add  a  drop  or  two  of  Tincture 
of  Guaiacum — Guaiacum  Resin  1,  in  Alcohol  (90%)  q  s.  to  10 — to  a  small 
quantity  of  the  urine,  shake  and  ‘  layer  ’  Ozonic  Ether  on  to  the  mixture.  A 
blue  colour  at  once,  or  on  standing,  indicates  presence  of  blood — Iodine  in 
the  urine  also  gives  this  colour  (e.g.  if  patient  has  been  treated  with  iodides). 
Further,  pus  gives  it  with  Guaiacum  Tincture  alone,  the  colour  disappearing 
on  heating. 

Modified  Guaiacum  Test  using  Sodium  Perborate. 

To  about  5  Cc.  of  the  liquid  add  1  to  5  drops  of  fresh  saturated 
Alcoholic  Solution  of  Guaiacum  Resin,  then  about  I  Gin.  Sodium  Perborate 
and  about  10  Cc.  of  30%  Acetic  Acid,  shake  the  mixture  once  and 
pour  Alcohol  carefully  into  the  tube  to  form  a  separate  layer, — a  blue 
or  blue-green  color  at  the  junction  in  five  minutes  will  be  formed,  or  green 
if  only  a  trace.  The  test  is  said  to  show  0-035  Grn  of  blood  in  a  litre 
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of  water.  The  Guaiacumresin  used  must  show  a  brown,  not  a  greenish  fractured 
surface. 

In  our  laboratory  we,  found  this  to  indicate  0-02  Gm.  of  blood  per  litre  ie  1 
in  50,000.  It  is  about  fine  times  as  delicate  as  the  Ozonic  Ether  Test.  A  green 
colour  should  be  disregarded  as  we  found  a  blank  test  gives  a  green.  Fresh  Solu¬ 
tion  of  Guaiacum  had  no  advantage  over  seven  months  old  Simple  Tincture  of 
Quaiacum. 

Blood,  Recognition  of,  in  Stains. —  Plunge  the  cloth  into  boil¬ 
ing  water  for  a  few  minutes,  place  on  slide  and  add  few  drops  of  Ammonium 
Sulphide.  Examine  mierospeetroscopically  for  absorption  bands  of  hsemo- 
chromogen.  May  be  increased  by  10%  Potassium  Cyanide  Solution.  If  on 
a  weapon  or  piece  of  jewellery,  moisten  with  Ammonium  Sulphide  and  scrape 
off  sufficient  and  examine  as  before. 

Oxvhfemoslobin  in  solution  with  a  little  Sodium  Chloride  evaporated  over 
Sulphuric  Acid  to  syrup  consistence.  Mixed  with  fifteen  times  its  volume  of 
Glacial  Acetic  Acid  and  heated  on  a  water  bath  several  hours  the  mixture 
yields,  on  cooling,  flat  rhombic  crystals  of  Hcematin  Hydrochloride  with  dark 
violet  colour  and  lustre — tins  is  one  of  the  recognised  tests  for  blood  stains. 

Blood  Stains  on  Clothing,  etc. — The  Guaiacum  Test  is  highly  spoken 
of.  The  stain  must  give  a  red  aqueous  extract  yielding  no  coloration  to 
a  straw-coloured  solution  of  Guaiacum  in  alcohol  90%  when  applied  by  itself 
but  a  blue  colouration  within  one  second  on  further  addition  of  Hydrogen 
Peroxide,  Oxidisers  and  enzymes  give  a  reaction  with  Guaiacum  Solution 
alone.  Blood  does  not. — Analyst,  1912;  Y.B.P.,  1913,40. 

Recognition  of  Blood  Stains. — Chloral  Solution  to  extract  blood  stains. 
The  stain  is  moistened  with  Acetic  Acid  and  then  soaked  in  a  70  to  80  per 
cent,  solution  of  Chloral  Hydrate  for  one  or  several  hours  if  necessary.  To 
the  solution  add  a  few  drops  of  the  Reagent  (Guaiacum,  Barbaloin,  or  Benzi¬ 
dine),  then  add  Hydrogen  Peroxide  10  volume  strength  diluted  with  double 
volume  of  Alcohol  and  slightly  acidified  with  Acetic  Acid  (carefully  super¬ 
posed).  The  presence  of  Pyridine  greatly  accelerates  and  intensifies  the 
reactions. 

Hzemochroraogen  Crystal  Test  for  Blood. 

Reagent — Takayama’s  Solution  2  (an  improvement  on  an  earlier  solution 
*  1,’used  in  1912).'  Caustic  Soda  solution  10%  3  Cc.,  Pyridine  3  Cc.,  Saturated 
Grape  Sugar  solution  3  Cc. ,  Distilled  Water  7  Cc.  The  solution  keeps  for  one 
to  two  months. 

Two  or  three  drops  are  added  to  a  small  piece  of  the  suspected  material  on  a 
slide  and  covered  with  a  cover  glass.  Salmon-pink  crystals  of  characteristic 
appearance  usually  appear  within  6  minutes  in  the  cold.  By  warming  the 
slide  until  bubbles  just  appear  the  crystals  are  formed  almost  at  once.  In 
the  many  types  of  stains  tested  the  Haemochro  mo  gen  crystals  were  readily 
obtained  cold,  whereas  in  some  cases  hsemin  crystals  were  not  obtained  at  all, 
or  only  with  difficulty. — D.  J.  A.  Kerr  and  Y.  H.  Mason,  B.M.J.L/26,134. 


Benzidine  Test  for  Blood  in  Urine  and  Pathological  Material. 

Benzidine.  Sun.  ??-Diamido diphenyl. — NR ,.C „H 4.0«F 4.NH2  — 184TI2 
Grey  crystalline  powder  soluble  1  in  19  of  90%  alcohol,  in  soluble  in  cold  water, 
is  used  as  blood  test. 


Benzidine  Hydrochloride  is  insoluble  in  90%  Alcohol  and  in  water. 
Employ  a  1%  solution  of  the  base  in  90%  alcohol  or  1%  solution  m  &  mix¬ 
ture  of  equal  parts  Glacial  Acetic  Acid  and  water.  Whichever  is  used  the 
•esult  is  practically  identical.  There  is  merely  a  difference  m  the  shade  of 

due  produced  in  the  presence  of  blood.  .  ,  ^ 

To  apply  the  test  add  to  2  Cc.  of  the  Benzidine  solution  about  the  same 
luantity  of  20  volume  Hydrogen  Peroxide.  Mix  and  add  L  Cc.  of  thehqu  u 
to  be  tested.  A  blue  colour  forms  at  once  if  blood  is  present.  The  density 
of  the  colour  corresponds  to  the  amount  of  blood.  Always  conduct  a  contro 

frith  normal  material  alongside.  ...  ,  ,  „ _ ... 

Alternatively,  mix  2  Cc.  of  the  specimen  with  a  few  drops  B' J*  ? ® 
t-lon  and  layer  carefully  with  ozonic  ether.  .Id  this  case  a  blue 
By  the  above  test  we  found  that  1  of  blood  in  1000  of  liquid  is  easily  >■ -  • 

—indeed,  we  have  been  able  to  detect  a  far  smaller  amount— e  ven  1  m  lou.uuu. 
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Diastases,  Zymases,  Fruit  Juices  give  similar  reaction.  A  positive  reaction 
does  not  prove  blood,  but  the  negative  proves  its  absence 

The  test  is  less  specific  if  material  has  been  strongly  heated. — B.C.A., 
Sept.  ’28,1046. 

Tablets  of  Benzidine  0*1  Gra.  and  Sodium  Perborate  Q'i  Gm. 

Just  before  use  dissolve  a  Tablet  in  10  Cc.  Glacial  Acetic  Acid.  If  a  suspected 
spot  on  an  article  of  clothing,  etc.,  is  to  be  examined,  it  is  moistened  with 
a  drop  of  Hormal  Saline  and  well  rubbed  with  a  glass  rod.  The  drop  is 
then  absorbed  in  a  small  piece  of  absorbent  cotton  wool  and  the  spot  at 
once  treated  with  a  few  drops  of  the  Reagent.  In  presence  of  blood  a  blue 
color  is  seen. 

Weber’s  Guaiacum  Test.  Make  Ether  extract  as  above  and  add  8  to  10 
drops  Guaiacum  Tincture  and  Hydrogen  Peroxide.  Definite  blue  colour  in 
2  minutes.  For  albumin  add  equal  volume  of  saturated  solution  of  Ammonium 
Sulphate,  filter,  acidify  and  warm. — R.  Coope,  L.  ii./2o,291. 

Benzidine  Test  is  very  sensitive  and  simple. — A.  Abrahams,  L.  ii./2o,420. 
Kastle-Meyer  Test  for  Detection  of  Blood. 

Mayer’s  Phenolphthalin  Reagent,  as  described  under  Faeces  is  used. 

The  technique  consists  in  adding  10  to  20  drops  of  the  reagent  to  the  sus¬ 
pected  blood-stained  surface,  then  adding  a  few  drops  of  fresh  20  Vol.  Hydrogen 
Peroxide.  If  blood  is  present,  a  deep  permanganate  colour  develops  almost 
immediately.  The  Testis  of  valuefor  detecting  haemoglobin  medico -legally. — 
J.  Glaister,  B.M.  J.i./26,650. 

Doubt  as  to  reliability  of  the  test.  Aspirin  and  other  drugs,  also  a  red 
meat  diet,  may  confuse.  Cannot  be  accepted  in  a  court  of  law. — I).  Kerr, 
B.M.J.  i . / 2  6 ,  721. 

Tfaymolphfhalem  as  Blood  Test. 

Dissolve  Thymolphthalein  1  in  water  100  and  add  Potassium  Hydroxide 
25  and  Zinc  Powder  10.  Boil  until  colorless,  filter  hot  and  make  up  to  original 
volume.  Keep  Zinc  filings  in  the  solution  to  prevent  oxidation. 

To  use  the  test,  rub  down  a  small  portion  of  tne  faeces  ( e.tj .  size  of  a  bean) 
with  5  to  10  Cc.  of  Alcohol  and  20  drops  of  Glacial  Acetic  Acid.  25  to  30 
drops  of  the  Extract  are  filtered  off  and  20  drops  of  the  reagent  added  mixed 
with  15  drops  of  Hydrogen  Peroxide.  On  snaking  a  greyish-blue  opaque 
ppt.  forms  turning  blue  on  standing  if  blood  is  present. — Y.B.P.  1919,  p.  46. 

See  also  Faeces,  p.  412. 

Choline. — Halliburton  and  Rosenheim’s  Test  for  in  the  Blood 

and  Cerebro-spirial  Fluid. — Dark  brown  crystals  (Choline  Periodide) 
resembling  iuemin  appear  on  adding  a  strong  solution  of  Iodine  in  Potassium 
Iodide  to  Choline-platino-chloride  crystals.  To  prepare  the  Platino  Chloride 
of  Choline  is,  however,  not  essential,  as  the  test  can  be  applied  direct  to  the 
Alcoholic  Extract  of  the  fluid. 

The  Marchi  Reaction  for  showing  nerve  degeneration  consists  in  the  fact 
that  the  fatty  acid  (decomposition  product  of  Lecithin)  stains  black  wdth  Osmic 
Acid  even  in  the  presence  of  Chromic  Salts  while  Lecithin  does  not. 

The  products  of  degenerative  nerve  disease,  notably  Choline  can  be 
detected  in  the  blood  and  cerebro  spinal  fluid.  Further  on  Choline  Yol.  /.,  p.  7. 

Haemoglobin  Estimation. 

Gowers’  apparatus  consists  of  two  tubes,  flattened  or  round,  one  closed 
containing  picro-carmin  solution — the  standard  equal  to  the  colour  of  a 
dilution  of  average  normal  blood  one  hundred  times  (20  cmm.  in  2  Cc.)  and 
the  other,  graduated  in  100  degrees  =  2  Cc.  for  the  dilution  of  the  sample  of 
blood  with  distilled  water.  The  outfit  further  includes  a  pipette,  pricker, 
india-rubber  stand,  &c. 

The  lobe  of  the  ear  or  the  finger  is  pricked  and  20  cmm.  of  blood  are  drawn 
up  into  the  pipette,  injected  into  the  graduated  tube,  which  should  at  the 
time  contain  a  few  drops  of  water  to  prevent  possible  coagulationand  facilitate 
mixture.  Water  is  then  added  sufficient  to  produce  a  tint  the  same  as  the 
standard,  the  two  being  frequently  compared  during  the  process.  The 
degrees  of  dilution  needed  indicate  the  percentage  amount  of  haemoglobin. 
For  example,  20  cmm.  of  blood  from  an  ansemic  patient  giving  the  standard 
tint  at  30  degrees  of  dilution  would  contain  only  30%  of  tbe  normal  quantity 
of  haemoglobin. 
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Haldane’s  Modification  of  Gower’s  Hamoglobinometer  is  also  employed. 
The  standard  tint  tube  is  a  1%  solution  of  blood  containing  the  average  per¬ 
centage  of  hsemoglobin  found  in  the  blood  of  healthy  adult  men,  and  having 
an  oxygen  capacity  of  18-5%  as  determined  by  the  ferricyanide  method.  The 
solution  is  saturated  with  carbon  monoxide,  and  hermetically  sealed.  It  is  both 
definite  and  permanent.  The  graduated  tube  holds  2  Cc.  when  filled  so  that 
the  inside  is  completely  wetted  and  the  liquid  stands  at  the  mark  100  after 
half  a  minute  has  been  allowed  for  the  upper  part  to  drain.  The  tube  is 
graduated  in  percentages  of  2  Cc.  A  cap  wr  a&cacninent  to  a  gas-burner 
serves  to  cleaver  gas  tor  saturating  the  diluted  blood  with  00. 

The  advantages  of  the  modifications  are :  (1)  that  the  standard  solution  is 
a  definite  one,  so  that  an  instrument  can  be  verified  at  any  time  by  making 
a  determination  with  ox-blood  of  which  the  oxygen  capacity  has  been 
determined  by  the  ferricyanide  method ;  (2)  that  the  standard  solution  is 
permanent ;  (3)  that  the  apparatus  can  be  used  with  equal  correctness  by 
daylight  and  artificial  light. 

As  coal-gas  is  not  always  available  in  examining  the  blood  of  patients  the 
instrument  can  always  be  supplied  with  an  additional  standard  tube  con¬ 
taining  picro-carmine  solution,  as  in  the  original  Gowers’  Hsemoglobinomcter. 
Thesolntion  is  standardised  to  correspond  with  blood  of  18-5%  oxygen  capacity, 
but  is  liable  to  slow  alteration  on  keeping.  Its  value  in  terms  of  the  sealed 
tube  of  blood  solution  should  therefore  be  occasionally  ascertained  by  deter¬ 
mining  the  hsemoglobin  in  blood  from  the  same  person,  first  by  the  picro- 
carmine  standard  and  afterwards  by  the  sealed  blood  standard.  The  differ¬ 
ence  gives  the  percentage  correction  needed  for  the  picro-carmine  standard. 
The  picro-carmine  standard  should  not  be  exposed  unnecessarily  to  light. 

Sahli’s  Heemometer  and  Dare’s  ITsemoglobinometer  are  also  used. 

The  Dare  Haemoglobinometer  permits  the  colour  of  a  thin  film  of 
undiluted  blood  to  be  compared  with  a  graduated  colour  scale  under  standard 
lighting  conditions,  and  by  means  of  a  scale  the  hsemoglobin  count  can  be 
directly  read,  the  entire  operation  occupying  about  2  minutes. 

Tallquist’s  Haemoglobin  Scale  consists  of  a  scale  of  colours  with  strips 
of  oiotting  paper  to  suck  up  the  blood  for  examination.  .  The  tint  thus  pro¬ 
duced  is  compared  by  direct  light  with  the  scale  which  indicates  10,  20,30,  &c  , 
up  to  100.  This  refers  to  amount  of  hsemoglobin — 100  being  normal. 


Estimation  of  Corpuscles. 


One  cubic  millimetre  coutains  normally  about  5,000,000  to  6,000,000  red 
corpuscles  in  man,  aud  about  4,500,000  ia  woman.  The  average  number  of 
white  corpuscles  per  cubic  millimeter  is  about  7,000  to  8,000  in  adults,  and 
10.000  in  children. 

The  hemacytometer  chiefly  used  is  the  Thoma-Zeiss  or  Thoma-Hawksley. 

This  consists  of  a  micrometer  slide  divided  into  16  squares,  each  again 
divided  into  16  smaller  squares.  It  has  two  pipettes,  one  for  diluting  the 
blood  1  to  100  for  counting  the  red  corpuscles,  the  other  is  intended  for  estima¬ 
tion  of  the  leucocytes,  and  dilutes  the  blood  10  times.  The  number  of  rea 
corpuscles  seen  in  4,  6,  or  if  greater  accuracy  is  required,  16  (larger;  squares, 
i.e.,  in  64,  96  or  256  smaller  squares,  is  counted. 


Estimation  of  Red  Corpuscles. — -To  ascertain  the  number  in  1  cmm.  of 
blood,  knowing  the  volume  of  the  cube  standing  on  each  small  square  to^be 


U,  iAIJLU  Will  U,  l/ilb  VUllAlllC  Ui  l/IIm  bUUl  atcti>um0  a  r\c\r\ 

cmm.,  multiply  the  total  number  of  red  corpuscles  counted  by  4,000  times 

.  ...  r  ,  *T  ,  .  .  .  .  IK.  _ J  *  7.  n  Ann  on  sit-  hit  t  h /?  MllVllhpr  n  f 


io Go  cmm.,  muuvpiy  me  iviau  wwmuei  uj  ™  - - , 

the  number  of  t  imes  of  dilution  of  the  blood  and.  divide  the  result  by  the  number  of 
small  squares  in  which  red  corpuscles  have  been  counted.  It  is  always  desirable 
to  have  an  assistant  to  note  the  numbers  observed,  and  to  count  the  cor¬ 
puscles  touching  and  overlapping  the  two  adjacent  boundary  lines  on  the  lext 
upper  corners  of  the  squares,  but  those  on  or  overlapping  the  other  two  sides 

arc  excluded  to  compensate.  .  ... 

The  normal  dilution  is  1  to  200  ;  in  poiyemia  1  to  400 ;  and  in  excursive 
anaemia  1  to  .100  may  be  used.  5  or  6  corpuscles  per  square  are  a  convenient 

number  for  counting.  ,  . ,,  .  ,, 

The  Thoma-Zeiss  cell  is  A  mm.  deep  and  each  side  of  a  small  square  is 
do  mm.,  hence  the  above  figure  ^oo  cmm.  as  the  volume  of  a  small  pd'!‘ r 
The  Burker  Iiawksley  Counting  Chamber  consists  of  2  cells, 'A 
permits  of  2  counts  being  taken  at  once,  and  any  errors  from  atmosphere 
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pressure  are  obviated  by  a  portion  of  the  cell  platform  projecting  beyond  the 
edge  of  the  cover  glass. — A.  Cecil  Alport,  L.  ii./22,756. 

Gowers’  Haemacytometer  Solution  is  also  used  for  diluting.  Sodium 
Sulphate  104  grains,  Acetic  Acid  1  drachm,  Distilled  Water  4  ounces.  Filter. 

Hayem's  Solution  Is  also  employed.  Sodium  Chloride  2,  Sodium  Sul¬ 
phate  5,  Mer  curio  Perchloride  0-5,  Water  200. 

Toison’s  Solution  is  also  employe  d.  It  stains  the  leucocytes,  see  below. 

Wright’s  Dilating  Fluid  for  counting  red  corpuscles.  Sodium  Chloride  1  , 
Mercuric  Chloride  0-2,  Distilled  Water  to  100. 

Ediagton’s  Haemacytometer  Solution.— Sodium  Citrate  (neutral- 
7-5  6m.  Formalin  (40%  Commercial),  2-0  Cc.  Dahlia  (Methyl  Violet),  0-03  6m. 
Chloroform  5  drops,  Distilled  Water  250  Cc.  Mix  the  stain  with  the  water, 
then  add  the  Sodium  Citrate  and  the  Formalin.  Has  the  advantage  that  in 
less  than  1  minute,  all  the  corpuscles  are  deposited  on  the  slide  and  in  focus. 
The  refractive  index  of  the  corpuscles  is  well  maintained. 

The  ‘Color  index’  is  the  index  of  corpuscular  richness.  It  is  obtained 
by  dividing  the  percentage  of  Hemoglobin  by  the  percentage  of  Red  Corpuscles 
With  the  normal  of  Red  Corpuscles  as  5,000,000  and  the  Haemoglobin  at  100 
the  index  is  jgg  =»  1.  In  a  case  of  Red  Corpuscles  4,000,000  (■•=*  80%  of 
normal)  andHaemoglobin  40%,  the  index  would  be  fg  =  0-5.  Consult  Emery’s 
work  for  importance  of  this  index  in  differentiating  chlorosis,  pernicious 
ansemla  and  in  other  types  of  anaemia. 

Estimation  of  Loucooytos  may  be  conducted  in  a  similar  manner, 
by  the  Thoma-Zeiss  instrument,  but  in  this  case  it  is  desirable  to  stain 
them  before  counting  by  using  Gowers’  diluting  fluid,  with  an  appreciable 
addition  of  Lo  filer's  Methylene  Blue,  or  by  Toison’s  Solution  (Dissolve 
Methyl  Violet  5  B.  0-025  6m.  in  a  mixture  of  Glycerin  30  Cc.  and  Water 
80  Cc.  Dissolve  separately  Sodium  Sulphate  8  6m.  with  Sodium  Chloride 
1  Gm.  in  Water  80  Cc.  Mix  and  filter).  Leucocytes  stained  violet,  red 
corpuscles  greenish.  For  accuracy  count  as  many  squares  as  possible. 

A  further  formula  for  the  staining  fluid  is  Formalin  1-5,  Sodium  Chloride 
0-5,  Sodium  Sulphate  2-5  Methyl  Violet  0-01,  Water  100. 

Another  method  is  to  use  an  aqueous  \%  acetic  acid  solution  as  diluent,  in 
this  the  red  corpuscles  become  invisible  while  the  leucocytes  remain  visible 
(Thoma-Zeiss). 

In  LEUCOOYTOSIS  the  number  of  white  corpuscles  may  be  increased  from 
the' normal  7,000  or  8,000  up  to  12,000,  or  even  to  as  many  as  1,000,000  per 
cubic  mm. 

Leucocytes  in  Normal  Blood. 

(Regular  Nuclei),  (1),  Lymphocytes,  small  \25%  (L  ) 

,,  ,,  large  J  0 

(In  childhood  more  numerous, — up  to  60%.). 

(2) .  Hyaline  (large  Mononuclear  Ceils)  1  to  2%  (H.) 

(3) .  Transitional  Cells  1  to  2%  (T.). 

(Irregular  Nuclei)  (4).  Polymorphonuclear  neutrophiles  70  to  80%  (P.). 

(In  childhood  only  30  to  40%). 

(5) .  Oxyphiie  cells  (Eosinophile  Leucocytes)  3  to  5%  (E). 

(6) .  Basophile  Cells  (Mast  Cells)  0-5%  (B.). 

(Often  not  found  in  persons  in  robust  health.) 

The  cells  comprised  in  Nos.  1  to  3  are  sometimes  called  the  non-granulsr 
whilst  those  in  4  to  6  are  called  the  granular  leucocytes,  i.e.,  they  contain 
granules  in  their  protoplasm.  The  initial  letters  are  commonly  used  for  count¬ 
ing  purposes. 

Strong’s  Method.  The  stain  is  composed  of  Methyl  Violet  0-012  Gin., 
Sodium  Chloride  0-75  Gm.,  Formalin  Solution  1-5  Cc.  Distilled  Water 
100-0  Cc. 

A  method  of  blood-counting  producing  permanent  preparations  which 
may  be  used  subsequently.  Eliminates  ruled  counting  chamber  and  error 
due  to  variations*  in  the  depths  of  the  cells. 

Leucocytes,  a  Simple  Method  of  Counting.  To  stain,  a  3%  sodium 
chloride  solution  deeply  coloured  with  Gentian  Violet  is  sufficient.  It,  is  simpler 
to  count  whole  microscopic  fields  of  known  area  rather  than  squares .  Employ¬ 
ing  the  1  in  20  pipette,  count  whole  microscopic  field,  not  the  squares,  move 
the  draw-tube  of  microscope  into  such  position  that  7\  squares  in  diameter 
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(Thoma-Zeiss  scale)  are  in  view.  The  cubic  contents  of  this  *  THn  Cram 
Make  a  mark  on  the  draw-tube— to  be  used  for  all  occasions.  Count  twenty 
ae'.ds  with  above  dilution,  and  add  two  cyphers  to  the  number  go  obtained. 

A  further  simple  method  of  counting. 

Draw  up  measured  quantity  of  blood  witn  capillary  tube  and  pipette,  and  in 
the  same  manner  ten  times  as  much  water,  mix  on  watch  glass.  Drops  (all 
the  same  size  of  the  mixture  are  arranged  on  a  slide  (s.o.)  in  line.  Dry  slowly 
in  the  sun  or  before  a  Are,  then  gently  agitate  in  a  dish  of  water  until  all  pig¬ 
ment  is  washed  off.  Examined  under  the  microscope  each  spot  will  be  seeu 
to  consist  of  a  faint  amount  of  debris  with  dark  conspicuous  leucocytes  They 
may  he  stained  with  Methylene  Blue  if  preferred.  Count  the  cells  in  several 
fields,  using  £  in.  objective,  a  stiff  paper  obturator  (pierced  with  ranks  of  20 
or  more  holes  made  by  a  large  needle — each,  on  an  average  with  normal  biood, 
to  show  2  or  3  leucocytes  per  hole)  is  fitted  in  the  eyepiece.  If  10  films  be 
searched  thus,  a  good  average  will  be  obtained  Two  to  four  fields,  each  from 
a  different  film,  is  sufficient  to  count  as  a  rule.  The  average  number  per  field 
for  normal  persons  is  noted — i.e. ,  8,000  per  cmrn.  A  simple  comparison 
indicates  degree  of  leucocytosis. 

Total  and  Differential  Leucocyte  Count  conducted  simultaneously. 

Diluent  esvwloy&tJ  is  a  mixture  of  Wright’s  Modification  of 
Leishman’s  Stain  4,  Acetone  3,  Methyl  Alcohol  1,  Water  12.  This  is  used 
freshly  made  up  and  filtered  in  any  dilution  from  1  in  200  to  1  in  10.  The 
white  cells  stain  as  in  a  film,  whilst  the  red  are  colourless.  A  dilution  1  in  100 
gives  about  80  cells  on  the  large  square  of  a  Thoma-Zappert  Slide  which  is 
enough  for  the  total  count,  whilst  300  elsewhere  can  be  found  for  the  differen¬ 
tial.  In  marked  leucopenia,  a  1  in  10  dilution  gives  as  many  cells  as  required 
in  a  few  minutes.  In  many  cases  a  glance  gives  the  result,  e.g.,  a  marked 
eosinophiiia,  oi  excess  of  lymphocytes,  large  mononuclears  or  polymorphic  cells. 
The  stain  is  mixed  with  the  blood  in  a  small  tube,  e.g.  a  Haldane  Hsemo- 
globinometer  tube  cut  down  to  the  120  mark.  With  this,  24  divisions  of  water 
and  the  re3t  in  proportion  are  sufficient  for  a  1  in  100  pipette  if  it  can  reach 
to  the  bottom. — L.  i./i2,20. 

Note. — All  tinting  solutions  should  be  freshly  prepared. 

The  method  was  found  unsatisfactory  in  hot  weather.  The  _  following 
was  preferable. — make  a  $•  saturated  solution  of  Wright’s  Stain  in  Methyl 
Alcohol  by  adding  5  Cc.  of  Methyl  Alcohol  to  10  Cc.  of  Saturated  Solution. 
Add  1  part  of  this  to  3  of  Saline,  0T%  strength.  Stains  well  without  pre¬ 
cipitating  on  the  3lide. — L.  ii./i2,1179. 

Cases  illustrating  the  value  of  an  examination  of  the  blood— by  blood 
counts,  estimation  of  hemoglobin  and  Serum  Tests. — E.H'.Shaw,  L.ii./i2,286. 

Value  of  blood  examinations  in  diagnosis — tables  showing  blood  changes 
in  various  diseases. — S.  Wyard,  Clin.  Ji.  April  25/23,195. 


Volume  of  Blood.— Method  of  estimating.  The  principle  employed  was 
to  inject  into  the  blood  stream  a  known  amount  of  haemoglobin,  and  then 
determine  degree  of  resulting  hasmoglobinacmia. — B.M.J.  i./og,1357. 

In  pernicious  ANiEMiA  the  red  corpuscles,  instead  of  5,000,000  or  more  per 
cmm.  are  only  2,000,000  or  even  as  low  as  1,000,000.  Haemoglobin  is  also 
reduced,  but  not  to  an  equal  extent. 

Haemolytic  Action  of  Urine  in  cases  of  pernicious  anaemia.  Incubation 
at  37°  C.  of  the  blood  emulsion  with  the  specimen  of  the  urine  effects  lakmg, 
but  this  does  not  occur  with  the  urine  in  health.  It  also  occurs  m  other 
disturbances  of  metabolism,  ana  13  not  diagnostic  or  prognostic  of  pernicious 
ansemia.  Sodium  Bicarbonate  influences  the  reaction  in  intro  and  possioly 
when  given  to  patients  per  os. — C.  S.  Mackie,  B.M.J.  ii./i5m96. 


Arneth  Index.— The  number  of  lobes  of  the  nuclei  in  neutrophile  leucocytes 
although  constant  in  health  is  altered  in  infectious  diseases.^  (Arnec..  l  cut. 
Med.  Woch.  1904,  i.  54),  divided  neutrophile  leucocytes  into  five  classes 
according  to  the  number  of  nuclei  contained,  and  further  divided  these  - 
classes  into  three,  four  or  more  subclasses  dependent  on  the  shape  or  the 
nuclei.  Class  I.  and  II.  are  the  most  important— those  comprising  one  or 
two  sub-divisions  of  the  nucleus.  The  Index  is  the  sum  of  thraetwofound 
in  counting  100  such  cells.  There  is  a  well  marked  increase  of  Classes  I.  and 
II.  in  infectious  diseases  which  he  called  a  shift  to  the  left.  In  pmme >  a  y 
tuberculosis  (1)  the  shift  to  the  left  is  in  proportion  to  the  extent  of  the  disease, 
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(S'*  as  the  patient  improves  the  index  moves  more  to  the  normal;  (3)  unless 
the  index  is  normal  no  case  can  be  regarded  as  really  cured.  Experimental 
work  in  part  confirmation.  Bibliography. — H.  A.  Treadgold,  L.  i./2o,699,920. 

A  count  with  more  than  40  in  I.  and  II.  is  abnormal.- — W.  E.  Cooke,  L. 
ii./28,l040. 

Blood  Staining. 

To  make  films,  prick  patient’s  finger,  press,  let  first  drop  of  blood 
fall  away,  place  the  next  drop  (small)  on  the  centre  of  a  really  clean 
g  in.  square  cover  slip.  Superpose  another  and  pull  olf  so  that  the 
film  is  thin  and  even — not  ‘  ridges  ’  and  ‘  valleys  ’  and  dry  in  the  air. 
No  fixing  is  necessary,  the  Methyl  Alcohol  in  the  stain  (Leishman, 
etc.)  does  this. 

Jenner’s  Stain  is  used.  It  may  be  prepared  by  mixing  freshly 
100  Cc.  0‘5%  Solution  of  Medicinal  Methylene  Blue  in  Absolute 
Methylic  Alcohol  with  125  Cc.  of  a  05  Solution  of  Eosin  (water  soluble 
yellow  shade).  Filter.  A  similar  stain  is  produced  by  dissolving 
Eosin-Blue  in  Methyl  Alcohol. — cf.  Leishman’s  Stain. 

Method  of  use. — Add  \  volume  of  Distilled  Water  to  the  Stain 
when  on  the  film  ( e.g .  1  drop  to  5  drops),  and  rock  gently.  Stain  for 
five  minutes,  then  wash  in  distilled  water  until  pink  tint  replaces 
greenish  colour.  Remove  excess  of  water  by  filter  paper  and  dry 
in  the  air  without  heating. 

Should  be  kept  in  stoppered  bottles  well  closed,  and  is  best  recently  pre¬ 
pared.  The  Methylene  Blue  and  Eosin  are  said  to  combine,  forming  a- 
chemical  compound.  In  staining  it  is  important  to  cover  with  a  watch  glass 
to  prevent  evaporation  of  the  Methyl  Alcohol. 

Jenner’s  Stain  is,  we  found,  improved  by  using  Polychrome  Methy¬ 
lene  Blue  in  place  of  ordinary  Methylene  Blue.  The  ‘  polychroma- 
tising  ’  we  effected  by  adding  finely  powdered  crystalline  Sodium 
Carbonate  to  the  Methylene  Blue  Solution  in  the  proportion  of  1  Gm. 
of  Sodium  Carbonate  to  each  2  Gm.  of  Methylene  Blue.  This  gave  a 
stain  in  which  blue  elements  overstained  by  using  Jenner’s  directions,, 
but  by  using  Wright’s  method  (covering  film  with  a  few  drops  of  the 
Stain,  allowing  to  stand  10  seconds,  and  diluting  with  two  volumes  of 
water)  the  resulting  film  was  good. 

We  also  found  that  the  proportion  of  the  Eosin  Solution  may  be 
increased,  e.g.,  Eosin  Solution  2  and  ( Polychrome )  Methylene  Blue 
Solution  1,  gave  good  result. 

Romano  vvsky’s  Stain,  Leishman’s  Modification. — There  are 
various  modes  of  making  and  supplying  this  stain.  The  following  as  suggested 
by  Leishman  gives  the  best  results  (the  fixing  and  staining  is  done  in  one  process 
so  that  fixing  by  heat  is  unnecessary) : — 

This  i*  a  solution  in  pure  Methyl  Alcohol  of  an  Eosin-Met.hylene-Blue-pre- 
cipitation-compound,  0- 15  grammes  of  the  compound  being  dissolved  in  100  Cc, 
of  Methyl  Alcohol.  The  solution  thus  formed  is  a  clear  dark  blue  liquid 
showing  a  green  iridescence  by  reflected  light.  The  Stain  is  used  by  preparing 
films  of  blood  in  the  usual  way  on  clean  cover  glasses,  and  allowing  to  dry  in 
the  air.  The  films  should  be  as  thin  as  possible.  Three  or  four  drops  of  the 
Stain  are  dropped  on  to  the  film  and  the  cover  glass  is  rotated,  no  attempt 
being  made  to  check  evaporation  as  in  the  case  of  Jenner’s  Stain.  After  about 
half  a  minute  six  or  eight  drops  of  water  are  added,  and  allowed  to  mix  by 
rotating  with  the  Stain,  and  staining  is  allowed  to  proceed  for  five  minutes, 
in  certain  cases  ten  minutes  may  be  necessary.  The  film  is  now  washed  with 
distilled  water,  and  a  few  drops  of  the  water  are  allowed  to  remain  on  it  for 
one  minute.  It  is  finally  dried  without  heating  and  examined  with  an  oil 
immersion  lens. 
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(Note,  the  strength  of  the  Stain  may  in  some  cases  have  to  be  increased 

somewhat,  the  volume  of  water  added  in  staining  mav  require  modifying _ 

e.y.f  to  the  same  volume  as  that  of  the  stain  or  less.) 


Note.— Leishman  in  his  original  paper  (B.M.-T,  ii./oi,757)  directs  Methylene 
Blue  to  Eosin*  in  proportion  10  to  1  to  make  the  nreci rotation  compound. 
Reckoning  water-soluble  Eosin  as  of  formula  C20H6OsBr4Nas.=  691-706  or 
with  6HaO  about  800,  it  may  be  pointed  out  that  tnis  does  not  appear 
to  nave  any  reiaoiousnip  with  Methylene  Blue  which  has  composition 
Uv2H#N3S(CHj)4C1  approx. 

1.  Mol.  Eosin  of  above  formula  should  be  equivalent  2  Mols.  Methylene 
Blue= 2  x  320=  640.  In  some  experiments  which  we  conducted  using  ordinary 

2  Mol.  Wts.  \ 

Commercial  Methylene  Blue  cryst.  6’  4  Gm.(  = - /  and  Eosin  (water 

1  Mol.  Wt.  100 

soluble,  yellow  shade)  8-0  Gm.  (= - )  in  1%  solutions  each:  mixing 

100 

1  Mol.  Wt. 

as  directed,  adding  2*8  Gm.  (= - - — )  of  Sodium  Carbonate  cryst.  and 

100 

boiling  half  an  hour,  collecting  the  precipitate  and  washing  until  runnings 
were  of  pale  blue  color,  we  obtained  a  better  yield  than  by  Leishman’s  Method. 
The  precipitate,  as  above  dissolved  in  the  requisite  proportion  (0*15%)  in 
Methyl ic  Alcohol  stained  blood  films  satisfactorily.  But  even  on  these 
lines  no  chemical  formula  can  be  devised  to  show  the  reaction.  The  Stain 
appears  to  be  based  rather  on  experimental  finding. 

The  following  results  are  obtained : — 

Red  BLood  Corpuscles  are  stained  pink. 

Polymorphonuclear  Leucoytes  red.  Nuclear  network  blue.  Extra 
nuclear  protoplasm  colourless.  Fine  eosinophile  granules  red. 

Mononuclears  or  Hyaline  or  Large  Lymphocytes. — Nuclei  pale  blue. 
Extra-nuclear  protoplasm  blue,  occasionally  showing  red  granules. 
Transitional. — As  with  large  mononuclears,  except  nucleus  is  reniform. 
Small  Lymphocytes  as  mononuclears,  except  nuclei  deeper  stained. 
Coarsely  Granular  Eosinophiles. — Nucleus  blue  but  not  so  deep. 
Granules  pink. 

Basophiles. — Granules  deep-stained  purple  black.  Nucleus  red  but 
usually  somewhat  masked  by  granules  over-laying  it. 

Nucleated  Red  Cells. — Nucleus  almost  black  with  sharp  outline.  Extra- 
nuclear  portion  grey. 

Myelocytes  stain  pale  red  nuclei  pale  blue. 

Blood  Plates  deep  red  with  spiky  margins,  often  with  pale  blue  peripheral 


Vide 


zone. 

Bacilli  and  Micrococci  blue. 

Malarial  Parasites. — Body  stains  blue  and  its  chromatin  deep  red. 
also  Malarial  Parasites,  this  Yol.  ,,  _  .  .  , 

A  small  proportion  of  Glycerin,  it  is  stated,  intensifies  the  Leishman  and 

allied  stains  and  shortens  exposure. 

Leishman’s  Stain  (Wright’s  Modification).— Add  Methylene  Blue 
1  Gm.  to  100  Cc.  of  0’5%  Sodium  Bicarbonate  Solution.  Sterilise  in  a  flask  m  a 
steam  steriliser  for  one  hour.  Place  in  a  large  dish  and  add  w.nle  sterilising. 


*Eosins  and  Erythrosins.  ^  ..  .  ,  .  Kl>rtTV,_ 

The  name  Eosin  is  used  for  the  Sodium  or  Potassium  salt  of  tetra-bro 
fluorescein,  while  the  Alkali  salt  of  dibrom-fluprescein  is  Eos*n'°^a^®*  hnl 
Eosin  may  be  made  from  Fluorescein  by  brominatmg  in  Pre^11  ® 
or  water,  in  the  former  care  with  a  little  oxidising  agent  added.  , 

Erythrosins  are  the  corresponding  Iodine  compounds.  1 
body  is  known  as  Erythrosin  *  G  ’  or  Pyrosin  the  .tri-iodo  as  Mihrosm 
‘  A  '  and  the  tetra-iodo  as  Erythrosin  B,  Todo-eosm  or  Tefcra-iodo  eosm. 
The  latter  two  names  are  incorrect,  rosins  being  Bromme  denv;  ;  a 
stated.  Commercial  samples  (German)  may  contain  Sodium  Sulphate.  oodiun 
Chloride  and  other  halides.— T.  T.  Cocking  and  co-workers,  HP  Com  ^ 
Erythrosin,  0-2%  solution  injected  has  been  used  in  conjunction 
the  Finsfin  lamp. 
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1  in  1,000  Eosin  Solution  (yellowish,  soluble  in  water)  until  the  mixture 
cnanges  to  purple  and  shows  yellowish  scum  on  the  surface.  About  500  Cc. 
of  the  Eosin  Solution  will  be  required.  Collect  precipitate  formed,  and  dry 
in  an  incubator  without  washing.  When  thoroughly  dry  dissolve  0‘  3  Gm.  of  the 
powder  in  100  Cc.  pure  Methylic  Alcohol.  Filter  this  saturated  solution  and 
add  to  the  filtrate  further  25%  of  Methyl  Alcohol,  i.e.,  to  80  Cc.  add  20  Cc.  It 
Is  now  ready  for  use. 

Method  of  use. — Pour  stain  on  to  film  and  stain  one  minute.  Add  water 
drop  by  drop  until  greenish  scum  forms  on  surface  (for  l  inch  cover  glass  0  to  8 
drops  required),  stain  wdth  this  further  two  minutes,  wash  in  distilled  water 
and  soak  in  same  2  minutes  or  more,  until  the  thinner  parts  of  film  appear 
yellowish  pink,  dry  wdth  filter  paper  (no  heat)  and  mount  in  Xylol  Balsam 

X orma!  Erythrocytes  appear  yellow  or  pink.  In  cells  deficient  in  hsemoglobin 
the  colour  is  from  a  pale  pink  with  large  central  clear  space  to  dirty  yellow. 
Polychromatophllic  cells  bluish.  Granular  degeneration  or  basophilic  degener¬ 
ation  shows  well  as  small  bluish  dots  in  a  pink  cytoplasm.  Normo-blasts 
have  a  pink  cytoplasm  and  blue  nucleus  (in  some  the  cytoplasm  is  yellowish, 
purplish,  or  bluish).  Megaloblasts  show  blue  nucleus  and  yellowish  or  bluish 
cytoplasm. 

The  various  solutions  of  Eosinote  of  Blue  lose  their  differential  staining  power 
particularly  with  regard  to  the  grannies,  after  keeping  a  few  weeks  (especially 
in  hot  weather).  Jenner’s  and  Leisbman’s  Stains  may  be  “  reactivated.” 
by  adding  a  very  small  quantity  of  the  original  powder. 

jfcEndolytic  Tubes  of  Leishman’s  Stain,  Methylene  Blue  and  Carbol- 
Fuchsin  are  prepared  and  are  convenient  as  they  keep  indefinitely. — 
J.  C.  Matthews,  L.  ii./22,260. 

Wingrave’s  Blood  Stain. 

Two  stock  solutions  are  used : — 

I.  Methylene  Blue  saturated  solution  in  90%  (Rectified)  Alcohol 

II.  Eosin  (Water  Soluble)  saturated  aqueous  solution. 

Directions. — Well  mix  4  Ce.  (about  60  drops)  of  No.  I.  with  1  drop  of  No.  II. 
Flood  the  film  in  a  Petri  dish  for  three  minutes,  then  add  2  or  3  drops  of 
Distilled  Water  and  stain  for  3  to  5  minutes,  oscillating  constantly,  wash  well 
in  Distilled  Water,  then  dip  into  a  developer  composed  of  tap  water  100  Cc., 
Glacial  Acetic  Acid  2  drops,  several  times  quickly  and  dry  with  best  filter 
paper.  Mop  off  excess  and  examine  direct.  Should  Eosin  be  in  excess  nuclei 
will  be  pale,  therefore  add  more  blue.  Filtering  is  not  necessary. 

May  Griinwald ’s  Stain  is  a  Methylene  Blue — Eosin  Mixture  similar  to 
Jenner's  Stain,  which  was  used  for  typhoid  diagnosis. 

Blood  films  well  stained  by  May  Griinwald’s  Stain  in  conjunction  with 
Giemsa’s  stain.  Brings  out  the  azure  granules  excellently.  Pour  on  the  May 
Griinwald  Stain  and  allow  to  act  3  minutes  then  add  equal  quantity  of  water 
and  stain  1  minute.  Pour  off  stain  and  without  washing  add  Giemsa’s  stain 
diluted  to  about  15  drops  in  10  Cc.  of  water.  Stain  15  minutes  and  dry. — 
H.  M.  Cade,  B.M.J.  i./22,939. 

A  stain  comparable  with  the  Romanowsky  stains  and  of  remarkable  in¬ 
tensity,  it  is  stated,  may  be  made  as  follows:  Medicinal  Methylene  Blue  1-00 
Gm.  and  Eosin  0-40  Gm.  are  dissolved  in  a  flask  in  Methyl  Alcohol  40  Cc. 
Absolute  Alcohol  80  Cc.  is  added,  then  Glycerin  30  Cc.,  drop  by  drop,  and  then 
Ammoniacal  Silver  Nitrate  solution,  3  Cc.  Boil  the  mixture  3  or  4  minutes 
in  water  bath  and  shake  well.  Filter  when  cool.  Place  15  drops  on  the  un¬ 
fixed  film,  prevent  evaporation,  and  leave  for  1  or  2  minutes  to  fix.  Add  15 
Cc.  distilled  water  to  the  dish  containing  the  slide,  mix  and  stain  for  5,  10 
or  15  minutes.  Wash. — Motais,  T.D.B.,  Vol.  17,  1921,109. 

Gauducbeau’s  Stain  v.  chapter  on  Malaria. 

Knyvett  Gordon’s  Stain. 

The  following  simple  stain  gives  results  indistinguishable  from  the  panoptic 
method,  i.e.,  Jenner’s  followed  by  Giemsa’s  stain,  which  is  essential  in  the 
diagnosis  of  pernicious  ansemia :  Eosin-methylene  Blue  0-02  Gm.,  Eosin- 
methylene  Violet  0-02  Gm.,  Methyl  Alcohol  25  Cc.  Stain  for  one  minute, 
then  add  equal  volume  of  Distilled  Water,  leaving  diluted  stain  for  3  minutes. 
Follow  with  water  for  2  minutes,  dry,  and  mount. — A.  Xnyvett  Gordon, 
L.i./25,127. 
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EERLICK-BIONM-E  EIPENHMN  MIXTURE, 


Ehrlich -Biondi  Slain  Syn. 

Ehrlich’s  Triple  Stain 

This  nuclear  stain  is  prepared  by  dissolving  separately  Methyl  Green  1  Gm 
xn  water  200  Cc.,  Acid  Fuchsm  1  Gm.  m  water  80  Oc.,  Orange  G  4  Gro  in  water 
400  Cc.,  and  mixing  afterwards.  The  stain  is  then  ready  for  use  •  it  is  not  to 
be  further  diluted.  Sections  should  be  allowed  to  stain  from  6  to  24  hours 
Dehydration  is  effected  with  Alcohol,  and  the  sections  are  cleared  with  Xylol’ 
and  mounted  in  Xylol  Balsam  Slides  stained  2  to  10  minutes  by  this  process 
show : — 

Erythrocytes,  orange.  Neutrophils  Polymorphonuclear  Granules 
violet. 

Neutrophils  Myelocytes,  violet.  Acidophile  Granules  of  the 
Polymorphonuclear  Cells,  brick  red.  Basophiles,  not  stained  Lym¬ 
phocytes,  Nuclei,  pale  greenish  blue.  Cytoplasm,  faint  pink  or  grey  In 
disease  the  nuclei  of  the  erythroblasts  are  greenish  black.  This  triple  stain 
should  be  distinguished  from — 


Triacid  Stain. 

Orange  G.  saturated  aqueous  solution  12,  Acid  Fuchsin  saturated  aqueous 
solution  8,  Methyl  Green  saturated  aqueous  solution  10,  water  30,  absolute 
Alcohol  18,  Glycerin  5, 

The  former  of  these  two  stains  is  the  more  used.  The  Triacid  Stain  appears 
to  be  more  powerful,  but  is  perhaps  less  delicate. 

Ehrlich’s  Haematoxylim  Solution. 

Dissolve  Haematoxylin  1>5  gm.  in  Alcohol  Absolute  100  Cc.,  and  mix  the 
solution  with  a  100  Cc.  of  saturated  solution  of  Ammonia  Alum  in  water  to 
which  has  been  added  Glacial  Acetic  Acid  5  Cc.  and  Glycerin  100  Cc. 

Grenadier’?  Alum  Carmine.  Carmine  1,  Alum  5,  water  100.  A  small 
amount  of  Phenol  may  be  added  to  preserve.  For  nuclei  and  muscle  staining. 

Grenadier's  Haematoxylin  Solution. 

Dissolve  Ammonia  Alum  45  in  water  430.  Dissolve  separately  Hsema- 
toxylin  2-4  in  Absolute  Alcohol  12.  Mix  and  allow  to  stand  for  14  days  - 
Filter  and  add  Glycerin  66  and  Alcohol  90%  75  Cc. 

Delafield’s  Hsernatoxylin  Solutionis  similar. 

The  presence  of  Methyl  Alcohol  in  addition  to  Ethyl  Alcohol  is  unnecessary 
in  Delafteld’s  Hsernatoxylin  Solution.  A  series  of  sections  (showing  mitosis) 
stained  with  batches  of  the  stain  made  with  (1)  the  usual  mixture  and  (2)  with 
Ethyl  Alcohol,  alone  showed  no  difference  in  depth  of  stain  and  sharpness  of 
definition  in  the  chromosomes. — H.  Garnett,  P.J.  i./i8,l27. 

Borax  Carmine.  This  solution  is  prepared  by  boiling  Alcohol  70%  with 
Carmine  and  Borax  Id  excess,  and  filtering  after  cooling. 

Mayer’s  Stains  :  Carmalum — Carmine  2,  Alum  5,  boil  1  hour  with  water 
100,  filter.  Hsemalum, — Hsematein  [OjbHuO^SQQ-OOO].  1.  dissolved 
in  alcohol  Absolute  50.  Mix  this  solution  writh  one  of  Alum,  50. 
in  water  1,000.  Acid  Haemalum  consists  of  the  above,  with  2%  Acetic 
Add  added  Haematoxylin  or  Kleinenberg’s  Haematoxylin  Solu¬ 
tion.  To  a  saturated  70%  Alcohol  Solution  of  Alum  and  Calcium  Chloride, 
diluted  with  6  times  the  amount  of  Alcohol  of  the  samp  strength,  is  added 
Alcoholic  Solution  of  Hsernatoxylin,  until  the  characteristic  violet  colour  is 
'produced.  Paracarmine. — C&rminic  Acid  1,  Aluminium  Chloride  0-5,  Calcium 
S  Chloride  4  in  Alcohol  70%  100.  Picrocarmine.— Saturated  Picric  Acid  solu¬ 
tion  is  added  to  a  solution  of  Carmine  8  Gm.,  in  100  Cc  of  Ammonia  unto  a 
precipitate  commences  to  form. 

Perenvl’s  Solution  (Hardening  Reagent). — Dissolve  Chromic  acid  0-15 
Gm.  in  Water  30  Cc.  and  add  Alcohol  30  Cc.  and  Nitric  Acid  (10%)  40  Co. 
Employed  for  fixing  plant  and  animal  preparation*. 

A  combined  vital  and  non-vital  method  of  staining  corpuscles.  A.  C 
Alport,  L.  ii./28,170. 


Blood  platelets  in  anaemias  and  acute  diseases.  Romanowskv  Staining 
Methods  best  of  the  methods  used.  Diminution  in  pernicious  anaemia,  lym* 
phatic  leukaemia,  purpura  haemorrhagica ;  increase  in  lymphadenoma  ana 
nyelogenous  leukaemia. — G.  J.  Crawford,  L.  il./ 24,595. 

Blood  plate  counts  in  pulmonary  tuberculosis  (normally  the  average  was 
:ound  to  he  300,000  perc.mm.).  Blood  plates  are  generally  pres  exit  m  exces - 
five  numbers  in  active  pulmonary  tuberculosis;  the  more  serious  tne  cun 
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condition,  the  greater  the  degree  of  thrombocytosis.  The  number  of  red 
corpuscles  is  evidently  of  no  value  in  prognosis. — R.  G.  Bannerman, 
L.  ii./24,593.  Technique  ibid,  1154. 


Action  of  certain  compounds  on  blood  platelets  and  leucocytes, 


when  injected  intravenously  in  rabbits  : 

Blood  Platelets. 
Transient  reduction. 


Calcium  Chloride. 

Sodium  Citrate. 

Physiol.  Salt  Solution. 
Epinephrin. 

Histamine. 

Nicotine. 

Acetylcholin. 

Pilocarpine  (toxic  doses). 
Atropine. 


Not  affected. 
Increased. 

Increased. 

Decreased. 

Increased. 

Not  affected. 

Marked  diminution. 

— Comptes  Rend.,  per 


Leucocytes . 
Increased. 

Considerable  decrease. 
Not  affected. 
Unchanged  or  increased. 


Not  affected. 

Slightly  increased. 
Increased. 

Jl.  A.M.A.  ii. /25,85C. 


Calcium  Salts  in  Blood,  Estimation  of,  v.  pp.  404  and  405. 


Sugar  in  Blood  v.  Glucose ,  this  chapter . 

Blood  Pressure  is  determined  bv  some  form  of  the  Riva  Rocci 
Sphygmomanometer,  e.g.,  that  of  C.  J.  Martin,  or  the  Beaumano- 
meter. 

Directions  are  supplied  with  the  instruments. 

Viscosity  of  the  Blood  is  determined  by  the  aid  of  the  Viscosimeter 
(Du  Pre  Denning  and  Watson) 


Coagulation  Time  of  the  Blood. 

Brodie  Russell  Boggs’ Coagulometer  consists  of  an  air  chamber,  into 
which  a  fine  stream  of  air  can  be  tangentially  directed  on  to  the  edge  of  a 
hanging  drop  of  blood,  very  light  blowing  being  effected  at  30  second  intervals. 
The  period  which  elapses  from  the  exit  of  the  blood  from  the  vessel  until 
coagulation  has  occurred  is  measured  by  the  coa.gulometer  and  the  aid  of  a 
microscope  with  low  power  objective.  Records  between  7  or  8  minutes  are 
stated  to  be  normal. 


For  Sir  A.  E.  Wright’s  and  other  Blood  Coagulation  Tubes  for 
measuring  the  coagulability  of  the  blood  see  Edn.  XVIII,  Vol.  II,  p.  398. 
There  Is  a  lessened  coagulability  in  haemophilia. 


Reaction  of  the  Blood,  Determination  of. 

This  method  depends  on  the  appearance  of  a  precipitate  when  a  definite 
amount  of  Acid  is  added  to  a  definite  amount  of  diluted  blood.  A  series  of 

small  tubes  are  prepared  containing  quantities  of— ^  Sulphuric  Acid  rising  < 
by  0T  Cc.  from  0-0  to  1*2  Cc.,  the  volume  in  each  case  being  made  up  to  2  Cc. 
with  Distilled  Water.  A  drop  (0*02  Cc.)  of  blood  is  then  added  to  each  tube,  , 
the  contents  well  mixed,  and  the  tube  placed  in  a  water-bath  at  45*  for  one 
hour  With  average  human  blood  the  tubes  containing  the  smaller  amounts 
of  Acid  show  a  slight  opalescence,  but  a  coarse,  fiocculent  precipitate  makes  ■, 
its  appearance  when  the  tubes  containing  0*7 — 0-9  Cc.  of  Acid  are  reached. 
The  appearance  of  this  precipitate  is  considered  to  indicate  the  neutralisation 
point.  The  reaction  is  given  equally  well  by  fresh  defibrinated,  oxalated  or 
citrated  blood  and  by  red  corpuscles  washed  many  times  with  salt  solution. 
It  is  not  given  by  citrated  or  oxalated  plasma,  by  serum  or  by  a  solution 
of  fibrin.  It  is  supposed  that  the  precipitate  consists  of  the  nucleo-protein 
of  red  cells. — J.C.S.A.  ii./io,317  ex  Arthur  E.  Boycott  and  R.  A.  Chisholm 
(Bio-Chem.  Jl.,  1910,  5,  23-31.) 

F.  Gowland  Hopkins  deals  with  the  modern  views  on  the  Chemical  Reaction 
of  the  blood  and  changes  which  occur.  - L.  i . / r  4 , 1 5S9 . 

Reactivity  of  the  Blood  in  relation  to  cardiac  breathlessness,  surgical 
shock,  etc.  The  ‘  strip  ’  of  variation  in  acidity  or  alkalinity  of  the  plasma 
of  the  blood  within  which  life  is  possible  is  a  very  narrow  one,  and  it  suffices 
to  render  the  medium  within  which  living  cells  are  situated  acid  or  alkaline 
to  the  feeble  limit  of  one- thousandth,  normal,  or  less,  in  order  to  destroy 
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Ofe.  Blood  plasma  is  capable  of  being  able  to  neutralise  large  amounts  of 
either  acid  or  alkali  without  itself  being  or  becoming  markedly  acid  or  alkaline 
A  consideration  of  the  variations  in  the  property  of  balanced  alkalinity  and 
acidity  (Hydrogen  Ion  Concentration).— Benjamin  Moore,  B.M  J  ii  /18  251 
cf.  Prof.  Bayliss,  ibid.  78. 

Hydrogen-ion  Concentration  of  the  Blood. 

The  reaction  of  the  blood  serum  varies  approximately  between  pH7  and 
pH8,  the  neutral  point,  pM7,  being  reached  only  in  severe  uncompensated 
acidosis  and  a  reaction  of  pH8  being  attained  perhaps  only  after  adminis¬ 
tration  of  alkalis. 

The  symbol  p  in  pH  means  that  power  to  vfhich  10  must  be  raised  to  give  the 
concentration  in  grammes  of  hydrogen-ion  per  litre  of  the  fluid  in  question. 
Since  it  is  always  negative  for  solutions  weaker  than  N/l  acid  the  —  sign  is 
omitted.  By  a  further  convention  H  in  pH  stands  for  the  Hydrogen-ion  and  not 
the  element ,  though  usually  the  ion  is  designated  H*  or  more  simply  HQ. — 
C.  A.  Lovatt  Evans ,  L.  iL/2i,867. 

A  series  of  Standard  Solutions  are  required  of  known  “  pK  ”  to  be  used 
in  conjunction  with  a  delicate  indicator  which  will  show  easily  recognised 
changes  in  colour  due  to  Hydrogen-ion  concentrations  approximating  that 
of  the  solution  tested. 

The  method  has  been  used  by  Henderson  and  by  Walpole  on  the  urine, 
but  in  the  case  of  blood,  coloring  matter  and  proteins  must  be  excluded  by 
dialysing. 

Collodion  Sacs  are  employed.  Blood  dropped  into  these  and  dialysed 
for  five  minutes  is  free  from  interfering  bodies  but  contains  salts  which  are 
responsive  to  Phenolsulphonephthalein — an  indicator  showing  differences 
in  tint  between  pH  6-4  and  8-4. 

The  following  solutions  are  first  prepared  : — 

A.  N/15  Acid  Potassium  Phosphate  (KH2P04)  Solution.  (9-078  Gm. 
per  litre  of  fresh  Distilled  Water). 

B.  N/15  Sodium  Phosphate  Solution  containing  11-876  Gm  per  litre 
of  Na3HP04.2H;0  or  the  equivalent  of  the  salt  with  12H20. 

.Mix  solutions  A.  and  B.  as  follows  : — 


pH 

6*4 

6‘6 

6-8 

7-0 

7-1 

7-2 

7‘3 

7-4 

7’5 

7-6 

7'7 

7*8 

8-0 

8’2 

8-4 

A. 

73-0 

63-0 

51*0 

37-0 

32'0 

27-0 

23-0 

19*0 

15*8 

13-2 

11-0 

8’8 

5-e 

3-2 

2-0 

B. 

27-0 

37-0 

49*0 

63-0 

68-0 

73-0 

77*0 

81*0 

84-2 

86'8 

89-0 

91*2 

94*4 

96-8 

.18*0 

Place  3  Cc.  of  each  of  the  mixed  solutions  in  100  by  10  min.  test-tubes, 
add  5  drops  of  0-01%  Phenolsulphonephthalein  to  each  and  seal  off  the  tops. 
The  series  of  colours  so  prepared  represent  different  concentrations  of  Hydrogen- 
ions  within  limits  likely  to  be  found. 

Collodion  Sacs.  The  collodion  is  directed  to  he  made  by  dissolving 
1  ounce  of  Pyroxylin  in  Ether  250  Cc.  and  Alcohol  250  Cc.  Allow  oo  deposit 
and  use  the  supernatant  solution.  .  ,  .  ,  .  ...  , 

A  good  piece  of  glass  tubing  sealed  off  like  a  test-tube  with  internal  ammeter 
I)  by  120  mra.  is  used  as  a  mould.  Fill  it  with  the  collodion  then  invert  it 
and  pour  out  half  the  contents.  Then  place  it  upright  and  allow  the  collodion 
to  fill  the  lower  half  again.  Invert  a  second  time  and  rotate  on  its  vertical 
axis,  the  collodion  being  drained  off.  This  must  be  done  to  renaer  even. 
Now  clamp  the  tube  inverted  and  allow  to  stand  10  minutes,  then  soak  bociiiy 
in  water  for  5  minutes.  Loosen  the  upper  rim  with  a  knife  and  run  a  iitue 
water  between  the  sac  and  the  tube,  gradually  pull  out  the  sac.  and  pre^exv 
mder  water. 


o  conduct  the  Determination 

The  assay  must  be  done  in  a  room  free  from  fumes  of  acid,  or  arnme  . 
Place  1  to  3  Cc.  of  clear  serum  or  of  blood  to  be  tested  in  a  sacwhicn 
een  washed  inside  and  out  with  0-8%  Sodium  Chloride  solution  t , 
aving  been  previously  tested  for  leaks  by  filling^  it  with  tne  ^alt  o  . 

Lower  the  sac  into  a  test-tube  100  by  10  mm.  inside  diameter  ennt .  8 

C  c.  of  the  salt  solution  until  the  fluid  outside  is  as  high  as  .  n  th„ 
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Dialyse  for  5  to  10  minutes;  Remove  the  sac  and  add  5  drops  of  the  indi¬ 
cator,  mixing  thoroughly  with  the  dialysate  and  compare  colour  with  the 
set  of  standards  against  a  white  background. 

The  limits  of  error  are  very  slight.  The  same  results  are  obtained  with 
1  Cc.  or  3  Cc.  of  blood,  and  it  is  immaterial  whether  there  is  1  or  3  Cc.  of  salt 
solution.  A  mild  case  of  acidosis  gave  an  average  of  7-55  on  repeated 
examination  using  serum,  and  the  oxalated  -whole  blood  from  the  same  case 
gave  an  average  of  7-25. 

An  account  of  the  reaction  and  “  buffers  ”  of  the  blood. — A.  T.  Hill, 
B.M.J.,  i./22,340. 

The  Acid- Base  equilibrium  of><  Body-fluids.  A  revised  nomenclature.  The 
Haemoglobin  Committee  of  the  Medical  Research  Council  have  issued  a  stand¬ 
ardised  nomenclature  based  on  Hydrogen-Ion  concentration — L.  i. /23,61s. 

H-ion  concentration  higher  inside  than  outside  the  red  blood  corpuscle 
Carbon  Dioxide  is  not  carried  in  the  blood  as  a  substance  adsorbed  to  the 
haemoglobin,  but  as  apart  of  a  physico-chemical  system  involving  the  Sodium 
Bicarbonate  present. — Med.  Res.  Counc.,  P.J.  L/25,78. 

Human  tissue  alkalinity.  Experimental  and  therapeutic  alterations  of. 
achieved  by  altering  the  ration  of  Carbonic  Acid  and  Bicarbonate,  either  by 
modifying  the  C02  content, as  in  the  case  of  overbreathing  and  direct  inhala¬ 
tion,  or  by  altering  the  Bicarbonate  concentration  by  the  ingestion  of  large 
doses  of  Sodium  Bicarbonate,  Sodium  Acetate,  Ammonium  Chloride  or  Calcium 
Chloride. — J.  B.  S.  Haldane,  L.  i./24,537. 

A  theory  of  oedema,  on  the  grounds  of  increased  acidity  of  the  blood,  has 
been  put  forward  by  Martin  Fischer,  but  changes  in  H  ion  concentration  pro¬ 
duce  not  more  than  minute  swellings,  and  other  grounds  suggest  that  oedema 
is  really  a  phenomenon  of  osmosis. — Bayliss. 

Application  of  Hydrogeu-ion  concentration  in  Biochemical  problems. 
Important  to  take  into  account  for  growth  of  organisms,  e.g.  B.  Coli,  Yeasts, 
B.  Subtilis,  etc. — F.  W.  Gamble  and  JST.  Evera,  P.J.  i./22,175  ;  L.  i./22,1076. 

For  further  data  3ee  Gradwohl  and  Blaivas’  “  Blood  and  Urine  Chemistry,” 
1920  (Kimpton);  see  also  the  original  communications  of  Marriott,  Levy 
and  Rowntree,  Arch.  Int.  Med.  1915,  Vol.  XVI.,  p.  389,  and  1916,  Vol.  XVII., 
pp.  840 — 851.  Prof.  Haldane  provides  numerous  references  to  the  subject. — 
B.M.J.,  li/19,295 

Theoretical  Notes  on  the  Subject. 

For  a  general  consideration  of  methods  of  determining  the  Hydrogen  Ion  con¬ 
centration  of  Solutions,  see  Chapter  on  Indicators. 

H  emochromatosis.  An  accumulation  of  free  iron-containing  pigment  in 
the  skin  associated  with  interstitial  fibrosis  of  liver  and  pancreas.  In  a  certain 
number  of  cases  glycosuria  develops.  The  skin  in  exposed  parts  of  the  body 
shows  brownish  pigmentation.  Liver  more  or  less  cirrhotic.  Ascites  may  be 
present  if  cirrhosis  is  advanced. — J.  S.  Dunn,  B.M.J.  ii./a i,783. 

Saturated  solution  of  Potassium  Fluoride,  in  proportion  of  one  drop  to  5 
Cc.  fresh  blood,  prevents  clotting  and  glycolytic  action  for  at  least  a  week. — 
B.M.J. E.  i./24,4Q. 

Calcium  anil  other  Inorganic  Elements  in  Blood,  Urine,  esc. 

Estimation  of  Calcium  in  Blood. 

2  Cc.  Ammonium  Oxalate  Solution  (3-5%)  are  measured  into  a  centrifuge 
tube,  having  a  steep  conical  end,  1  Cc.  serum  is  added  and  the  contents  stirred 
vigorously.  Allow  the  tube  to  stand  2  to  3  hours  and  then  centrifuge  at  3,000 
revs,  per  minute  for  10  minutes.  Pour  off  supernatant  fluid  and  drain  tube 
over  filter  paper.  Add  a  further  2  Cc.  Ammonium  Oxalate  solution  and 
centrifuge  again  :  remove  Oxalate  and  centrifuge  with  a  fresh  2  Cc.  as  before. 
Convert  the  precipitated  Calcium  Oxalate  into  Carbonate  by  passing  through 
a  Bunsen  flame  for  one  minute,  any  Ammonium  Oxalate  left  being  converted 
into  Ammonium  Carbonate  and  volatilised.  After  cooling,  1  Cc.  of  N/100 
Phosphoric  Acid  is  added  and  when  solution  is  complete  one  drop  (0-016 
Oc.)of  0-04%  Bromphenol  Blue  is  added  and  titration  carried  out  with  N/50 
Sodium  Hydroxide,  using  a  microburette  or  micrometer  syringe.  The  end 
point  corresponds  with  a  colour  intermediary  between  pH  4-0  and  4-2,  and 
the  difference  between  the  titration  figure  so  obtained,  and  that  for  the  acid 
alone  gives  the  amount  of  Calcium  in  the  serum  taken. 
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1  C°-  on,ly  °£the  serum  need,  be  taken,  and  results  as  accurate  as  5%  of  the 
correct  value  have  been  obtained  with  0-01  mgr.  of  Calcium  per  Cc  — J  W 
Trevan  and  H  W.  Bainbridge,  Biochem.  Jl.,  *26,20,423-426.  ' 

n.o1  .C?-N^°Ph0SP^riC  n°?d  is  equivalent  to  0-64  mgr.  Calcium  Oxalate  or 
0  _  mgr.  Calcium.  Thus,  0T  mgr.  Calcium,  which  is  a  little  more  than  the 
average  content  per  Cc.  of  serum,  would  combine  with  0-5  Cc.  N/100  Phos¬ 
phoric  Acid.  1 

The  average  serum-calcium  value  in  normal  children  was  found  to  be  10-4 
per  100  Cc.,  and  in  cases  with  inflamed  tonsils  and  adenoids,  but  good 
muscle  tone,  9-8  mgr.  as  average.  The  average  in  cases  with  marked  lack  of 
muscle  tone  was  9-0  (range  6-6  to  10-6).  Inorganic  phosphates  of  the  plasma 
m  all  cases  were  approximately  normal  though  the  Calcium  values  in  the 
group  with  marked  lack  of  muscle  tone  were  more  variable  than  the  normal 
and  groups  with  inflamed  tonsils  and  adenoids  but  good  muscle  tone,  no 
relationship  between  Calcium  level  in  the  blood  and  muscle  hypotonus  was 
established. — L.  Wills,  B.M.J.  i./25,302. 


Cholelithiasis.  The  Calcium  content  is  often  high.  Normal  9  to  10  mgr. 
in  100  Cc.  of  blood.  30  patients  were  found  to  have  over  11  mgr.,  22  had 
normal,  and  3  had  a  content  below  9  mgr.  Hypercalcemia  and  hyperchol¬ 
esterolemia  almost  coincide. — Sir  B.  Moynihan,  L.  ii./26,794. 

A  nephelometric  method  of  estimation  of  Calcium  in  blood  and  urine. — ■ 
per  Pr.,  FeD.  *26,176. 


Blair  Bell’s  Galcimefcer  for  estimating  Lime  Salts  in  the  blood,  urine  and 
other  fluids. 

la  Blood. — The  Calcium  Oxalate  crystals  formed  by  mixing  known 
volumes  with  Oxalic  Acid  are  counted. 


In  Urine. — The  lime  is  thrown  out  by  a  Reagent  consisting  of  a  Saturated 
Solution  of  Oxalic  Acid  in  5%  Solution  of  Acetic  Acid.  The  volume  of  the 
precipitate  is  compared  in  a  specially  graduated  centrifuge  tube  with  that 
produced  with  a  Standard  Solution  of  Calcium  Phosphate  Ca,  (P04)a. 
Details  Edn.  XVIII.,  Vol.  II.,  p.  401. 

Menstruation  is  a  periodic  function  only  in  so  far  as  the  Calcium  metabolism 
is  in  harmony  with  this  periodicity,  and  the  function  is  dependent  on  Calcium 
metabolism  in  all  its  ramifications. — Sir  James  Barr,  B.M.J.  i./o9,517,592 ; 
.i./io,830 ;  i./i2,878. 

_  In  most  cases  of  exophthalmic  goitre  (thyroid  secretion  in  excess)  the  Cal* 
flu m  index  was  low.hence  administration  of  Calcium  salts  may  be  advantageous. 

Determination  by  means  of  Ammonium  Oxalate. — Y.B.P.,  1922,34. 


Potassium  Content  of  the  Blood. 


Normal  human  serum  contains  somewhat  less  than  20  mgr.  Potassium  per 
LOO  Cc.,  while  whole  blood  contains  about  8  to  10  times  that  amount. — Myers 
and  Short,  Y.B.P.,  1922,36. 

It  was  suggested  that  the  Potassium  content  of  the  red  corpuscles  op 
ianoerous  patients  (and  of  tumours)  is  higher  than  normal,  but  this  is  now 
doubted.  We  found  as  average  0-163%  in  6  samples  of  entire  blood. 

Method  of  Estimation  is  provided,  18th  Edn.,  Vol.  II.,  p.  402. 

Mean  content  was  20-3  mgr.  per  100  Cc.  An  increase  was  found  at  the 
beginning  of  menstruation. — B.C.A.,  *28,A913. 

The  inorganic  constituents  of  the  blood. — O.  L.  V.  de  Wesselow,  L.  i./24,1099. 


Bound  Phenols  found  in  every  normal  blood  in  concentration  of  about  0-0«> 
igr.  per  100  Cc.  Large  amounts  and  also  free  Phenols  in  pernicious  anaemia, 
nd  a  remarkable  increase  in  the  insufficiency  stage  of  nephritis.  Jl.  A.M.A., 
./25.1681. 

Chemical  tests  of  the  blood — indications  and  interpretations  with  a  collec- 
ion  of  clinical  aphorisms. — R.  ltockwood,  Jl.  A.M.A.  ii./28,lo/. 

A  new  non-protein  substance,  C«HnN20*>  believed  to  be  simple  Pyrimidine 
ucleoside  isolated  from  pig’s  blood  and  is  believed  to  be  present  m  the  blood 
f  other  animals.  Its  presence  probably  accounts  for  the  higher  Uric  .  « 
alues  obtained  by  the  direct  method  of  Benedict  than  by  the  I  olm  ana  Wu 
rocess,  the  precipitation  in  the  latter  case  effecting  a  separation.  Jl.  J0101. 
!hem.,  *25,623,  per  Analyst,  *26,95. 
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Blood  Sugar  Estimation. 

Blood  sugar  can  be  determined  bv  colorimetric  or  titration  methods. 
The  latter  have  the  advantage  of  not  requiring  expensive  apparatus. 

Maclean’s  Method. 

Of  the  blood,  0-2  Cc.  is  mixed  with  23-8  Cc.  of  a  solution  contain¬ 
ing  15%  Sodium  Sulphate  and  0T%  (v/v)  Acetic  Acid.  After  rais¬ 
ing  to  boiling  and  removing  from  a  flame,  1  Cc.  of  Dialysed  Iron 
solution  is  added,  and,  when  cooled,  the  mixture  is  filtered  through  a 
Whatman  paper,  20  Cc.  of  the  filtrate  being  transferred  to  a  100  Cc. 
conical  flask.  Two  Cc.  of  Standard  Copper  Solution  (see  below)  are 
added  and  the  mixture  boiled  for  6  minutes,  cooled,  and  acidified  i 
with  2  Cc.  of  25%  Sulphuric  Acid.  In  one  minute  the  liberated 
Iodine  is  titrated  with  fresh  N/400  Sodium  Thiosulphate,  using  two 
drops  of  1%  soluble  Starch  Solution  towards  the  end.  The  Standard 
Copper  Solution  is  also  similarly  titrated  against  N/400  Thiosulphate 
by  adding  2  Cc.  of  25%  Sulphuric  Acid  to  a  mixture  of  2  Cc.  of  the 
Copper  Solution  and  5  Cc.  of  the  Acid  Sodium  Sulphate  Solution. 

The  difference  between  the  two  titration  readings  gives  the  Ccs. 
of  Thio.  due  to  the  sugar  and  the  percentage  is  read  off  from  a  table- 
(y.  Modern  Methods  in  Diagnosis  and  Treatment  of  Glycosuria  and 
Diabetes. — Maclean),  or  the  amount  can  be  calculated  thus  : — 

%  Sugar=(Ax  0-049)+ 0-012 

where  A— (Cc.  N/400  Thio.  per  2  Cc.  Copper  solution  — Cc.N/400 
Thio.  in  experiment). 

The  Standard  Copper  Solution. — Should  stand  a  few  days  before  use.  Potas¬ 
sium  Bicarbonate  12  6m.  is  dissolved  by  gentle  heating  (not  above  37°)  in 
about  60  Cc.  Distilled  Water,  and  Potassium  Carbonate  (anhydrous)  8  6m.: 
is  added.  Copper  Sulphate  (cryst.)  0-35  6m.,  dissolved  in  a  little  water,  isi 
mixed  with  this,  and  when  effervescence  is  over,  after  warming  if  necessary 
to  dissolve  any  insoluble  Carbonate,  Potassium  lodate  0-05  6m.  and  Potas¬ 
sium  Iodide  0-50  6m.  are  added.  The  solution  is  then  filtered  through  a 
starch-free  paper  and  adjusted  to  100  Cc.  When  titrated,  as  described, 
2  Cc.  should  require  about  11  Cc.  of  N/400  Thiosulphate. 

For  accurate  work,  the  heating  of  this  solution  and  the  blood  filtrate  should 
be  ensured  by  using  the  same  burner  and  gas-pressure  to  bring  the  22  Cc.  of 
solution  in  the  flask  to  vigorous  boiling  in  100  seconds. 

The  Cole  Modification  of  theMaclean  Method,  using Metaphosphoric  Acid 
as  protein  precipitant,  does  not  seem  to  possess  any  distinct  advantage,  the 
original  method  being  found  entirely  satisfactory. — G-  R. Lynch,  L.i./23,1180. 

In  adapting  S.  W.  Cole’s  Method  of  estimating  blood  sugar  to  the  slightly 
ditterent  conditions  in  the  case  of  urine,  no  marked  deviation  from  Cole’s  pro 
cedure  is  necessary,  but  strict  adherence  to  technique  is  essential.  1.  The 
interfering  substances  are  removed  by  mixing  equal  volumes  of  urine  anc 
Patein  and  Dufau’s  reagent,  rendering  slightly  alkaline  wdth  solid  Sodium 
Bicarbonate  and  filtering.  A  slight  excess  of  Sodium  Sulphide  solution  is 
added  to  10  Cc.  of  the  filtrate,  which  is  then  made  up  to  100  Cc.  and  filtered 
1  Cc.  of  this  filtrate  will  be  equivalent  to  0-05  Cc.  of  the  urine.  (Patein  anc 
Dufau’s  reagent :  Dissolve  by  heat  Red  Mercuric  Oxide  220  6m.  in  Nitric 
Acid  Cone.  160  Cc.,  and  wTater  160  Cc.  Cool,  add  75  Cc.  N/l  Sodium  Hydroxide 
and  make  up  to  1  litre.)  2.  Determine  approximately  the  sugar  in  the  origina 
urine  by  Benedict’s,  Nylander’s,  Fehling’s,  or  Crismer’s  Safranine  reagents 
and  take  of  the  second  filtrate  quantities  (ranging  from  2  to  10  Cc.)  inverse!} 
proportional  to  the  amounts  of  sugar  indicated,  which  would  probably  lie 
between  0-08%  and  0-15%.  3.  To  this  amount  add  3  Cc.  of  Cole’s  alkaline 

Copper  lodate  mixture  and  make  up  to  23  Cc.  with  water.  Heat  so  that  the 
solution  boils  in  2  minutes,  and  after  boiling  for  exactly  8  minutes  run  in  £ 
Cc.  B.P.  dilute  Sulphuric  Acid,  and  remove  flask  from  flame.  Allow7  to  cool 
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$dtwo  drops  Potassium  Iodide  solution  10%,  and  estimate  free  Iodine  with 
N/2°0  Sodmm  Thiosulphate,  using  a  micro-burette  and  Starch  as  indicator 
The  difference  between  the  number  of  Cc.  of  this  used  in  the  titration  and 
m  a  blank  experiment  with  the  alkaline  Copper  Iodate  mixture  mves  the 
Thiosulphate  deficiency,”  from  which  can  be  calculated  the  %  of  "reducing 
sugars  present  m  the  original  urine,  1  Cc.  of  the  Thiosulphate  solution  being 
equivalent  to  0-035%  reducing  sugars,  according  to  the  table  provided.  (Cole’s 
Alkaline  Copper  Iodate  Mixture  :  Potassium  Bicarbonate  20,  Potassium  Car- 
bonate  SO,  Copper  Sulphate  0-875,  Potassium  Iodate  0-075,  Water  to  250). 
The  urine  examined  should  be  from  a  24-hour  sample,  preserved  if  necessarv 
with  Toluol. — F.  Wokes,  P.J.  ii./2 5,127. 


The  Folin  and  Wu  Colorimetric  Method  (J.  Biol.  Chem.,  ’19, 38, 81  and 
20,41,367).  This  requires  0-2  Cc.  of  blood  and  consists  of  a  protein  precipita¬ 
tion  with  Tungstic  Acid  and  estimation  of  the  sugar  with  Phosphornolybdic 
kcid.  Mackenzie  Wallis  and  Gallagher  applied  the  use  of  the  torsion  balance 
to  this  process,  the  blood  being  soaked  up  into  a  piece  of  filter  paper  weighed 
before  and  after  impregnation. — L.  ii./2o,784. 

Polin’s  Blood  Tube,  This  is  20-5  cm.  long  and  2-3  cm.  wide  in  the  upper 
Dortion  of  14  cm.  Below  this,  its  width  is  constricted  to  0-9  cm.  for  4  cm. 
ength  and  terminates  in  a  bulb  about  2  cm.  wide.  Its  capacity  is  25  Cc. 

Calvert’s  Modification  is  founded  on  the  above  methods.  The  blood  is 
tollected  in  a  small  Platinum  capsule  and  weighed  on  a  torsion  balance.  After 
emoval  of  protein  and  treatment  with  alkaline  Copper  solution,  Phospho- 
nolybdic  Acid  is  added.  Unreduced  Copper  is  decolorised  and  the  Cuprous 
Oxide  present  dissolves,  giving  a  deep  blue  solution,  the  colour  being  propor¬ 
tional  to  the  sugar  originally  present.  This  solution  is  compared  in  a  colori- 
neter  with  standard  blue  glass  discs.  It  is  claimed  that  the  accuracy  of  the 
nethod  is  high. — Biochem.  Jour.,  *23,17,177.  See  also  B  M.J.E, L/25,10. 

Kramer  and  Gittleman’s  Modification  of  Folin  and  Wu’s  method  is 
imple— only  0-05  to  0-1  Cc.  blood  required.  The  blood  is  drawn  into  a  fine 
npette  and  mixed  with  1-5  Cc.  Distilled  Water.  Proteins  are  precipitated 
iy  adding  0-1  Cc.  of  10%  Sodium  Tungstate  solution  followed  by  0-1  Cc.  of 
2/3  N.H2S04.  This  is  well  mixed,  allowed  to  stand  and  centrifugalised.  The 
upernatant  liquor  is  pipetted  off  and  transferred  to  a  Folin-Wu  tube. 
Two  controls  are  prepared  with  standard  Sugar  solution.  Alkaline  Copper 
olution  is  added  to  all  three,  the  tubes  are  heated,  and  2  Cc.  Phosphornolybdic 
Acid  solution  added  to  each.  The  contents  are  mixed  and  the  colour  compared. 
A  calculation  shows  the  sugar  in  mgr.  per  100  Cc. — P.J.  i./24,140. 

The  blue  colour  given  by  Phosphornolybdic  Acid  and  Cuprou.3  Oxide  fades 
n  time,  and  therefore  colorimetric  measurements  must  be  made  within  an 
lour.  Calvert’s  method  criticised. — R.  V.  Stanford  and  A.  H.  H.  Wheatley, 
Fiiochem.  Jl.,  ’24,18,22.  ,  . 

Hypergiycaamia  and  Glycosuria. — TL  -T.  Hamburger,  B.M..T.  1./ 19, 267. 

Resorcin  Method. — Colorimetric  Assay  by  yellow  colour  given  on  boiling 
or  1  hour  with  20%  Hydrochloric  Acid  and  excess  of  Resorcin. — I.  B.  Glass- 
mann,  Z.  Physiol.  Chim.,  1925,150,16. 

Time-saving  points  in  the  estimation  of  Glucose — use  of  Breyer  s  ..  spet.e 
an  ungraduated  pipette  which  drops  very  consistently  22-  24  drops  of  water 
0  the  cubic  centimetre). — F.  T.  Grey,  B.M.  J.  i.,/25,502. 


Significance  of  Sioocf  Sugar  Content .  Generally  speaking 
n  health,  the  amount  of  blood  sugar  lies  between  0-09  and  0-11%,  except  soon 
iter  a  meal.  With  normal  individuals,  the  ingestion  of  50  Gm.  of  Glucose  m 
1 .50  Cc.  of  water  causes  an  increase,  even  to  0-18%,  but  the  concentration  falls 
lack  to  normal  in  about  90  minutes.  With  diabetic  patients  there  is  usnaipy 
1  greater  increase,  but,  of  more  importance  in  diagnosis,  is  a  characteristic 
lelay,  often  of  many  hours,  before  the  sugar  decreases  to  the  usual  value. 


IV/To /■»!  pa  T1  1  DC  Clt  *1 

Comparative  determinations  of  blood  sugar  show  that  different  values  are 
btained  for  blood  in  different  parts  of  the  circulation  It  is  suggested  that 
•lood  is  richer  in  sugar  when  circulating  through  active  parts- than 
upported  bv  the  fact  that  blood  from  a  paralysed  hmb  is  poorer  in  sugar  than 
hat  from  other  parts  of  the  body—  L.  Pincussen  and  N.  Klissiums,  Biochem. 
leit.  *24,150,44  per  J.C.S.A.  i./24,1124. 
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In  diabetic  patients  improving  clinically  it  was  found  that  the  effect  of  the 
same  dosage  of  Insulin  was  a  more  immediate,  but  smaller,  drop  in  percentage 
of  blood  sugar,  and  the  sugar  started  to  increase  in  a  shorter  time  after  the 
injection.  Subjects  who  showed  a  slight  reaction  to  Epinephrin  tended  to  i  ,1 
give  a  relatively  marked  response  to  Insulin. — It.  S.  Lyman,  E.  Nicholls  and 
W.  S.  McCann,  Jl.  Ph.  and  Exp.  Ther.,  Vol.  XXI. /23, 365. 

Diabetic  sugar  thought  identical  with  normal  blood  sugar. — Med.  Res. 
Counc.,  P.J.  i./25,78. 

The  blood  sugar  in  cases  of  epilepsy. — I.  De  Burgh  Daly,  J.  Pryde  and  7. 
Walker,  B.M..J.  i./24,232. 

Hypoglycaemia. — P.  .7.  Cammdige,  L.  ii./24,1277. 

Interrelationship  of  blood  fat  and  blood  sugar.  Blood  sugar  appears  to 
have  a  relation  to  the  blood  fat  other  than  that  of  a  mere  oxidising  agent. 
Fat,  properly  absorbed,  appears  to  increase  storage  of  carbohydrate ;  if  not  so 
absorbed,  or  if  metabolised  by  Calcium,  the  storage  is  interfered  with.  Possi¬ 
bly,  improper  storage  of  fat  may  account  for  tendency  of  a  high  fat  diet  to 
produce  glycosuria  in  some  cases  of  diabetes. — T.  H.  Oliver  and  A.  Haworth, 
L.  ii./23,114. 

Hellige  Colorimeter. — For  details  of,  see  *  Blood  and  Urine  Chemistry.’ 
— Gradwohl  &  Blaivas,  1920. 

A  micro-chemical  method  of  estimating. — R,  S.  Mackenzie  Wallis  &  C.  D . 
Gallagher,  L.  ii./2o,784. 


0EREBRO-SPINAL  FLUID. 

The  composition  is  virtually  that  of  Locke’s  Modification  of  Ringer’s  Sol- 
tion.  In  examining  a  specimen  centrifugalize  or  allow  to  stand  for  any  sedi¬ 
ment  to  deposit.  Examine  sediment  for  cells  and  Bacteria.  Leucocytes 
indicate  an  acute  process,  e.g.,  septic.  Lymphocytes  in  excess — a  chronic 
process  such  as  tabes ;  tubercular  meningitis,  etc.  Red  corpuscles  when 
intact  indicate  haemorrhage  of  meninges. 

If  the  fluid  be  clear,  test  for  Globulin  by  Salicyl  Sulphonic  Acid  and  other 
Tests. 

Inoculate  broth  and  other  media  for  Bacteria. 

Normal  cerebro-spinal  fluid  is  clear,  colourless,  and  alkaline  :  the  degree 
of  alkalinity  varies.  By  titration  it  is  shown  to  be  always  diminished  in 
infection.  It  becomes  slightly  turbid  when  boiled.  The  fluid  may  become 
coloured  Yellow  fluid  may  indicate  tuberculous  or  chronic  meningitis,, 
or  tumour  of  the  spinal  cord  ;  in  subdural  haemorrhage  or  cerebral  laceration 
it  is  red,  but  if  the  trauma  be  some  days  old  the  colour  may  be  dark  amber. 
Red  colour  may  be  due  to  accidental  contamination  ,  coagulation  in  the  test 
tube  is  stated  to  be  an  infallible  sign  of  this,  but  such  a  conclusion  is  not 
always  justifiable.  Turbidity  is  an  indication  of  meningitis,  but  the  fluid  may 
be  clear  in  subacute  tuberculous  meningitis.  It  is  clear  also  in  extradural 
haemorrhage  and  in  cerebral  tumour. 

A  film  made  from  normal  cerebro-spinal  fluid  contains  very  few  leucocytes 
and  many  fields  may  be  examined  before  one  corpuscle  is  found.  Absence 
of  leucocytes  excludes  meningeal  inflammation,  locomotor  ataxy,  and  super¬ 
ficial  gumma  of  the  brain.  It  does  not  exclude  cerebral  abscess  unaccom¬ 
panied  by  meningitis  ,  this  shows  the  value  of  makiDg  a  leucocyte  count  of 
the  blood  at  the  time  the  cerebro-spinal  fluid  is  examined. 

In  pathological  states  the  number  of  leucocytes  is  increased,  and  in  in-  t 
flammatory  conditions  a  varying  number  of  endothelial  cells  may  be  seen. 

Sugar. — The  fluid  reduces  Fehling’s  Solution.  Normal  sugar  content  varie3 
from  40  to  77  mgr.  per  100  Cc.,  or  from  45 — 65%  of  the  concentration  in  the 
blood.  After  ingestion  of  Dextrose,  content  in  both  fluids  increased  and  the 
relation  between  the  two  changed.  Low  values  for  the  sugar  content  were 
obtained  in  meningitis  and  in  cerebro-spinal  syphilis. — J.C.S.  Ai./25,853. 

In  neurosyphilis,  lethargic  encephalitis,  and  other  neurological  conditions, 
the  deviation  of  the  sugar  content  is  so  slight  as  to  be  of  no  diagnostic  signifi¬ 
cance,  but  in  tuberculous  meningitis  it  is  below  normal  (i.e.,6 0  to  90  mgr.  per 
100  Cc.,  with  average  of  83  mgr.)  and  in  purulent  meningitis  it  is  frequently 
absent— B.M.J.E.  L/26,50. 
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Differential  Diagnosis  of  Syphilitic  from  the  Parasyphilitic  affections 
by  examination  of  cerebro-spinal  fluid. 

Normally  the  Fluid  is  practically  free  from  corpuscular  elements  as  stated 
antea  from  1  to  5  lymphocytes  may  be  seen  in  the  centrifugalised  deposit 
in  the  ordinary  microscopic  field  [a  acute  microbic  infections  of  the  cerebro¬ 
spinal  meninges  as  by  staphylococcus ,  pneumococcus ,  etc.,  leucocytosis  occurs 
mostly  of  the  polynuclear  type. 

In  certain  more  chronic  affections  as  in  tubercle,  trypanosomiasis  and 
syphilis  excess  of  leucocytes  also  occurs— mostly  mononuclear ,  i.e.,  there  is 
a  lymphocytosis  or  pleocytosis.  Tubercle  bacillus  and  trypanosomes  can 
usually  be  found,  but  the  Sp  Pallida  has  not  been  found,  in  its  ordinary  form 
at  least.  The  pleocytosis  of  cerebro-spinal  syphilis,  tabes  and  general  paralysis 
is  often  a  very  early  occurrence  of  great  diagnostic  value. 

In  florid  syphilis  and  in  cerebro-spinal  syphilis  as  well  as  in  tabes  and  general 
paralysis,  the  Wassermann  reaction  is  practically  always  +  , 

The  second  reaction  in  diagnosis  of  parasyphilitic  affections  is  the  finding 
of  an  excess  of  globulin  by  the  Nonue  Apelt  method  : — Mix  the  cerebro-spinal 
fluid  with  Saturated  Ammonium  Sulphate  Solution.  Turbidity  =  excess  of 
Globulin. 

This  always  occurs  in  tabes,  general  paralysis  and  cerebro-spinal  syphilis. 
In  combination  with  a  +  Wassermann  Reaction  and  pleocytosis  it  is  patho¬ 
gnomonic  of  parasyphilis. 

The  third  reaction  is  the  pleocytosis ;  the  fourth,  is  the  Wassermarm  re¬ 
action.  both  already  mentioned.  The  four  reactions  are  relied  upon  for 
diagnosis.  At  least  95  to  100%  of  both  tabes  and  general  paralysis  give  a  + 
reaction  —  using  the  latest  method. — Hauptmann's  Auswertung’s  Method. 

Finally  the  great  test  is  the  therapeutical  one.  In  cerebro-spinal  syphilis 
Mercury  or  ‘606'  in  most  cases  will  convert  a  +  reaction  to  — .  In  para- 
syphilitic  affections — tabes  and  general  paralysis,  this  treatment  is  of  no 
avail. — Sir  David  Perrier  L.  U./13, 11.09 

Routine  examination  of  cerebro-spinal  fluid  in  syphilis. — C.  H.  Mills,  B.M.J. 
ii./27,527.  See  also  J.  G.  Greenfield,  L.  H./28 ,716. 


Colloidal  Grold  Reaction.  Zsigmondy  found  that  certain  colloids  exerted 
defiuite  degrees  of  protecti ive  action  on  the  precipitation  of  gold  suspen¬ 
sions  by  Sodium  Chloride.  Lange  applied  the  test  to  the  C.S.  fluid  protein  and 
found  that  normal  fluid  when  diluted  with  a  0-4%  Sodium  Chloride  solution 
does  not  affect  the  solution  of  colloid  gold,  whilst  in  disease  of  the  central 
nervous  system  characteristic  changes  are  produced. 

All  cerebro-spinal  fluids  precipitate  colloidal  gold,  provided  that  the  gold  solu¬ 
tion  is  sufficiently  sensitive,  but,  generally  speaking,  they  precipitating  sub¬ 
stance  is  contained  to  a  small  degree  in  normal  fluid,  to  a  greater  degree  in  tabetic 
cases,  and  to  a  still  greater  degree  in  paretic  cases. — Med.  Res.  Com.  Rep.,  1919-20. 


Technique  s — -Colloidal  gold  solution  is  red.  Numbers  are  given  to  the 
colours  formed  on  mixing  the  specimens  with  the  gold,  red  — 0,  red-blue  =  1. 
violet  — 2,  blue  =  3,  bluish-white  —  4,  and  colourless  =  5.  Ten  dilutions  are 
made  varying  from  1/10  to  1/5120.  Results  are  given  from  left  to  right.  In 
general  paralysis  a  typical  reading  would  be  5555554210  (the  “  Poetic  curve  ). 
In  tabes  the  figures  may  be  2221110000.  In  cerebro-spinal  syphilis  1^,2331,0000 
is  fairly  typical. — A.  Douglas  Bigland,  L.  ii./2o,587. 

Application  of  the  test  in  disseminated  sclerosis  (during  treatment  with 
Novarsenobenzol).  The  usual  procedure  of  dilutions  1 :  10,  1:20,  L  :4 0  of 
fluid  in  0-4%  Sodium  Chloride  was  adopted,  and  2-5  Gc.  Colloidal  Gold  was 
added  to  each  tube.  The  colour  changes  were  noted  in  1  horn  and  in  24  hours 
The  criteria  of  the  suitability  of  Colloidal  Gold  for  testing  cerebro-spinal  fluid 
are  (1)  It  must  give  a  paretic  curve  with  fluid  from  a  case  of  general  paralysis 
(2)  Show  no  change  with  normal  fluid  (3)  5  Cc.  should  be  completely^ precipi¬ 
tated  in  1  hour  by  1-7  Cc.  of  a  1%  Sodium  Chloride  solution  (4)  It  should  be 
neutral  to  1%  Alizarin  Red  in  5%  Alcohol. — D.  K.  Adams,  ±j.  i./2i,420.  (Med. 

In  disseminated  sclerosis  the  test  on  the  cerebro-spmal  fluid  almost  invari¬ 
ably  -K  In  20  cases  of  functional  nervous  disease  the  cerebro -s pinai  fluid 
gave  — .  Apparently  not  specific,  but  of  value  to  Indicate  first  definite  sign 
of  involvement  of  the  central  nervous  system  in  organic  disease,  v.  jv. 


AfThe3reaction  is  of  value  for  differentiating  one  pathological  condition  from 
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another,  rather  than  as  was  first  expected  for  making  a  quantitative  detcrmina 
tion  of  the  protein. — Physiology  and  Pathology  of  C.S.  Fluid,  W.  Boyd,  1920.. 

The  test  found  to  be  in  great  measure  specific. — B.M.J  .E.  i./2o,32,68. 

Prep a ra tio n  of  the  Gold  Solution  for  the  Reaction. 

A  number  of  slightly  varied  formulte  are  available. 

To  100  Cc.  of  triple  distilled  water  add  1  Cc.  of  1%  solution  of  Gold  and 
Sodium  Chloride  (AuClsNaCl).  Bring  to  the  boil  and  add  10  drops  of  1% 
Formalin.  Remove  partially  from  the  flame  and  add  16  drops  of  2%  Pot¬ 
assium  Carbonate  Solution  and  then  at  intervals  of  15  seconds  one  or  two 
more  drops  :  eighteen  usually  suffice.  The  colour  should  be  a  ‘  smart  blush,’ 
changing  to  old  rose  as  it  cools,  with  fluorescence.  5  Cc.  will  be  rapidly  de-*- 
colorised  by  1-7  Cc.  of  1%  Sodium  Chloride  and  it  will  give  luetic  and  paretic 
curves  with  appropriate  positives  and  negative  results  with  known  negatives. 
Should  not  be  used  quite  fresh  but  it  may  not  on  the  other  hand  keep  more: 
than  a  week. — T.  Grey,  B.M.J.  ii./22,1120  ;  i. /23,8s. 

Gettler  and  Jackson’s  method. — Y.B.P.,  1922,88. 

A  simplified  method  :  One  Cc.  of  1%  Gold  Chloride  and  1  Cc.  of  2%  Pot¬ 
assium  Carbonate  are  added  to  100  Cc.  water.  This  is  heated  and  as  it  begins' 
to  boil  1  Cc.  of  0-5%  Glucose  is  added  and  boiling  continued.  Fluid  turns  violet  in 
a  minute,  and  then  purple,  when  it  is  removed  for  use. — Y.B.P.,  1922,88. 

Benzoin  Reaction  for  Syphilitic  disease  of  the  central  nervous  system. 

One  gramme  of  freshly  powdered  Sumatra  Resin  dissolved  in  10  Cc. 
Absolute  Alcohol;  shake  well  and  leave  for  48  hours.  Decant  and  add 
0-3  Cc.  of  the  clear  fluid  to  20  Cc.  of  twice  distilled  water  at  35°  C.  For  each 
fluid  to  be  examined,  a  series  of  6  or  12  test-tubes  is  to  be  put  up.  Into  the 
first  tube,  0-25  Cc.  of  Sodium  Chloride  solution  (0-01%)  is  placed,  and  into 
remaining  tubes  1  Cc.  of  saline.  0-75  Cc.  of  Cerebro-spinal  fluid  is  measured, 
into  first  tube,  and  1  Cc.  into  second  tube ;  1  Cc.  from  the  second  tube  is  put 
into  third  tube  and  mixed  ;  1  Cc.  from  tube  3  put  into  tube  4,  etc.,  until  penulti¬ 
mate  tube  is  reached,  when,  after  mixing,  1  Cc.  is  discarded  ;  last  tube,  contain¬ 
ing  only  saline,  acts  as  control.  To  each  tube,  including  control,  add  1  Cc. 
of  the  "Gum  Benzoin  suspension  and  mix ;  leave  for  12  hours.  In  reading, 
three  degrees  of  precipitation  are  recognised,  0,  1,  and  2.  In  the  first  no 
change  occurs  ;  the  second  shows  some  precipitation,  but  fluid  remains  opaque  ; 
the  third  shows  complete  precipitation  with  clear  supernatant  fluid.  “  Nega¬ 
tive  ”  or  “  Normal  ”  readings,  either  no  change  whatever  in  all  tubes,  or  pre¬ 
cipitation  in  tubes  7  to  9  inclusive.  A  “  Positive  ”  reading  is  complete  pre¬ 
cipitation  in  all  tubes,  with  sometimes  a  slight  deviation  in  tubes  11,  10,  or  9, 
and  sometimes  first  tube  remains  opaque.  Test  nearly  as  sensitive  as  Wasser- 
inann  to  syphilis  of  the  central  nervous  system.  Positive  result  is  not  obtained 
with  any  disease  other  than  syphilis  of  central  nervous  system. — J.  A.  Braxton  . 
Hicks,  and  J.  Pearce,  B.M.J.  L/24,268. 

Dilutions  of  the  cerebro-spinal  fluid  (the  final  one  being  1  in  16384  parts  of 
saline)  mixed  with  freshly  prepared  colloidal  suspension  of  Gum  Benzoin. 
Flocculation  =*■  4-  W.R. — J.  H.  Dible,  L.  i./22,1090. 

Mastic  Test  (introduced  by  Emanuel)  is  on  lines  practically  identical  with 
the  previous  excepting  that  Mastic  is  used  instead  of  Benzoin. 

In  positive  cases  complete  precipitation  of  the  Mastic  occurs  in  a  given  > 
number  of  tubes  and  results  are  read  in  the  same  way  as  the  Colloidal  Cold 
Test.  When  precipitation  is  complete  the  fluid  becomes  perfectly  clear,  and 
there  is  a  heavy  white  deposit  at  the  bottom  of  the  tube. — “  Physiology  and 
Pathology  of  the  Cerebrospinal  Fluid,”  William  Boyd,  1920.  i 

Experiments  with  cerebro-spinal  fluid. —  ■>  E  R  McDonagh,  L.  ii./2o,99l. 

The  Benzoin  and  Mastic  tests  are  of  approximately  equal  value,  but  the  ' 
Benzoin  is  simpler.  In  special  cases,  such  as  meningitis  and  multiple  sclerosis, 
the  Colloidal  Gold  test  is  preferable. — Per  Jl.  A.M.A.  ii./25,1584. 

The  Benzoin  Test  preferred  for  ease  of  performance,  etc. — ibid.,  1916. 

A  Colour  Reaction  in  general  paresis. 

To  1  Cc.  cerebro-spinal  fluid  add  0-3  Cc.  Acetic  Anhydride.  Shake  well  and 
add  drop  by  drop  0-8  Cc.  Cone.  Sulphuric  Acid.  Lilac  tint  indicates  positive 
reaction  ;  brown-yellow  or  red-yellow  negative.  Lilac  tint  appears  immedi¬ 
ately  after  addition  of  Sulphuric  Acid,  usually  remaining  about  5  minutes. 
Positive  in  97%  of  cases  of  general  paresis,  and  negative  with  almost  every 
other  type  of  mental  disorder,  except  certain  cases  of  neurosyphilis  (other  than 
general  paralysis  of  the  insane.) — J.  S.  Harris,  B.M.J.  L/26,136. 
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Tryptophane  Test. 

In  the  diagnosis  of  tuberculous  meningitis  examine  the  cerebro-spinal  fluid 
for  Tryptophane  as  follows  :  Mix  2  to  3  Cc.  of  the  fluid  with  15  to  IS  Cc  B  P 
Hydrochloric  Acid  and  1  to  2  drops  of  2  %  solution  of  Formalin.  In  5  minutes 
add  slowly  down  the  side  of  the  tube  25  to  30  drops  of  a  0-06%  solution  of 
Sodium  Nitrite.  A  positive  reaction  is  shown  by  a  violet  ring  being  formed 
at  the  point  of  contact. — per  Pr.,  July  ’27,63. 

F2ECES. 

This  is  undertaken  to  determine  the  state  of  the  various  digestive  functions, 
and  to  assist  thereby  the  treatment  of  gastric  and  intestinal  disease. 

A  trial  diet  is  necessary.  Various  ‘  meals  ’  have  been  suggested  with  the 
inclusion  of  Carmine,  Carbon,  etc.,  to  mark  the  commencement.  The  author 
of  this  paper  advises,  however,  ordinary  meals  during  48  hours  as  follows, 
to  include  (1)  Milk  undiluted  or  mixed  with  coffee,  (2)  Eggs,  (3)  Animal  food 
such  as  fish,  poultry,  veal,  beef,  etc.,  (4)  farinaceous  foods — bread,  potatoes, 
rice,  (5)  the  various  green  vegetables  and  roots,  (6)  stewed  fruit,  (7)  butter 
and  various  fats  of  meat. 

The  faeces  are  collected  in  a  glass  vessel — this  permits  macroscopic  examina¬ 
tion  'constipation,  etc.). 

Bile.  Secretion  of.  Stir  a  portion  with  concentrated  aqueous  Perchloride 
Solution.  Normally  after  some  hours  all  the  portions  containing  stercobilin 
or  hydrobilirubin  take  on  a  red  colour,  while  those  containing  bilirubin  take 
on  green.  An  indistinct  reaction  shows  that  bile  secretion  is  inhibited. 

A  normal  stool  when  mixed  with  water  or  a  solution  of  Mercuric  Chloride 
remains  turbid,  but  if  Soluble  Albumin  be  present  the  metal  precipitates 
the  protein  and  the  precipitated  albumin  carries  down  with  it  the  other  par¬ 
ticles  in  suspension  in  the  fluid,  so  that  the  supernatant  liquid  on  standing 
becomes  clear.— R.  Coope,  L.  ii./2i,9. 

Fermentation. — -Set  aside  a  portion  in  a  fermenting  flask. 

Vibrios.  A  new  method  of  isolating  and  cultivating  from  faeces,  especi¬ 
ally  suited  for  detection  of  vibrio -carriers  in  field  work.  Place  250  Cc.  sterilised 
tank  water  in  enamel  bowl  with  1  %  common  salt :  add  1  Cc.  1  %  sterile  Peptone 
solution  immediately  before  inoculating  medium  with  faeces.  For  collection 
and  conveyance  of  stools  large  test-tubes  (6  x  1  in.)  are  used  containing 
10 — 15  Cc.  1%  salt  solution.  On  arrival  at  laboratory,  or  after  2  to  6  hours 
at  room  temperature,  6  large  loopfuls  of  surface  liquids  in  tubes,  are  insemi¬ 
nated.  Test  surface  layer  of  bowls  daily — in  positive  cases,  vibrios  as  a  rule 
appear  in  2  or  3  days,  and  when  abundant  persist  in  bowls  for  2  to  4  weeks.- — 
J.  W.  Tomb  and  G.  C.  Maitra,  I.M.G.,  Feb.  ’26, 56. 

Distinct,  gas  evolution  la  twelve  hours  siiowo  that  Starch  Digestion  lias 
not  been  satisfactory.  The  Leces  in  this  case  are  distinctly  acid — catarrhs 
affections  of  the  small  intestine.  Gas  evolution  after  24  hours  or  later  shows 
that  the  albuminous  substances  are  being  split  up  by  the  increased  alkalinity 
of  the  faeces.  In  the  former  case  there  is  intestinal  fermentation  dys¬ 
pepsia  and  in  the  latter  intestinal  decomposition  dyspepsia. 

Fats. — All  that  is  necessary  is  to  determine  the  proportion  of  split  up  to 
total  fat.  The  splitting  up  of  fats  takes  place  in  the  small  intestine.  One 
determines  how  much  of  the  total  fatty  substance  present  in  the  faeces  appears 
as  neutral  fat,  how  much  as  soap,  and  how  much  as  fatty  acid.  Extract  _  to  o 
Gm.  in  a  Soxhlet  with  Absolute  Alcohol,  then  with  Chloroform  for  six  hours. 
The  residue  on  evaporation  contains  all  the  fats.  Titrate  with  Alcoholic  ^ 
KOH.  Result :  Fatty  Acid  4-  Soaps— the  triglycerides  being  calculated  as 
Stearic  Acid,  the  No.  of  Cc.  of  Alkali  x  0'0284  civesthe  amount  in  Gm.  of 
fatty  acid  and  soaps  (Acid  Stearic  M.W.  —  284)  c'Ji|'ie,^?^?renc?  l)evVVe^ 
total  fat  and  fatty  acid  «=»  neutral  fat.  About  75%  of  the  fats  ingested  shouk 
he  spilt  up  into  soaps  and  fatty  acids  and  the  more  the  dissociation  diners 
from  the  normal  the  greater  the  amount  of  neutral  fats  formed,  Ihe  average 
amount  of  fat  taken  in  health  is  125  Gm.  p.d.  This  would  correspond  uojmAly 
to  about  20  Gm.  of  total  fat  in  the  fames.  The  greater  the  amount  of  total  fat 
the  more  defective  the  fat  absorption.  , 

In  pancreatic  disease  the  fat  content  in  the  fsece*  is  much  increased. 

Blood.— Benzidine  may  be  used,  e.g.,  make  an  aqueous 
about  1-4.  To  about  2  to  3  Cc.  add  i  Cc.  of  10  vol.  HsO  ,  and  then  add  l  Cc 
of  1% Benzidine  Solution  in  50%  Acetic  Acid  and  note  blue  colouration; 
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Rub  up  a  piece  the  size  of  a  walnut  with  equal  volumes  of  Alcohol  and 
Ether,  filter  and  repeat  until  a  colourless  filtrate  is  obtained,  then  extract 
the  residue  with  4  Cc.  of  Glacial  Acetic  Acid  and  when  this  has  drained  off 
use  a  further  4  Cc.  Shake  out  the  combined  filtrate  with  two  or  three  times 
its  volume  of  Ether  and  then  with  water  q.s.,  to  make  the  separated  liquids 
£  Ether  layer  aud  £  water.  Run  off  the  acid  aqueous  layer,  wash  the  ethereal 
with  water  and  then  treat  with  5  to  10  drops  freshly  made  pale  yellow  Guaia- 
cum  Tincture  and  20  drops  of  Hydrogen  Peroxide.  In  presence  of  blood  a 
blue  to  violet  colour  forms. 

Blood  and  Soluble  ‘  Albumta  ’  in  the  Stools  : — 

Mayer’s  Phenolphihalin  Reagent  has  been  used  for  the  first  men¬ 
tioned  : — 

Phenolphthalein  2  Gm.,  Potassium  Hydroxide  20  Gm.,  water  100  Cc. 
Dissolve  and  add  Zinc  10  Gm.  and  boil.  Filter  while  hot  (and  decolorised). 
Keep  in  the  dark  with  a  little  Zinc  at  the  bottom. 

In  using,  a  small  piece  of  faeces  is  taken  from  the  middle  of  the  stool  after 
a  milk  diet  and  made  into  fine  suspension  by  adding  water  if  necessary.  Fill 
a  test-tube  about  one-third  full  with  this.  Add  one-third  of  its  volume 
glacial  acetic  acid,  mix  and  boil  and  cool  under  tap.  Add  5  Cc.  Ether,  mix 
well  and  set  aside.  Pipette  off  and  add  1  Cc.  of  the  reagent  and  a  few  drops 
of  Hydrogen  Peroxide.  If  blood  present  immediate  deep  red  colour  spreading 
down  the  tube. 

Blood  in  water  gives  a  positive  reaction  1  in  500,000.  A  slightly  modified 
form  of  the  test  employed.  Copper  even  in  traces  interferes  with  the  test. — 
J.C.S.A.  ii./22,724. 

Benzidine  and  Pyramifion  Tests  thought  too  delicate,  giving  a  positive  result 
when  no  pathological  amount  of  blood  is  present :  less  than  1  in  30,000  to  1 
in  20,000  of  blood  in  the  stools  cannot  be  considered  pathological.  Greger- 
son’s  Benzidine  Test  is  as  follows.  Prepare  powder  containing  0-2  Gm. 
Barium  Peroxide  and  0’025  Gm.  Benzidine,  dissolve  powder  at  time  of  use 
in.  5  Cc.  50%  Acetic  Acid  solution.  Smear  a  portion  of  fseces  on  to  a  glass 
slide  and  let  a  few  drops  of  the  solution  run  on  the  smear.  If  positive,  a  blue 
or  green  colour  develops  within  a  minute,  and  the  reaction  is  graded  according 
to  depth  of  colour  and  the  time  taken  to  develop.  A  definite  blue  or  green 
colour  must  develop  within  30  seconds  for  a  conclusive  result.  “  Basted  ’* 
foods,  red  bone  marrow,  underdone  meat,  and  milk  diet,  may  affect  the  test, 
but  a  positive  result  within  30  seconds  is  conclusive  irrespective  of  diet. 

In  the  Pyramidfm  Test  an  emulsion  is  made  with  a  ‘  button  ’  of  fteces 
obtained  from  the  centre  of  the  stool,  and  5  Cc.  of  water,  to  which  a  few  drops 
of  Glacial  Acetic  Acid  are  added,  and  the  whole  boiled.  To  an  inch  of  this 
emulsion  in  a  test-tube  16  drops  Glacial  Acetic  Acid  are  added  and  1  Cc.  of 
a  5%  Alcoholic  solution  of  Pyramidon  is  gently  poured  down  the  side  of  the 
tube,  forming  a  layer  on  top,  and  an  equal  volume  of  Hydrogen  Peroxide  is 
added  in  the  same  way.  A  positive  reaction  is  shown  by  a  deep  blue  colour 
developing  within  15  seconds. — A.  G.  Ogilvie,  B.M.  J.  i./27,755.  See  also  ibid, 
S55. 

Microscopic  Examination. — The  presence  of  connective  tissue  and  elastic 
fibres  indicates  a  defect  in  acidity  of  the  gastric  juice.  Defective  dissociation 
of  connective  tissue  and  coagulable  proteins  points  to  a  primary  gastric  affec¬ 
tion  known  as  achylia  gastrica  ( Hayem's  hypopcpsia).  Appearance  of  elastic 
fibres,  if  not  associated  with  connective  tissue  and  coagulated  protein,  must 
be  regarded  as  a  sign  of  good  gastric,  but  defective  intestinal  digestion.  Con¬ 
siderable  amount  of  undigested  muscle  fibre  with  well-marked  contour  may 
indicate  bad  intestinal  digestion  of  meat. 

For  detection  of  B.  Tuberculosis  in,  by  Antiformin,  v.  B.  Tuberculosis. 

Cereal  products,  Vegetables,  etc.,  can  be  recognised  microscopically. 

Starch. — -Lugol’s  Solution  detects.  When  unchanged  and  clumped  to¬ 
gether  there  is  deficient  pancreatic  enzyme.  On  the  other  hand,  swollen  granules 
almost  always  indicate  catarrhal  affection  of  the  small  intestine  where  the 
digestion  of  the  starches  chiefly  takes  place. 

Mucus. — Stain  smear  with  1%  Sodium  Alizarine  Sulphate.  Normal  mucus 
appears  as  small  flakes  and  scales  faintly  yellow.  It  is  possible  to  determine 
the  section  of  the  intestine  from  which  the  mucus  is  derived  by  the  tint  of 
this  colour — the  f  urther  the  distance  from  the  anus  the  mucus  has  to  travel  the 
lighter  the  colour. 
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Detection  of  trypsin  in  the  faeces  to  assist  diagnosis  of  pancreatic 
disease.  Rub  up  a  small  quantity  with  Glycerin,  place  on  a  serum  plate  and 
incubate  at  55  to  60  C.  for  24  hours,  and  note  occurrence  of  depression  in 
the  medium.  The  reaction  is  not  due  to  Pepsin.  The  amount  of  ferment 
was  found  to.be  distinctly  greater  in  loose  stools  or  diarrhoea,  indicating  that 
probably  owing  to  the  increased  peristalsis  the  reabsorption  or  destruction 
of  ferment  is  hindered  and  an  increased  quantity  voided. 

The  FiECES  in  alimentary  disorders. — For  a  consideration  of  the  subject 
control  of  diet,  macro-  and  microscopic  examination,  etc.,  see  R.  Coope,L 
ii./2i,9;  also  Chalmers  Watson  ibid.  153;  reply  ibid.  362.  The  Bacteria 
present  in  the  frece3  are  not  for  the  most  part  dead,  as  commonly  taught 
Saccharose  Milk  Agar — a  new  medium  apparently  selective  for  intestinal 
bacteria. — D.  Chalmers  Watson,  L.  ii./22,127. 


PLEURAL  AMD  PERITONEAL  FLUIDS. 

Physical  Characters. 

Colour. — Note  whether  blood  stained  or  not.  (Caution  :  A  small  amount 
of  blood  may  get  into  the  fluid  in  the  process  of  exploring.) 

Observe  whether  transparent  or  otherwise. 

Test  for  fat. 

Consistence,  Sp.  Gr.,  odour,  amount  and  nature  of  deposit  are  stated. 

Chemical  Investigation  will  give  : — 

(1)  Reaction,  (2)  Presence  of  serum  albumin  and  serum  globulin,  (3)  Presence 
of  Mucin  or  Nucleo-albumin  by  addition  of  Acetic  Acid,  (4)  Sugar,  (5)  Urea  for 
which  the  fluid  must  be  concentrated  to  small  bulk  and  all  coagulated  proteins 
be  removed. 

Microscopic  Examination  of  Sediment. — For  blood,  epithelial  cells 
cancer  cells,  Foulis’  cells  (these  are  met  with  in  fluids  from  malignant  ovarian 
cysts  or  malignant  peritonitis  following  such  cysts),  hooklets,  crystals,  actin¬ 
omycosis  nodules,  amceba  dysenteriae. 

General  Characters. — It  is  difficult  to  tell  a  dropsical  from  an  inflam¬ 
matory  fluid.  It  appears  that  the  amount  of  proteins  in  an  effusion  depends 
much  more  upon  site  than  upon  cause.  Pleural  fluids  contain  the  highest 
percentage  of  proteins,  peritoneal  fluids  rather  less  and  subcutaneous  fluids 
very  little.  The  fluid  in  cardiac  dropsy  i3  more  highly  albuminous  than  in 
dropsy  of  renal  origin.  Diagnostically  all  one  can  say  is  that  a  fluid  with  Sp. 
Gr  ,  more  than  1*018  containing  more  than  4%  of  Albumin  is  almost  certainly 
inflammatory  while  one  with  Sp.  Gr.,  less  than  1-015  and  an  Albumin  per¬ 
centage  less'  than  2|%  is  certainly  dropsical.  Fluid  obtained  by  lumbar 
puncture  in  cases  of  cerebral  tumour  has  a  Sp.  Gr.,  1-006  and  a  Protein  con¬ 
tent  of  \%  in  chronic  cases  up  to  1  or  2%  in  acute  stages. — For  further  details 
see  R.  Hutchison  and  H.  Rainy  “Clinical  Methods.” 


STOMACH  CONTENTS  EXAMINATION. 

An  extended  series  of  examinations  proved  that  in  a  healthy  subject  food 
commences  to  pass  the  pylorus  in  from  fifteen  minutes  to  half  an  hour  after  inges¬ 
tion,  the  time  varying  with  the  character  of  the  food  ( e.g carbohydrates 
leave  the  stomach  before  proteins),  and  the  stomach  is  empty  in  five  bom*3* 
The  passage  through  the  small  intestine  takes  about  three  and  a  half  to  five  novist 
about  one  inch  a  minute,  so  that  there  is  food  in  the  caecum  before  the  whole 
meal  has  left  the  stomach. — H.  W.  Carson,  Oct.,  Pr.,  1912. 

An  Outfit  is  arranged  containing  the  necessary  Reagents  aDd  Apparatus. 
The  Reagents  include  Blue  Litmus  Paper.  Congo. Red  (an  aniline  colour 
turned  blue  by  acids  and  red  by  alkali,  the  reverse  of  Litmus,  indicates  absence 
of  Hydrochloric  Acid  in  the  stomach  in  cases  of_ cancer,  as  weak  Lactic  Acid 
does  not  interfere),  Benzopurpurin  Paper,  Alizarin  Solution,  pimetnyi-amiao- 
azo-benzol  Paper  and  Solution  (an  acid  and  alkali  indicator  which  is_  not 
affected  by  Carbon  Dioxide — a  1  in  500  Alcoholic  Solution  of  the  compound 
is  used  in  ordinary  chemical  testing),  Decinormal  Soda  Solution,  Lther,  caustic 
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Potash  Solution,  Phenolphthalein*  Solution  (1  in  Alcohol  90%,  300  with 
Distilled  Water  to  500,  is  reddened  by  alkali,  but  is  not  suitable  for  ammonia 
estimation),  Cupric  Sulphate  Solution,  LugoPs  Solution,  Methyl  Green  and 
Methyl  Violet  and  other  Test  Solutions. 

The  Stomach  Tube  should  have  bevel-edged  eyes,  known  as  “  velvet 
eye.”  Van  Valsh’s  tube  has  the  smaller  eye  of  the  two  which  should  be  on 
a  level  with  and  opposite  the  upper  border  of  the  other :  this  arrangement 
prevents  possible  blocking  of  the  tube  and  injuring  the  lining  of  the  stomach. 

Aseptic  Lubricant  Glycerin  Jelly,  is  used  for  assisting  the  pas¬ 
sage  of  these  tubes.  A  Glyco  gelatin  Pastil  of  Menthol,  gr.  A*  with  Cocaine 
Hvdrochloride  A  grain,  is  also  useful  to  he  sucked  just  before  passing. 

Dunham’s  Tassel  consists  of  a  little  tassel  of  thread  soaked  in  Dimethyl* 
amido-azobonzol  Solution.  It  is  attached  to  a  thread,  the  patient  swallows 
it,  it  is  removed  after  an  interval,  and  the  resulting  colour  gives  the  condition 
of  the  stomach  as  regards  free  Hydrochloric  Acid. 

Turck’s  Capsule  consists  of  a  hard  Gelatin  Capsule,  No.  00,  enclosing 
a  small  rubber  tube  attached  to  a  thread  for  withdrawing,  and  provided  with 
strips  of  Congo  Red,  Blue  Litmus  and  Dimethyl-amido-azobenzol  papers  ; 
after  swallowing  and  withdrawing,  the  resulting  colours  will  be  : — 

1.  If  stomach  contents  neutral,  no  change  in  colour  of  any  of  the  Papers. 

2.  If  no  free  acid,  but  only  combined  acid  and  acid  salts,  the  Litmus 

will  be  red  and  the  others  unaltered. 

3.  If  there  be  free  organic  acid  but  no  free  Hydrochloric  Acid,  the  Congo 

Red  will  be  blackish  blue,  but  the  Dimethyl-amido-azobenzol  Paper 

will  be  unchanged. 

4.  If  free  Hydrochloric  Acid  present,  all  the  Papers  will  be  changed — the 

Litmus  red,  the  Congo  Red  blue,  and  the  Dimethyl-amido-azobenzol 

Paper  will  be  red. 

5.  If  both  Hydrochloric  and  Lactic  Acid  be  present,  the  Congo  Red  Paper 

will  have  a  blackish  tinge. 

The  rubber  tube  will  contain  sufficient  material  for  microscopic  examina¬ 
tion,  e.g.,  for  the  Opjpler  Boas  Bacillus  or  Sarcinse. 

By  means  of  a  Silver  Stomach  Bucket  a  small  quantity,  i.e.,  about  2 
Cc.  may  be  lifted  up  out  of  the  stomach  and  examined.  By  Turck’s 
Aspirator  Bottle,  which  is  exhausted  by  means  of  a  bulb,  the  stomach 
contents  flow  into  the  bottle.  This  is  one  of  the  simplest  methods  of  remov¬ 
ing  stomach  contents. 

The  Water  Test  for  myasthenia  consists  in  introducing  into  the  stomach 
300  Cc.  of  water  first  thing  in  the  morning,  fasting,  and  1£  hours  afterwards 
another  100  Cc.  containing  1%  of  glucose.  In  due  course  a  small  quantity  of 
the  stomach  contents  are  removed  and  the  sugar  estimated  from  which  is 
determined  the  amount  of  the  original  300  Cc.  remaining  in  the  stomach. 

inflation  of  the  stomach  for  diagnostic  purposes  is  best  carried 
out  by  the  double  bellows  of  a  spray  apparatus  attached  to  a  stomach  tube. 
A  method  of  inflation  is  by  giving  first  Tartaric  Acid,  30  to  90  grains  in  water, 
followed  immediately  by  40  to  120  grains  of  Sodium  Bicarbonate,  and  another 
is  by  Auto-inflation  by  means  of  Spivate’s  tube. 

Portions  of  stomach  contents  are  removed  to  examine  for 
acidity,  to  ascertain  the  presence  of  food,  mucus  or  gastric  secretion,  when  it 
should  normally  be  empty  ;  to  examine  test  meals  and  to  search  for  pus.  blood 
and  bacteria. 


*Thymolphtbalein. — Dissolves  in  caustic  alkalis  forming  a  blue  colour, 
may,  therefore,  be  used  as  an  indicator — is  not  affected  by  excess.  To  pre¬ 
pare,  heat  Thymol  3,  Zinc  Chloride  2’5  and  Phthalic  Anhydride  3,  for  6  hours 
at  115  to  120°  C.  Break  up  when  cold  and  remove  Thymol  with  Steam. 
Dissolve  in  Caustic  Soda  and  pour  solution  into  dilute  Hydrochloric  Acid, 
wash  precipitate  with  water  and  crvstallise  from  Alcohol. — P.J.  ii  /rs.881. 

The  use  of  ThymolsuIphonepMlialeinhas  many  advantages  as  an  Indica¬ 
tor  an  acidimetry  owing  to  the  fact  that  it  shows  two  distinct  changes  of  colour 
at  different  hvdrion  concentrations.  It  may  he  used  for  the  differential 
titration  of  mixtures  of  weak  and  strong  acids,  e.g.,  Benzoic  and  Hydrochloric 
or  Acetic  and  Sulphuric,  although  in  the  last  the  error  may  be  as  much  as 
+  or  —  0-5%.  It  can  be  used  to  titrate  Aniline  with  Hydrochloric  Acid.— 
Abst.  Ann.  Rep.  Chem.  Soo.,  1919  fVol.  XV.),  p.  132. 

For  further  details  see  Chapter  on  Indicators  and  p.  416, 
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Ewalcl  s  a  est  Breakfast  consists  of  two  or  three  ounces  of  dry  bread 
and  10  ounces  of  hot  water,  or  weak  tea  without  milk  or  sugar.  The  Lactic 
Acid  in  bread  vitiates  the  results  where  the  presence  of  this  acid  is  of  import¬ 
ance,  as  in  the  early  stages  of  cancer. 

Boas’s  Test  Breakfast  (given  after  lavage)  consists  of  one  full  table¬ 
spoonful  of  oatmeal  to  a  quart  of  water,  reduced  to  a  pint  by  boiling.  There 
are  a  variety  of  other  test  (meat  and  bread)  meals. 


The  following  are  abstracts  from  the  works  of  Willcox,  Herschell,  Martin 
and  others : — 

Chemical  Examination  of  the  gastric  contents  after  a  test  meal, 
containing  little  protein  and  nitrogenous  bases. — Willcox. 

The  Hydrochloric  Acid  in  this  case  will  be  present  as  far  as  possible  in  the 
free  condition  (which  is  the  point  of  importance  in  diagnosis  of  gastric  ulcer). 

I.  Total  Acidity  (Normally  =  0T5%  HC1).  Determine  whether  there  is 
active  Hydrochloric  Acid  or  a  mixture  of  this  and  organic  acid.  Usually  in 
chronic  gastritis  acidity  is  low.  In  gastric  ulcer  it  is  high.  In  carcinoma  it 
is  usually  low.  (A  normal  acidity  does  not  exclude  gastric  carcinoma.) 

It  is  increased  in  simple  hyperchlorhydria,  peptic  ulcer,  cholelithiasis, 
appendicitis,  and  colitis. — L.  i./ 13 ,462. 

Increase  in  the  mineral  Chlorides  may  be  an  earlier  sign  of  carcinoma  than 
the  diminution  of  the  active  acid.  The  condition  may  be  accounted  for  by 
the  secretion  of  an  alkaline  fluid  in  the  stomach — probably  by  a  malignant 
growth  that  has  begun  to  ulcerate.— -Q.  ,T1.  Med.,  Apl.,  iqii,334. 

Without  doubt  both  total  acidity  and  free  Hydrochloric  Acid  are  raised  in 
a  considerable  proportion  of  ulcer  cases.  Duodenal  cases  show  on  an  average 
a  larger  and  more  constant  increase  of  acidity  than  the  ulcers  on  the  gastric 
side.  Discussion  on  gastric  ulcer. — B.M.J.  ii./i2,940,  et  seq. 

Litmus  Paper  is  affected  by  Hydrochloric,  Lactic  and  Butyric  Acids. 

Congo  Red  Paper — As  already  stated — the  colour  caused  by  organic 
acids  will  disappear  on  warming  over  spirit  lamp  whilst  that  due  to  Hydro¬ 
chloric  acid  remains. 


II.  Hydrochloric  Acid.  This,  according  to  Willcox,  is  either  (a)  free, 
(b)  combined  with  protein  and  organic  bases  ( i.e ..  physiologically 
active),  or  (c)  Inorganically  Combined  (i.e.,  physiologically  in¬ 
active).  Normally  free  KOI  is  01%. 


(a)  Phloroglucin  test  for  free  Hydrochloric  Acid  ( Gunzburg ) : — 
Phloroglucin  2  Gin.,  Vanillin*  1  Gm.,  Alcohol  90%  30  Gin.  A  rose  red  colour 
formed  on  warming  a  few  drops  with  an  equal  amount  of  the  specimen  in  a 
porcelain  dish  indicates  presence  of  the  Acid.  May  also  he  best  kept  in 
powder  form — 2  parts  of  Phloroglucin  and  1  part  of  Vanillin.  As  much  as  will 
lie  on  the  point  of  a  penknife,  added  to  a  few  drops  of  alcohol,  forms  a  perfectly 
reliable  solution.  This  is  the  most  trustworthy. 

This  test  is  positive  with  free  mineral  acids,  and  may  be  relied  on  to  show 
the  absence  of  Free  Hydrochloric  Acid. — L.  ii./i2,l!04. 

Resorcin  will  do  instead  of  Phloroglucin — a  few  crystals  of  this  and  or 
Vanillin  dissolved  in  a  drop  of  the  test  meal  and  evaporated  to  dryness  give 
a  clear  result. — Slightly  more  purple  than  with  Phloroglucin.  Ihe  result  is 
positive  with  very  dilute  Hydrochloric  Acid  in  protein  solution,  and  negative 
with  combined  Hydrochloric  Acid  and  with  Lactic  Acid.  P.  N.  lanton. 


L.  ii./ x 8,125.  ,  .  , 

Response  to  f  Dimethylamidoazobenzol  may  ne  given  by 


organic  adds 


*  Vanilla  Extract.  A  menstruum,  containing  47—50%  of  Alcohol,  will 
produce  the  best  Vanilla  Extract,  as  regards  clearness,  colour  and  flavour. 
P.R.  ’2^,257.  Vanillin,  Piperonal  and  Coumarin  Estimation.— L.  Radcime 
and  E.  Sharpies,  P.R.  ’24.396,437.  A  patent  specification  for  the  preparation 
of  Vanillin  is  based  on  using  the  condensation  product  of  Guaiacol  and  Lhiorai 
Hydrate.  The  Guaiacyltri-chloromethyl  Carbinol  obtained  is  hydrolised,  and 
the  acids  obtained  are  oxidised  to  Vanillin. — P.R.  '24,288.  See  also  .  .ia>, 
P  P.  9  2  A  351 

tDimethyl-amino-azo-benzine  is  red  at  PH  2'9  and  yellow  at  1H  4  0. 
A  0'2%  solution  in  90%  Alcohol  is  employed. 
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if  these  are  present  in  large  amount.  The  latter  may  be  used  first,  followed 
by  Gunzburg’s  test  as  confirmatory.  If  the  test  meal  has  been  such  as  to 
give  the  Hydrochloric  Acid  the  opportunity  of  being  present  in  the  free  con¬ 
dition,  then  in  normal  gastric  contents  it  will  u^uailv  be  present. 

In  gastric  ulcer  and  hyperchlorhydria  Free  Hydrochloric  Acid  is  always 
present ;  in  carcinoma  scarcely  ever  present. 

(Lignefied  Tissue  moistened  with  a  little  Hydrochloric  Acid,  then  a  little 
Phloroglucln  applied,  gives  the  well-known  crimson  colour.  The  author 
has  found  that  Resorcin  moistened  with  Hydrochloric  Acid  gives  a  purple 
colour  with  pine  wood  (also  with  oak  and  teak,  but  not  so  rapidly),  and  with 
newspaper  made  from  wood  pulp,  but  Resorcin  give3  no  colour  with  linen 
papers.) 

Boas*  Test  for  Free  Hydrochloric  Acid. — Resorcin  5,  Cane  Sugar  3, 
Alcohol  100.  This  test  is  used  exactly  as  Gunzburg’s  test,  the  same  reel 
color  being  produced,  but  Boas’  requires  heating  more  carefully,  as  it  chars 
more  readily  and  the  color  is  not  permanent. 

( b )  Physiologically  Active  Hydrochloric  Acid,  i.e..  Free  and  combined 
with  protein  and  organic  bases  (normally  about  015%) 

Witlcox’s  Modified  Volhard  Method. 

Two  equal  quantities  (20  Cc.)  of  gastric  contents  are  taken  and  in  one  the 
total  chlorides  is  estimated  by  adding  excess  N/10  Silver  Nitrate  and  titrat¬ 
ing  back  with  Ammonium  Sulphocyanide.  From  the  other  quantity  free 
HC1  and  the  acid  combined  with  organic  Nitrogen  compounds  is  removed  by 
evaporation  and  gentle  ignition,  the  remaining  inorganic  chlorides  being 
then  determined  as  before.  Difference  gives  Active  HC1.  In  gastric  ulcer 
and  hyperchlorhydria  the  Active  HOI  is  equal  to  or  nearly  equal  to  the  total 
acidity,  and  is  usually  over  0-15%.  In  gastric  carcinoma  the  Active  HOI, 
as  found  by  Willcox,  is  nearly  always  much  reduced. — always  under  0T%. 
In  chronic  gastritis  the  Active  HC1  is  often  below  normal. 

Differential  Estiitiation  of  Physiologically  Combined  and  the  Free  Acid. 

The  fluid  is  titrated  with  Alkali  in  presence  of  Diuiethyi-amidoazobenzol  as 
indicator,  the  result  being  the  physiologically  combined  +  Free  Hydrochloric 
Acid;  then  another  portion  is  titrated  with  Alizarin  Red  (1%  Aqueous  Sol  ition) 
as  indicator,  which  gives  Free  Hydrochloric  Acid  only.  The  amount  of  alkali 
required  in  first  titration  minus  the  amount  required  for  the  second  titration 
is  the  amount  required  by  the  Physiologically  Combined  Hydrochloric  Acid, 
i.e..  Hydrochloric  Acid  combined  with  proteins  and  other  weak  bases „  e.g., 

1st  titration  showed  0-2%  calculated  as  Hydrochloric  Acid 
2nd  titration  showed  0T5%  Free  Hydrochloric  Acid. 

0-2 — 0-15  —  0-05%  Physiologically  Combined  Hydrochloric  Acid- 

Total  chloride  concentration  and  acidity  of  the  gastric  contents. — B.C.A. 
’28,A1153. 

Thymol  Blue  (Thymolsulphonephthalein)  as  indicator  for  gastric  co¬ 
tents  examination.  The  free  Hydrochloric  Acid  is  determined  by  the  first 
change  at  Ph  2  and  the  total  acid  by  the  chan  e  at  Ph  8-8. — S.  W.  Cole  and 
W.  J.  Adie,  L.  i./2i,423.  See  also  p.  414. 

It  is  suggested  to  retain  Dimethyl-amino-azo-benzene,  since  most  of  the 
data  has  been  obtained  with  this  indicator,  and  in  some  cases  the  acidity, 
although  considerable,  might  not  be  high  enough  to  effect  the  first  colour 
change  of  Thymol  Blue. — J.  T.  H.  Ryffel,  L.  i./2i,586,  see  also  ibid  778. 

The  active  Hydrochloric  Acid,  according  to  Willcox,  is  best  titrated  by  the 
modified  Silver  Nitrate  titration  method  (described  above)  of  Lancet,  June, 
1905. — L.  i./24,594. 

III.  Organic  Acid,  Lactic  Acid.  According  to  Willcox  great  importance 
should  not  be  attached  to  presence  or  absence  of  this  acid.  Organic  Acids  in 
considerable  amount  are  present  in  carcinoma  of  the  stomach  and  where  much 
fermentation  is  going  on. 

Uffelmann’s  Test  for  Lactic  Acid — (not  entirely  satisfactory).  Ferric 
Chloride  Solution  1  drop,  Phenol  0-4  Gm.,  water  to  50  Cc.  (Delicacy  limit  1 : 
10,000— the  violet  colour  changes  to  yellow.) 

An  approximate  estimation  may  be  conducted  as  follows : — 

Distil  off  30  Cc.  from  40  Cc.  of  the  filtered  stomach  contents  the  total  acidity 
of  which  is  known.  The  volatile  acids  go  over  :  the  residue  contains  the  Lactic 
and  Hydrochloric  Acids.  The  acidity  of  the  distillate  (found  by  titration  with 
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W 1  •  £oda,  ^ing  Phenolphfclialein  as  indicator)  deducted  from  the  total  acidity 
A  (found  by  titrating  10  Cc.  of  the  filtered  stomach  contents  in  the  saun- 
manner,  the  result  being  expressed  in  terms  of  Hydrochloric  Acid)  Oves  the 
amount  of  Lactic  and  Hydrochloric  Acids  together.  If  the  amount  of  HC1 
H  (found  in  the  same  way  as  “A,”  but  using  Dimethvl-amido-azobenzol 
as  indicator)  be  deducted  from  this,  the  remainder  is  Lactic  Acid. 


IV  Mucin.  Important.  In  gastric  ulcer  and  hyperchlorhydria  usually 
absent.  In  gastric  carcinoma  a  definite  precipitate  occurs  on  adding  2%  Acetic 
Acid.  In  simple  gastritis  often  present  in  small  amount. — Wilicox.  It  is 
soluble  in  Sodium  Hydrate  Solution.  Dried  film  is  deeply  stained  reddish 
violet  by  Thionin  Staining  Solution. 

Mucus  normally  is  stained  faintly,  but  that  met  with  in  chronic  gastritis 
deeply  with  Methyl  Green. 

Blood  is  recognised  microscopically. 

Ferment  Activity.  Determination  of  Pepsin  and  pepsinogen  present  is 
of  great  importance.  The  method  of  Wilicox  is  as  follows  : — 

Action  on  unlit  Dy  determination  ox  tne  activity  ux  tne  gastric  juice  by  Rennio 
contained  (usually  proportionate  to  Pepsin)  by  using  a  series  of  tubes  contain¬ 
ing  5  Cc.  or  milk,  to  which  are  added  gradually  increased  quantities  of  the 
gastric  juice,  and  the  mixtures  maintained  at  40°  C.  for  30  minutes.  About 
0-2  Cc.  of  normal  gastric  juice  (of  the  adult)  is  required  in  this  test. 

In  gastric  carcinoma  much  more. 

Iu  gastric  ulcer  and  hyperchlorhydria  usually  less  (0-05  or  less) 

In  certain  cases  it  may  be  necessary  to  estimate  Renninogeu, — consult 
the  paper. 


Rennin  is  tested  for  by  adding  a  few  drops  of  the  filtered  and  neutralised 
stomach  contents  to  two  or  three  Cc.  of  milk  and  maintaining  the  mixture  at 
98°  F.  for  a  quarter  of  an  hour,  resulting  coagulation  indicates  presence. 

For  testing  for  Rennin  Zymogen,  a  small  quantity  of  Calcium  Chloride 
is  added  prior  to  incubation  A  pocket  incubator  may  be  used  for  these 
experiments. 

Digestive  activity  of  the  stomach  contents  (i.e.,  amount  of  Pepsin  secreted  ) 
increases  or  diminishes  with  the  amount  of  Hydrochloric  Acid  secreted  by  the 
raucous  membrane.  A  number  of  cases  of  gastric  carcinoma  compared  with 
cases  of  ulcer  and  functional  disease  showed  that  on  the  whole  the  greater  pro¬ 
portion  of  cases  evidenced  a  great  diminution  of  acid  secreted,  as  well  as 
diminution  of  digestive  power. — S.  Martin,  L.  L/09,398. 

The  pain  of  Gastric  Ulcer  has  been  attributed  to  an  excess  of  Hydro¬ 
chloric  Acid  acting  on  the  affected  membrane.  0-5%  Hydrochloric  Acid 
applied  to  an  abrasion  of  the  skin  produces  smarting  and  might  be  expected 
to  cause  pain  in  a  gastric  ulcer,  but  was  quite  tolerated  when  4  ounces  were 
introduced  into  the  empty  stomach  by  a  tube  where  gastric  ulcer  was  sub¬ 
sequently  diagnosed  by  operation.  Similarly  Heartburn  has  often  been 
ascribed  to  the  regurgitation  of  the  Hydi’ochloric  Acid  into  the  oesophagus, 
but  some  observations  negatived  this  also  :  nevertheless  the  Acid  is  in  some 
way  evidently  connected  with  the  production  of  the  pain,  as  Alkali  relieves 
it. — L.  i./n,l2l5. 


Nitrogen  Factor. 

The  Phenolphthalein  and  Dimethylamidoazo-benzene  reading?,  of  acidity 
are  employed  to  give  what  is  termed  the  Nitrogen  Factor.  In  an  active 
stomach  “  Phenol  ”  minus  “  Dimethyl  ”  reading  is  a  constant  under  Normal 
Test  Nitrogen  meals,  etc.  A  certain  multiple  of  this  constant — the  Nitrogen 
Factor  is  normally  about  2*4.  A  rise  above  this  indicates  stasis  or  impair¬ 
ment  of  the  digestive  process.  Table  of  19  cases  presenting  appendicular 
disturbance. — C.  Singer,  L.  ii./r 2,17 11 .  , 

Test  for  the  products  of  Starch  Digestion.  The  presence. ot  Erytnro- 
dextrin  in  any  quantity  (giving  a  brown  colour  with  Lugol’s  Solution)  one  hour 
after  a  test  breakfast  will  point  to  bypochlorhydria. 

Gunzburg’s  Capsule,  for  testing  digestive. power,  consists  of  ft  inch  of 
thin  rubber  tubing,  £  inch  in  diameter,  containing  i£  gr.  Potassium  Jouiae 
plugged  with  pledgets  of  Fibrin  at  each  end. 

Fermentation  is  examined  by  means  of  an  ordinary  Doremus  (Jreometer. 

Estimation  of  the  digestive  power  of  the  gastric  juice  is  effected  with 
hard  boiled  egg  by  examining  for  peptone  after  two  hours  or  so  at  40  U- 

Vol.  II. 
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Peptic  Index  ascertained  by  means  of  Edestin,  a  substance  made  from 
Linseed,  purified  by  recrystallisation  from  warm  salt  solution.  It  is  soluble 
1  in  60  of  0-2%  Hydrochloric  Acid,  1  in  25  of  0-5%  Sodium  Hydrate,  about 
1  in  460  of  4%  Sodium  Chloride. 

Employed  as  diagnostic  in  a  variety  of  diseases. — B.M.J.  ii./i3,885. 

keratin  Coated  Hard  Gelatin  Capsules  (largest  size)  filled  with 
Bismuth  Carbonate,  and  Chain  Cachets  (2  inches  of  fine  silver 
cnain  in  a  cachet  attached  to  a  piece  of  silk),  are  used  for  X  Ray  examina¬ 
tion  of  the  stomach.  Barium  Sulphate  and  Bismuth  are  also  used,  cf 
Vol.  pp-  222,  228,  232. 

Microscopic  Examination  reveals  starch,  sarcinse  and  the  Oppler 
Boas  Bacillus,  present  in  malignant  disease — stained  with  Methylene 

Blue.  (It  is  Gram  4-  staining.) 

Gastric  function  in  health  and  disease. — J.  A.  Ryle,  L.i./25,583,641,697,754. 

The  technique  and  clinical  interpretation  of  the  fractional  method  of  gastric 
analysis. —  L.  M.  Morris,  Jl.  R.N.M.S.,  Apl.  *26,89. 

Tropaeolme  00  and  Methyl  Orange  (Heiianthin),  e.g.,  as  Solution 
— Metnyl  Orange  0-4,  Alcohol  (90%)  50,  Water  to  200,  are  yellow  colours  used 
for  testing  for  the  presence  of  free  acids.  The  former  is  changed  to  crimson 
by  acids,  the  latter  to  pink,  but  no  change  is  produced  by  Carbon  Dioxide, 
Acid  Carbonates  or  Metallic  Salts.  They  are  not  suitable  for  Organic  Acids. 
Acid  Phosphates,  e.g.,  NaHsPQ4  are  not  acid  to  Methyl  Orange. 

Rosolic  Acid.  Syn .  Aurin,  Corallin. 

1%  in  60%  Alcohol.  Turns  rose  red  with  alkalis  and  yellow  with  acid. 
Remove  CO*.  It  is  not  suitable  in  presence  of  NHS. 

See  also  Table  of  Indicators . 


WATER  ANALYSIS  NOTES  (CHEMICAL). 

Work  in  an  atmosphere  ammonia-free.  The  sample  of  Water  should  be 
received  in  a  ‘  chemically  clean  '  Winchester  quart-stoppered  bottle,  and 
dated. 

Note  Physical  Characters,  smell,  sediment,  and  colour  in  a  3  feet  tube. 

Total  Solids  are  ascertained  by  evaporating  100  Cc.  in  a  platinum  basin 
on  the  water-bath,  the  result  being  expressed  in  parts  per  100,000  or  grains 
per  gallon  (parts  per  70,000).  The  quantity  being  determined,  it  is  essential 
that  the  amount  of  volatile  and  non-volatile  matter  should  be  determined, 
or,  in  other  words,  the  amount  of  organic  and  inorganic  solids,  or  those  that 
will  disappear  on  ignition  and  those  that  will  not.  (Some  of  the  inorganic 
solids,  e.g.  Magnesium  Carbonate,  Calcium  Nitrate,  will  also  be  decomposed 
on  ignition.)  Also  notice  the  appearance  on  ignition,  i.e.,  charring  (indicating 
organic  matter),  fuming,  scintillation,  &c. 

Oxygen  Absorbed. — Warm  i  litre  of  the  sample  about  20  minutes  in 
a  flask  with  1  Gin.  Ferrous  Ammonium  Sulphate  FeS04(NH4)sS04.6Hs0 
acidified  with  dilute  Sulphuric  Acid,  then  baek-titrate  with  n/10  Potassium 
Permanganate. 

Free  and  Albuminoid  Ammonia. — Prepare  some  water,  NH*  free,  by 
acidulating  some  good  tap  water  with  Sulphuric  Acid,  about  2  drops  of  a  1 
in  3  solution  to  a  litre  of  water  and  distilling.  By  so  doiDg  (the  retort  and 
condenser  being  chemically  clean)  even  the  first  drop  of  distillate  is  Ammonia- 
free.  Distillation  mav  proceed,  but  must  not  be  pushed  too  far.  The  dis 
tillate  should  be  Nesslerised  to  verify  its  purity.  Take  500  Cc.  of  sample  in 
a  boiling  flask  with  rubber  cork  to  connect  with  condenser.  Distil  200  Cc., 
Nesslerising  each  50  Cc.  of  distillate  with  standard  NH4C1  of  which  1  Cc.  = 
0-0 1  mg.  NH*.  Add  together  the  equivalent  quantities  of  NH3  and  double 
the  result  to  arrive  at  number  of  mgrs.  of  Free  Ammonia  per  litre  =  parts  per 
million.  Then  add  50  Cc.  of  a  solution  of  0.4  Grn.  Potassium  Permanganate 
and  id  Gin.  Potassium  Hydrate  winch  has  been  iresnly  boiled  20  minutes. 
Distil  again  and  Nesslerise  the  Albuminoid  Ammonia  in  50  Co.  of  the 
distillate  at  a  time  until  it  is  NHS  free.  Add  the  equivalents  together  aDd 
double  as  above  for  parts  per  million. 
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Wanklyn  divides  waters  in  the  following- — 

Glass  I.  Of  extraordinary  purity,  yielding  from  0-00  to  0  05  part  per  million 
of  Albuminoid  Ammonia,  which  cannot  be  objected  to  organically. 

° lass  J1 .  The  general  drinking  waters  of  this  country,  containing  0-05  to  0-10 
organicalimm°ld  Amm0ma  per  viiUion—this  amount  may  be  considered  safe 

Class  I'll.  Dirty  waters ,  yielding  more  than  0-10  part  of  Albuminoid  Ammonia 
per  million. 


Syn.  Solution  of  Potassio 


Cg)Nessler’s  Reagent  for  Ammonia. 

Mercuric  Iodide. 

Dissolve  Potassium  Iodide  7  and  Mercuric  Chloride  21.  in  Distilled  Water 
160.  To  this  add  more  of  the  Mercuric  Chloride  in  solution  until  the  pre¬ 
cipitate  no  longer  disappears  on  well  stirring,  and  a  slight  permanent  pre¬ 
cipitate  remains.  Then  add  Sodium  Hydroxide  24,  dissolve,  add  a  little 
more  solution  of  Mercuric  Chloride  and  Distilled  Water  q.s.  to  200. 

On  the  addition  of  this  test  to  ammonia  or  an  ammonium  salt  in  solution 
it  lets  fall  a  brown  precipitate  which  may  be  Di-mercurie  Ammonium  Iodide 
the  equation  being 

2HgIj  +  3K0H  +  NH3=NHg2LH20+3KI-!-2Hs0. 

Schmidt  gives  the  composition  of  the  body  precipitated  as  HgINH8+HgO 
—a  basic  Mercury-Ammonium  Iodide. 

Nessler’s  Reagent  (Richmond’s  Formula). 

A  very  sensitive  reagent  may  be  made  by  mixing  a  solution  of  17-5  Gm.  of 
Potassium  Iodide  in  100  Cc.  water  with  15  Gm.  Mercuric  Chloride  in  300  Cc. 
water,  thoroughly  washing  precipitate  by  decantation,  and  dissolving  in  17-5 
Gm.  Potassium  Iodide  in  100  Cc.  water.  A  few  drops  of  Mercuric  Chloride 
solution  are  then  added  until  a  precipitate  insoluble  on  shaking  is  formed  ; 
the  mixture  is  diluted  to  about  500  Cc.,  cooled  in  ice  and  mixed  with  a  solu¬ 
tion  of  105  Gm.  Sodium  Hydroxide  in  250  Cc.  The  mixture  is  made  up  to 
1  litre  and  allowed  to  settle. — H.  D.  Richmond,  per  P.  J.  ih/25,394.  We  have 
tried  this  formula  and  found  it  satisfactory — it  is  far  more  delicate  than  the  B.P . 
’14  formula.  For  a  f  urther  Modification  see  p.  385. 

Estimation  of  Ammonia  in  Water  in  presence  of  Hydrogen  Sulphide. 

The  presence  of  Hydrogen  Sulphide  in  a  water  interferes  with  the  Nessler 
test.  If  the  amount  of  Ammonia  be  large  the  Sulphide  may  be  precipitated 
with  a  Zinc  or  Lead  Salt  and  the  Ammonia  can  then  be  estimated  directly 
by  the  Nessler  Reagent.  If  the  amount  is  small  it  is  best  to  add  to  500  Cc  , 
of  the  water,  a  measured  quantity  of  N  Sulphuric  Acid  and  distil  100  Cc.,— 
this  completely  removes  HaS.  A  volume  of  N/a  NaOH  equal  to  that  of  the 
H,SO,  used  is  now  added.  The  water  is  again  distilled  until  200  Cc.  have 
collected  and  the  Nessler  test  is  applied  to  the  distillate. 

Chlorine.  Titrate  100  Cc.  in  a  white  basin  with  standard  AgNOs  of  which 
1  Cc.  =1  mgr.  of  Chlorine,  using  potassium  chromate  as  indicator.  The  re¬ 
agents  must  be  Cl-free  and  the  water  roust  not  have  an  acid  reaction.  The 
average  content  is  about  2  parts  per  100,000,  though  frequently  one  finds  a 
content  of  5  to  15  parts  per  100,000.  It  should  be  remembered  that  urine 
and  sewage  are,  comparatively  speaking,  highly  charged  with  chlorine — this 
enables  the  analyst  to  determine  whether  a  high  albuminoid  Ammonia  con¬ 
tent  is  attributable  to  sewage  or  vegetable  influence.  Per  contra  almost 
entire  absence  of  chlorides,  coupled  .with  excess  of  .Albuminoid  Ammonia, 
and  little  free  Ammonia  suggests  vegetable  contamination  of  a  dangerous 
character.  One  frequently  obtains  waters  for  examination  with  an  excetd- 
ingly  high  Cl-content  in  conjunction  with  an  almost  total  absence  of  organic 
impurity  Such  waters,  though  ‘  saline,’  are  suitable  for  drinking  mmiosfs, 

Nitrites.  To  100  Cc.  of  the  sample  add  a  weak,  slightly  acidulated, 
colourless  solution  of  Meta-phenylenediamine.  Nitrites  give  an  amber  to 
mahogany  colour  according  to  the  amount.  Conduct  a  control  experiment. 

Neutral  Red  Test.  To  10  Cc.  of  water  add  1  Cc.  of  a  0-0025%  aqueous 
solution  of  Neutral  Red  followed  by  3  Cc.  of  dilute  sulphuric  acid.  A  deep 
blue  colour  indicates  nitrites,  -005  mgm.  per  litre  shows.  The  test  is  not 
affected  by  presence  of  iron,  manganese  or  other  metallic  salts  which  occur 
in  natural  waters. — J.C.S.A.  ii./23,505.  We  found  this  satisfactory. 

Resorcin  Test.  Prepare  a  reagent  by  dissolving  Resorcin  3  Gm.  in  pure 
Sulphuric  Acid  50  Cc.,  giving  a  pale  greenish-yellow  solution.  Fill  a  test- 
tube  with  the  water  to  be  tested  to  about  two-thirds  full,  and  run  3  or  4  Cc. 
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of  reagent  down  the  side,  without  mixing.  In  presence  of  nitrites  a  pink  ring: 
is  formed.  The  test  can  he  made  quantitative  by  matching  with  a  known 
Sodium  Nitrite  solution  and  reading  result  after  20  minutes. — Y.B.P.  ’23,175.. 

Nitrates.  The  test  employed  is  to  mix  1  part  of  saturated  solution  of 
3  Brucine  Salt  with  3  parts  of  the  specimen,  and  to  “layer”  beneath  this 
carefully  1  part  of  pure  Sulphuric  Solution — a  pink  colouration  indicates, 
their  presence. 

Diphenylamine  (0*H*)2NH=*  109-096  in  1%  solution  in  sulphuric  acid  is- 
a  very  delicate  test  fornitric  acid, giving  a  blue  ring  on  properly  layering. 

In  the  basic  condition  it  is  practically  insoluble  in  water  and  soluble  about 
1  in  8  of  alcohol,  90%. 

Diphenylamine  Reagent  ‘  A.R.*  Dissolve  Diphenylamine  0-085  6m. 
in  190  Cc.  of  dilute  Sulphuric  Acid  (1  :  3)  and  when  cold  make  up  to  50b  Ge„ 
with  strong  sulphuric  acid. 

Nitrates,  determination. 

(1)  Improved  Phenolsulphonxc  Acid  Method. 

The  Phenolsulphonic  Acid  Reagent  is  prepared  by  heating  4  Gm.  Phenol 
with  4  Cc.  of  water  and  100  Cc.  of  concentrated  Sulphuric  Acid  for  6  hours 
at  80 — 85°  C.,  adding  Sulphuric  Acid  to  500  Cc.,  and  then  diluting  to  a  litre 
with  a  mixture  of  200  Cc.  of  water  and  300  Cc.  of  Sulphuric  Acid. 

To  25  Cc.  of  the  sample  is  added  2  Cc.  of  the  reagent  and  water  is  removed 
by  evaporation.  The  residue  is  twice  dissolved  in  about  10  Cc.  of  water, 
and  evaporated  as  dry  as  possible.  It  is  then  taken  up  in  95  Cc.  of  water  and 
3  Cc.  of  0-880  Ammonia  is  added.  The  colour  is  compared  with  that  obtained 
by  similarly  treating  a  standard  solution  of  Potassium  Nitrate  containing  0-1 
rngm.  of  N  as  nitrate. — R.  C.  Frederick,  Analyst,  1919;  P-  281. 

(2)  Mayrhofer’s  Method. 

5  Cc.  of  concentrated  Sulphuric  Acid  is  run  into  5  Cc.  of  the  water  and  the 
mixture  is  titrated  with  standard  Indigo  solution,  the  titre  of  which  is  deter¬ 
mined  by  means  of  a  solution  containing  0-0962  Gm.  Potassium  Nitrate 
(  =  0-06  Gm.  Nitric  Acid)  and  1  Gm.  of  Sodium  Chloride  per  litre. — Analyst, 
1922,  p.  311. 

Nitrates  and  nitrites  can  be  estimated  as  Ammonia  by  Nesslerising  after 
reduction  with  the  Zinc-Copper  couple. 

Sulphates.  The  estimation  of  these  is  relatively  seldom  required.  A 
volume  of  the  water  may  be  concentrated  and  precipitated  with  Barium 
Chloride  in  HC1.  solution  in  the  usual  way.  A  new  method  employing  Benzi¬ 
dine  is  given. — P.J.  ii./x 5,139. 

Total  Hardness. — To  100  Cc.  of  specimen  add  the  least  amount  of  soap 
solution  (standardised  so  that  1  Cc.  =  1  mgrm.  Calcium  Carbonate  or  its 
equivalent)  that  will  give  a  lather  which  will  have  an  unbroken  surface  at  the 
end  of  5  minutes.  1  Cc.  of  the  soap  solution  must  be  deducted  from  the 
amount  required,  as  100  Cc.  of  Distilled  Water  would  require  1  Cc.  to  furnish 
a  lather.  The  number  of  Cc.  of  soap  solution  required  gives  the  number  of 
mgrm.  of  Calcium  Carbonate  in  the  100  Cc  of  the  specimen  or  the  parts  per 
100,000. 

Standard  Soap  Solution  for  the  above  determination  : — Dissolve  1C  Gm. 
of  Hard  Soap  in  i  litre  Alcohol  35%  I  Cc.  of  this  solution  will  contain  soap 
approximately  equivalent  to  1  mgr.  CaCOv  To  standardise  to  this  equivalent, 
dissolve  1  Gm.  Powdered  Marble  or  Calcium  Carbonate  in  slight  excess  of 
Hydrochloric  Acid,  evaporate  to  dryness  and  redissolve  in  distilled  Water,  g.s., 
to  1  litre.  Take,  say,  12  Cc.  of  this  solution,  add  Water  to  100  Cc.,  and  then 
Soap  Solution,  q.n.,  to  form  lather  as  above.  Adjust  the  Soar>  Solution  until 
13  Cc.  are  required.  (100  Cc.  of  distilled  water  a’one  would  consume  ap¬ 
proximately  1  Ce.  of  the  Soap  Solution  in  forming  a  lather.)  We  find  London 
tap  water  varies  between  15®  and  17*. 

Poisonous  Metals. — Concentrate  the  water  5  times  after  acidulating  with 
two  drops  of  Hydrochloric  Acid.  Add  Ammonium  Sulphydrate  solution.  A 
darkening  indicates  Pb,  Cu,  or  Fe,  but  not  Zn.  This  darkened  water  should 
be  divided  into  two  parts.  To  one  add  Hydrochloric  Acid — if  darkness  goes 
Fe  is  present.  To  the  other  portion  add  Potassium  Cyanide  Solution.  If 
darkness  goes  now  the  metal  is  Cu  :  if  it  does  not,  it  must  be  Pb.  This  latter 
proceeding  is,  of  course,  only  necessary  when  the  darkness  does  not  go  with 
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Hydrochloric  Acid.  Confirmatory  tests  should  always  be  employed  The 
confirmatory  test  for  Fe  n/nd  Cn  is  tr>  snmo  nnmn«i  . 


white  precipitate  with  Hydrochloric  Acid  and  Potassium  Ferrocvanide  See 
also  Details  for  Army  purposes,  infra. 

A  pure  soft  water  may  act  upon  zinc,  e.g.,  on  galvanised  kettles,  in  a 
solvent  way,  so  as  to  become  dangerous  to  health. 

Electrolysis  of  lead  water  pipes,  owing  to  leak  of  1-8  volts  in  earthed  return* 
of  electric  cable,  has  resulted  in  contamination  of  the  water. 

Ziuc  in  small  quantities  is  found  in  soft  waters  passing  through  galvanised 
iron  pipes.  From  the  health  aspect  and  danger  of  poisoning  from,  it  can 
be  ignored. — J.  C.  Thresh,  L.  ii./i5,1098.  See  also  B.M.J.  i./i5,80  (Park 
Prewett). 

Lead  in  Peaty  and  other  waters. 

Excessively  Pure  Water  may  be  solvent  of  lead  in  service  water.  It  is 
recommended  to  harden  it  by  adding  lime. 

Peaty’  Waters  owing  to  acidity  often  dissolve  lead  from  main  pipes  in  the 
form  of  lead  hydrogen  carbonate.  On  standing  or  on  boiling,  it  is  thrown 
out  with  the  calcium  carbonate. 

Leap- Absorption  from  drinking  water.  120  cases. — L.  ii/m.,213. 

Owing  to  the  brown  colours  of  Peaty  waters,  it  is  best  to  oxidise  with  Pot¬ 
assium  Permanganate  first,  adding  sufficient  quantity  to  render  distinctly 
pink;  then  render  alkaline  with  Ammonia  and  keep  for  about  48  hours.  The 
precipitate  contains  all  the  lead.  Collect  it  on  a  filter,  solve  in  a  few  drops 
of  strong  Hydrochloric  Acid  and  test  after  dilution  with  Alkali  Sulphide  in 
the  usual  way. — T.  Tickle,  Analyst,  1921, 46, 240;  Y.B.P.  ’22,130. 

Determination  of  minute  amounts  in  water  by  concentration,  dissolving  the 
Hydrogen  Sulphide  precipitate  in  Nitric  Acid  and  precipitating  as  Lead  Sul¬ 
phate. — Y.B.P.,  ’22,126. 

Plumbo-solvent  waters. — B.M.J.  ii. /s  6, 7 64 . 

Sodium  Silicate  added  to  water  supplies,  with  the  object  of  eliminating 
plumbo-solvent  action.  Unsuited  to  soft  acid  waters.- — T.  D.  Harries,  B.M.J. 

ii./27,40  ;  see  also  ibid  80. 

Chalxy’  Water. — Public  (and  often  other)  opinion  is  to  the  effect  that 
chalky  drinking  waters  may  be  responsible  for  a  variety  of  complaints  e.g. 
gout,  rheumatism,  calculus,  constipation,  biliousness,  dyspepsia,  eczema, 
goitre  and  arteriosclerosis.  P.  G.  Lewis  has  stated  :  “  There  is  no  evidence 
that  hard  water  has  any  bad  effect — on  the  contrary,  the  evidence  is  all  the 
other  way.”  . 

Hard  v.  Soft  Water. — Tabulated  results  of  examinations  give  no  indi¬ 
cation  whatever  that  the  hardness  or  softness  of  waters  have  anything  to 
do  with  the  prevalence  or  mortality  from  cancer,  phthisis  or  enteric,  similarly 
the  character  of  water  supplies  in  this  country  has  nothing  to  do  with  the 
general  death  rate. — J.  C.  Thresh,  B.M.J.  ii,/i3,1058. 

Magnesium  Estimation.  Render  the  water  neutral  to  Methyl  Orange 
and  treat  with  Potassium  Oxalate  in  slight  excess  of  the  amount  equivalent 
to  the  Calcium  present,  and  then  with  a  measured  excess  of  a  mixture  of 
standard  alkali  hydroxide  and  carbonate  solutions.  The  liquid  is  then  made 
up  to  definite  volume  and  filtered,  an  aliquot  part  of  the  filtrate  treated  with 
an  amount  of  Calcium  Chloride  equivalent  to  the  excess  of  Potassium  Oxalate 
used,  and  the  excess  of  alkali  titrated. — Abst.  Ann.  Rep.  Chem.  Soc.  1919 
(Vol.  XV.),  p.  141. 

/nterprefatfon  of  R&sults. 

Before  a  final  judgment  can  be  delivered  upon  any  water  there  have 
to  be  taken  into  consideration  (1)  its  geological  history,  (2)  the  rainfall 
before  and  after  collection,  (3)  the  method  of  storage  and  distribution, 
(4)  the  surface  drainage,  and  (5)  a  bacterial  examination.  A  water 
which  chemically  is  organically  pure  may  be  bacterially  contaminated, 
and  on  the  other  hand  a  bacterially  pure  water  may  be  chemically 
dangerous  or  suspicious. — Purvis,  P.J.  ii./io,149. 
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IODINE  IN  NATURAL  WATERS. 

The  Iodine  content  in  drinking  waters  has  interested  us  during 
the  past  year  from  the  following  aspects  : — 

(1)  The  devising  of  a  simple  j process  for  determining  the 
m a hute  amounts  of  the  element. 

(2)  The  possible  association  of  a  diminished  natural  Iodine  con¬ 
tent  with  endemicity  of  goitre. 

(3)  The  possibility  of  the  natural  Iodine  in  water  being  eliminat¬ 
ed  as  the  result  of  Chlorination  treatment,  e.g.,  in 
the  Metropolitan  Water  Board’s  supplies. 

(4)  Work  in  other  countries  on  the  subject. 

The  4  goitre  problem  ’  is  not  new,  though  it  has  recently  been 
attracting  attention.  It  is  of  interest  to  recall  that  as  far  back  as 
1851,  M.  Marchand  (a  Pharmacien  of  .Fecamp)  together  with  M. 
Chatin,  discussed  the  association  of  endemicity  of  goitre  with  the 
Iodine  content  of  rain,  river  and  sea-water,  air  and  soil. 

The  estimation  is  surrounded  with  a  number  of  technical  diffi¬ 
culties  and  it  was  necessary  to  verify  the  accuracy  of  the  methods 
of  previous  workers.  The  process  we  have  devised  has,  we  think 
many  advantages. 

1.  Estimation  of  Iodine  in  Water, 

The  following  process  was  tried  at  the  outset  : — 

Modified  Hunter’s  Method. 

In  a  survey  of  water  supplies  in  Kansas,  U.S.A.,  H.  W.  Brubaker, 
H.  S.  Van  Blarcom  and  N.  H.  Walker  (Jl.  Am.  Chem.  Soc.,  June  526‘ 
p.  1502)  used  Hunter’s  Method,  as  employed  for  Thyroid  estimations. 
This  consists  in  oxidising  the  Iodide  to  Iodate  by  boiling  with 
Sodium  Hypochlorite  Solution  acidified  with  Phosphoric  Acid  and 
continuing  boiling  until  all  free  Chlorine  is  driven  off.  The  solution 
is  then  cooled  and  Potassium  Iodide  added,  from  which  the  Iodic 
Acid  formed  liberates  Iodine.  The  Iodine  is  titrated  with  Standard 
Sodium  Thiosulphate  Solution,  using  Starch  Indicator. 

The  following  reagents  are  required:  (1)  Sodium  Hypochlorite 
Solution,  of  which  the  Chlorine  content  is  roughly  known  ;  (2) 
Phosphoric  Acid,  made  by  diluting  the  85%  acid  with  an  equal 
volume  of  water  ;  (3)  1%  Potassium  Iodide  Solution  ;  (4)  Standard 
Potassium  Iodate  Solution  for  standardising  the  Thiosulphate 
Solution ;  (5)  Standard  Sodium  Thiosulphate  Solution  of  strength 
0*00474  N  or  N/211  (1  Cc.  =  0T  mgr.  Iodine  in  the  sample). 

In  this  method  six  times  as  much  Iodine  is  titrated  as  was  originally 
present  in  the  sample,  making  it  possible,  it  is  suggested,  to  use 
smaller  samples,  thus  obviating  the  evaporation  of  large  volumes  of 
water,  1  to  2  litres,  evaporated  to  about  200  Cc.,  being  sufficient. 
For  each  determination  50  Cc.  Solution  of  Chlorinated  Soda,  U.S., 
should  be  used  and  40  to  60  Cc.  of  the  Phosphoric  Acid  Dilution. 

Phosphoric  Acid  gives  more  reliable  results  than  Sulphuric  Acid. 

The  authors  quoted  speak  well  of  the  method,  but  we  found  it 
unsatisfactory  for  the  minute  amounts  of  Iodine  present  in  1  to  2 
litres.  The  Thiosulphate  Solution  is  too  strong. 
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Process  of  Isabella  Leitch  and  J.  M.  Henderson  (Biochem. 
Jl.,  26,20,1003).  (A  modification  of  Von  Fellenberg’s  Method 
as  described  by  Veil  and  Sturm,  Deut.  Arch.  Klin.  Med.,  147,166 
1925  ;  Biochem  Z.  189,  371  ;  142,  246  ;  and  Kendall’s  process’. 
— J.  Biol.  Chem.  19,  251 ;  48,  149). 

A  convenient  quantity  of  the  water — we  employed  5  litres — with 
the  addition  of  1  Gm.  of  Potassium  Hydroxide  (Iodine-free),  is 
evaporated  to  dryness  and  the  residue  heated  in  a  6  cm.  nickel 
crucible  until  bubbling  ceases.  The  crucible  is  then  further  heated 
in  a  furnace  until  the  ash  is  dark  grey.  The  crucible  must  not 
glow.  It  is  then  cooled  and  the  ash  is  moistened  with  water  and 
again  heated  in  the  furnace  (about  10  minutes). 

After  cooling,  the  ash  is  extracted  with  water  and  the  solution 
filtered  through  a  No.  44  Whatman  Filter  Paper.  The  filtrate  is 
set  aside. 

The  filter  paper  is  returned  to  the  crucible  and  heated  in  the 
furnace  until  a  clean  ash  is  obtained.  When  cool,  the  filtrate  is 
returned  to  the  crucible  and  evaporated  to  dryness,  and  finally 
heated  in  the  furnace  for  1  minute,  then  cooled  and  3  Cc.  of  water 
added. 

The  thick  solution  is  gently  evaporated  until  a  skin  forms  on  the 
surface.  The  crucible  is  then  cooled  and  the  ash  extracted  three 
times  with  95%  Alcohol  and  filtered  through  Whatman  Paper. 
The  filtrate  is  evaporated  to  dryness  and  the  residue  gently  glowed 
for  a  few  seconds.  When  cool,  the  contents  are  dissolved  in  wafer 
and  transferred  to  a  50  Cc.  flask.  Two  drops  of  Methyl  Orange 
Solution  0-05%  are  added,  and  the  solution  made  just  acid  with 
2N  H2SQ4  and  about  1  Cc.  Bromine  Water  added. 

The  solution  is  boiled  down  to  1  or  2  Cc.  and  cooled.  Two  drops 
of  Potassium  Iodide  Solution  (a  small  crystal  in  20  Cc.)  and  two 
drops  of  Starch  Indicator  are  added,  and  the  solution  titrated  with 
N/500  Thiosulphate,  using  a  serum  pipette  (0T  Cc.  graduated  in 
1/1000  Cc.). 

If  due  precautions  have  been  taken,  the  end-point  is  quite  definite. 

Calculation  : — 

Titration  figure  X  Iodine  equivalent  of  Thio. 

6 

gives  the  amount  of  Iodine  in  the  sample. 

(E.  C.  Kendall  considers  his  method  applicable  to  quantities  of 
Iodine  ranging  from  0*005  to  5  mgr.,  which  is  obviously  of  little 
use  for  the  quantities  under  consideration.) 

The  Quantity  of  iodine  in  waters  is  usually  expressed 
in  terms  of  y  per  litre  of  water,  where  O-OOI  mt$r.,  i.e., 
1/1,000,000  Gm.,  or  O-OOOOOI  Gm.,  eq ruals  1-0  ys  a  factor  which 

has  been  used  throughout  the  work. 

Orr,  Godden  and  Dundas  drew  attention  to  two  possible  sources  of  error  in 
the  method  (the  analyses  are  detailed  later). 

(1)  Where  the  water  on  making  alkaline  and  evaporating  gives  a  big  pre¬ 
cipitate  of  Calcium  Carbonate  or  of  salts,  it  is  sometimes  difficult  to  ensure 
complete  extraction  of  the  Potassium  Iodide  with  Alcohol,  If  is  (iosira 
therefore,  after  the  first  ashing,  to  extract  the  residue  with  about  10  Cc.  of  hot 
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water,  repeating  this  extraction  twice.  The  estimation  of  Iodine  in  the  residue 
and  the  aqueous  extract  is  then  proceeded  with  separately  in  the  manner 
described. 

Thus,  Canterbury  hard  water  ( posted )  gave  by  the  usual  method  0-25  y  per 
litre  and  by  the  aqueous  extraction  method  4-32  y  per  litre.  Similarly,  Cam¬ 
bridge  water  gave  ( posted, )  0-08  and  0-8  y  per  litre  respectively. 

(2)  In  the  case  of  an  acid  mineral  water  with  a  high  Iodine  content  there 
may  be  a  marked  loss  of  Iodine  between  the  times  of  collection  and  analysis, 
unless  sufficient  Potassium  Hydroxide  is  added  to  the  water  to  make  it  alkaline 
at  the  time  when  the  sample  is  taken.  Thus,  without  this  precaution  Chadnor 
Villa  (Cheltenham)  water  gave  285  y  per  litre  and  with  this  precaution  930  y 
per  litre. — Jl.  Hygiene,  Jan.  25,1928. 

Our  own  criticism  of  these  methods  is  that  they  are  lengthy  and 
require  great  care  in  conducting. 

Under  ideal  conditions,  and  with  practice,  no  doubt  they  will 
work,  but  we  were  in  search  of  a  simpler  process. 

Permanganate  Method. 

Impressed  with  the  extreme  minuteness  of  the  quantities  of 
Iodine  under  consideration — of  the  order  of  a  few  millionth  parts 
of  a  gramme  per  litre — we  decided  to  evaporate  much  larger  volumes 
than  those  used  by  others.  We  examined  25-litre  quantities  of 
numerous  waters  from  different  parts  of  the  country. 

The  specimens  were  rendered  alkaline  by  addition  of  Potassium 
Hydroxide,  and  on  reaching  a  suitable  volume,  e.g.,  20  Cc.,  the 
liquid,  together  with,  all  the  solids  which  had  deposited,  was  trans¬ 
ferred  to  a  separator,  1  Cc.  of  5%  Potassium  Permanganate  Solution 
was  added  and  the  liquid  acidified  with  Sulphuric  Acid  and  shaken 
out  with  Chloroform  5  Cc.  The  Chloroform  layer  was  removed 
into  tubes  T  inch  in  diameter,  allowed  to  clarify  and  compared 
with  a  series  of  Standards  containing,  e.g.,  0-05,  0-075,  0-1,  0-125 
mgr,  of  Iodine,  each  in  5  Cc.  Chloroform. 

Dividing  the  resulting  figure  by  25,  the  content  per  litre  is  found. 
The  contents  in  the  series  just  referred  to  indicate  respectively 
2  -y,  3  y,  4  y,  and  5  -y. 

The  method  was  good  up  to  a  point,  but  during  the  in  vestigation 
it  was  dropped  in  favour  of  the  following  : — 

Sodium  Nitrite  Process. 

In  this  method  10  or  25  litres  (the  latter  amount  in  preference) 
are  rendered  alkaline  with  Potassium  Hydroxide  and  reduced  to 
dryness.  The  residue  is  gently  calcined,  powdered,  and  extracted 
ivith  95%  Alcohol.  The  Alcoholic  liquor  is  evaporated  to  dryness 
and  this  residue  also  gently  incinerated.  (As  a  practical  point, 
those  having  to  work  with  the  process  will  find  it  useful  to  know 
that  by  actual  comparison  we  found  that  strong  red  heating,  as 
distinct  from  gentle  incinerating,  made  no  appreciable  difference 
— but  reasonable  heating  is  to  be  preferred.)  The  residue  is  then 
dissolved  in  20  Cc.  of  water  and  transferred  to  a  separator,  1  Cc.  of 
dilute  Hydrochloric  Acid  or  q.s.  added,  then  5  Cc.  of  Petroleum 
Ether  (in  preference  to  Chloroform),  and  J  or  2  drops  of  10%  Sodium 
Nitrite  Solution  and  shaken  thoroughly  (use  the  smallest  amount 
requisite  to  throw  out  the  Iodine  :  avoid  excess).  Draw  off  the 
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Pmk  Petroleum -Ether  layer,  after  allowing  to  separate,  into  b  inch 
test-tubes,  and  match  the  tint  with  Standards,  as  previously 
mentioned.  J 

The  limit  of  delicacy  of  this  test  is  about  18  y,  i.e.,  approx.  y 
per  litre,  on  a  25-litre  quantity. 

By  this  process  the  author  was  able  to  demonstrate,  May,  1929, 
approximately  4  y  per  litre  in  the  London  main  (West  Middlesex 
Works)  supply. 

Experiments  were  made  with  a  view  to  titrating  the  Iodine  in 
Petroleum  Ether  (Solution  with  Thiosulphate.  Eor  a  small  quantity 
of  say  20  y,  Thiosulphate  solution  at  least  as  dilute  as  N/500  is 
needed,  because  20  y  are  equivalent  to  2/25  Cc.  of  that  strength. 
Further,  we  have  not  found  it  possible  to  determine  the  end  point 
accurately  with  Starch,  on  less  than  500  y.  The  project  was 
abandoned.  The  observation  of  the  depth  of  pink  colour  as  described 
is  far  more  delicate. 

It  may  be  mentioned  that  Von  Fellenberg  used  a  Potassium 
Nitrite  and  Sulphuric  Acid  method  with  Chloroform  as  solvent  in 
respect  of  blood  examinations. 

Palladium  Method. 

The  next  process  tried  was  a  modification  of  M.  Ad.  Chatin’s 
method  ( Cf .  Comptes  Rend.,  xxxv.,  46,  127  and  505).  This 
involves  evaporating  2  litres  with  alkali,  calcining  moderately  and 
extracting  with  94%  Alcohol.  The  Alcoholic  extractive  is  evaporated 
and  calcined  and  the  residue  is  taken  up  with  water  and  estimated 
colorimetrically  with  Palladium  (Palladous)  Chloride  solution,  1  in 
2,000,  acidified  with  Hydrochloric  Acid. 

The  estimation  is  conducted  in  Nessler  Glasses.  A  standard 
solution  for  comparison  containing  1  y  per  Cc.  is  used. 

Hampton  Water  (taken  direct  from  the  Thames,  strained,  not 
filtered),  we  found  by  this  means  to  contain  approx.  4  y  per  litre. 

Oxford  Water  showed  approx.  2  y. 

The  Metropolitan  Water  Board’s  main  supply  at  London  showed 
approx.  4  y  per  litre. 

( Note . — Palladous  Chloride  has  been  employed  in  the  past  as  a  test  for  Coal 
Gas  and  Carbon  Monoxide  and  was  recently  referred  to  for  detecting  escapes 
in  the  Holborn  Gas  Main  explosions.  It.  is  important  to  remark  that  the 
Palladous  Chloride  we  used  for  this  Iodine  investigation  does  not  demonstrate 
these  gases,  hence  possibility  of  confusion  in  our  results  on  this  score  is  ruled 
out.  The  best  compound  to  employ  for  testing  for  Coal  Gas  is  the  Sodium- 
Palladous  Chloride  (Sodium  Chloro-Palladite)  in  1  in  1,000  solution.  Gas 
passed  into  this  gives  a  brownish-black  coloration.  Paper  soaked  in  the  solu¬ 
tion  may  also  be  utilised). 


Oxygen  Incineration  Method. 

According  to  J.  F.  McClendon  (Jl.  Am.  Chem.  Soc. ,  1928,1093)  drinking  or 
sea-water  may  contain  too  much  organic  matter  for  xocune 
analysis  by  such  methods  as  Kendall’s  and  Chatin’s.  A  method  is_ described 
in  which  the  substance  is  ashed  in  an  atmosphere  of  Oxygen  in  a  cmica  tuDe, 
the  ash  extracted  with  water  or  Absolute  Alcohol  and  alter  evaporation  take 
up  in  2  Cc.  water.  The  solution  is  neutralised  witli  Phosphoric  Acid  contain¬ 
ing  Sulphurous  Acid,  and  Carbon  Tetrachloride  and  Sodium  Nitrite  are  adde  . 
The  colour  is  then  matched  with  a  standard  in  a  Bausch  and  Bomb  Coton- 
meter.  The  method  according  to  McClendon,  seems  to  be  accurate  to 
0-01-0-02  mgr. 
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2.  Possible  Association  o£  Diminished  Iodine  Content  With 

Endemic  Goitre. 

Whether  or  not  the  reason  for  goitre  being  endemic  in  certain 
parts  of  the  world — parts  of  Lancashire,  Derbyshire,  Switzerland, 
the  central  districts  of  the  U.S.A.,  and  New  Zealand — is  attributable 
to  the  absence  of  Iodine  in  the  drinking  water  is  still  unproven, 
though  the  subject  is  being  vigorously  followed  up  by  health 
authorities.  The  opinions  partly  affirm  and  partly  negative  the 
theory.  The  ‘  clinical  ’  treatment,  by  adding  small  quantities  of 
Iodine  to  the  domestic  salt  or  by  other  means,  is  fully  discussed  in 
Vol.  I.  of  this  Edition,  pp.  517,  714,  715,  775,  918,  1060,  and  1063,  to 
which  reference  should  be  made. 

The  Rowett  Research  Institute  (Aberdeen)  workers’  investigations 
have  already  been  referred  to.  We  take  the  following  from  the 
paper  ‘  Iodine  in  Drinking  Waters,’  by  J.  B.  Orr,  W.  Godden  and 
J.  M.  Dundas  (Jl.  Hygiene,  Jan.  25,  ’28),  previously  mentioned.  : — 

Examinations  by  von  Fellenbergin  Switzerland  (1923-4)  and  by  McClendon 
and  Hathaway  (1924)  in  the  U.S.A.  have  shown  that  in  those  countries 
drinking  water  in  goitre  areas  contains  less  Iodine  than  in  goitre-free  areas. 
Results  show  that  in  this  country  (Gt.  Britain)  there  is  no  correlation  between 
the  presence  of  goitre  and  a  low  Iodine  content  in  drinking  water.  It  is  true 
that  the  lowest  figure  (Swindon)  is  for  water  from  a  goitrous  area,  but  the  next 
one  (Aberdeen)  is  not.  The  figures  for  Cumberland,  Derbyshire,  both  goitrous 
areas,  are  not  low. 

(We  deal  with  recent  results  in  Xew  Zealand  later — the  data  obtained  there 
contradict  the  opinions  given  here.) 


Table  I. 

Samples  of  Town  Supplies.  Samples  from  Goitre  Areas. 

Iodine  y  per  litre.  Iodine  y  per  litre. 


London  (Thames — Hammersmith)  4-20 

Cumberland  (1) 

. .  1*30 

„  (Kent  Chalk — Deptford 

(2)  .. 

. .  3-90 

Garden  Well)  ,, 

0-65 

(3)  .. 

. .  2*45 

Manchester 

2-00 

Derbyshire  (1)  . . 

..  1-66 

Liverpool 

2-00 

(2)  .. 

. .  2-10 

Leeds 

2-55 

(3)  •• 

.  .  1-87 

Shepton  Mallett 

2-58 

(4)  .. 

.  .  1-84 

Canterbury 

2-14 

(5)  .. 

..  1-40 

Cambridge 

0-80 

Swindon 

O' 52 

Edinburgh 

1-70 

Glasgow 

1-90 

Aberdeen  . 

0-63 

Effect  of  Treatment  of  Water  Supplies. — It  has  been  suggested  by 
Durham  (Jl.  Hygiene,  1921,19,394)  in  this  country  that  goitre  has  increased 
in  Hereford  since  the  introduction  of  a  pure  water  supply  by  the  laying  down 
of  filter  beds  in  1911.  Pennink  (1924)  in  Holland  also  suggests  that  the 
increased  goitre  incidence  in  that  country  during  recent  years  may  be  due  to 
the  purification  of  water,  Iodine  being  lost  in  the  process  of  filtration  by 
adsorption  in  the  filter  bed.  This  has  now  been  shown  by  Heymann  (1925) 
not  to  be  true  for  Amsterdam  water,  the  Iodine  content  of  the  water  being  the 
same  before  and  after  filtration. 

The  examination  of  Aberdeen  water,  sampled  direct  at  the  intake  and 
at  the  various  stages  in  the  process  of  purification,  and  of  Edinburgh  water 
before  and  after  filtration,  show  that  in  each  case  there  is  a  small  loss  of  Iodine. 
The  loss  is,  however,  too  small  to  be  of  any  significance,  and  in  the  case  of 
Aberdeen  water  is  less  than  the  fluctuations  in  Iodine  content  which  occur 
naturally  from  time  to  time. 
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.  A  much  larger  loss  of  Iodine  was  found  to  take  place  iu  the  process  of  soften¬ 
ing  a  chalk  water  by  Clark  s  process  (addition  of  Lime).  Canterbury  water 
before  treatment  was  found  to  contain  4-32  y  per  litre,  and  after  softenhm 
only  2-14  y  per  litre. 


Table  II. 


EFFECT  OF  FILTRATION. 


Aberdeen  Water  Supply  . 

99  99  99 

99  9  9  99 

9  9  9  9  9  9 

Edinburgh  Water  Supply  . 

99  99  99 

Canterbury  Water  Supply 

99  99  99 


Iodine  y  per  litre. 

.  Direct  from  River  .  0-63 

After  settling  ..  ..  ..  0-58 

,,  ,,  and  aeration  and  nitration  0*59 

,,  ,,  ....  0-57 

.  Before  filtration  . .  . .  . .  1-49 

After  ,,  . .  . .  . .  1-20 

Hard  ..  ..  ..  ..  4-32 

Softened  . .  . .  . .  2T4 


Mineral  Waters. — The  Spa  waters  from  Harrogate  and  Cheltenham  were 
also  analysed.  In  every  case  the  Iodine  was  found  to  be  much  higher  than 
that  of  ordinary  drinking  waters,  and  in  some  cases  it  is  so  high  that  it  appears 
likely  that  the  medicinal  effect  of  the  water  may  be  partly  due  to  the  Iodine. 
The  following  table  snows  the  amounts  found.  Strathpeffer  Sulphur  Spring 
was  also  examined  and  found  to  contain  only  3-2  y  per  litre,  the  lowest  figure 
found  for  a  mineral  water. 


TABLE  III. 


Spa  Waters. 


Harrogate 

Iodine 

Cheltenham 

Iodine 

Waters. 

y  per  litre. 

Waters. 

y  per  litre 

Pure  Chalybeate  . 

. .  15-6 

Eieldholme 

.  .  28‘2 

Chloride  of  Iron  Well 

..  303-0 

Chadnor  Villa  . . 

..  930-0 

Harlow  Water 

..  11-4 

Pitville  . . 

..  120-8 

Well  No.  36 

..  197-0 

Lansdowne 

. .  1058-0 

Old  Sulphur 

..  610-0 

Magnesia  Well  . . 

..  71-5 

Res urts  of  our  Analyses  of  Water  from  Goitrous 
Areas  in  this  Country. 

We  have  examined  three  samples  of  such  water  : 

Buxton  (Derbyshire)  showed  2  7  per  litre 
Sussex  (a  surface  Spring)  „  3  7  „  » 
Aberdeen  ??  l’t>  to  2  7  ,, 


Waters  from  other  Parts  of  Gt.  Britain. 

We  have  found  as  follows  : — 

London  (West  Midx.)  Main,  Chlorinated 

Hampton  (Direct  from  the  Thames) 

Distilled  London  Water 

Oxford 

Canterbury 

Llandudno 

Manchester 

Norwich 

Plymouth 


approx.  4  7  per  litre 

„  47,,  ,, 

,,  2  to  37  ”  ” 

,,  2  y  „  » 

,,  3*3  7  ”  ” 

,,  47,,  ,9 

,,  2  7  ,,  ,, 

„  5-5  7  „  „ 

,,  2  7,,  I) 
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Sea  Water. 

It  seemed  of  importance  to  include  an  examination  of  sea-water 
in  our  investigation.  The  Iodine  figures  stated  by  others  in  the 
past  show  an  extraordinary  divergence  in  findings  : — 


Amount  in 

V  PER  LITRE. 

Reference. 

Notes. 

2000 

E.  Sonstadt,  Chem.  News,  25,1872, 
pp.  196,231,241  ;  74,1896,  p.  316 

Present  as  lodate. 

2380 

A.  Gautier,  Comptes  Rends.,  128, 

Largest  amount  re 

1899,  p.  1069  ;  129,1899,  p.  9. 

ported.  In  the  Medi¬ 
terranean  was  only 
present  in  the  or¬ 
ganic  matter  separ¬ 
ated  by  filtration,  ex¬ 
cept  at  greater  depths 
than  800  metres. 

20 

.1.  Koettstorfer,  Z.  Anal.  Chem.,  71, 

Agreeing  with  Carmalt- 

1878,  p.  305 

Jones,  L.  L/29,110. 

50 

L.  W.  Winkler,  Z.Angew.  Chem.,  29, 
Pt.  I.,  1916,  p.205 

3-57 

Thorpe,  Dictionary  of  Applied 

In  the  Atlantic  (Stan- 

Chemistry,  1912 

ford). 

920—944 

U.S.D.  1926 

1 

A  further  reference  is  in  a  paper  by  Yon  Fellenberg,  ‘  The  Occurrence  of 
Iodine  in  Nature,’  Part  IY.,  Biochemische  Zeitsch.,  1924,  152,  pp.  132-134, 
which  refers  to  the  escape  of  Iodine  from  sea-water  and  its  loss  from  same  after 
standing. 

We  do  not  find  the  opinion  that  the  element  is  in  the  form  of 
Calcium  lodate  substantiated.  Working  with  controls,  there  was 
no  difficulty  in  reducing  a  solution  of  this  salt,  e.g.,  1,000  y  per 
litre  or  less,  with  Sulphurous  Acid,  and  obtaining  results  agreeing 
with  theory  by  our  Sodium  Nitrite  process. 

Operating  on  sea- water  under  identical  conditions  results  were 
practically  nil. 

The  amount  present  according  to  our  examinations  (June,  1929) 
of  the  water  in  the  English  Channel  is  about  20  7  per  litre.  We 
incline  to  the  view  that  it  is  in  part  in  organic  combination. 

8.  Possibility  of  Chlorination  Resulting  in  Iodine  Elimination — 
and  other  Results  of  our  Analyses. 

Chlorination  as  employed  by  the  Metropolitan  Water  Board 
involves  dispersing  liquid  chlorine  in  the  water  in  the  proportion 
of  150  lbs.  per  30,000,000  gallons,  i.e.,  0*5  part  per  million.  After 
filtration,  0-25  part  per  million  is  thought  to  be  present.  In  winter 
50  lbs.  is  used  instead  of  150  lbs. 

The  West  Middlesex  Water  Works  water,  delivered  at  the  mains 
in  the  author’s  Laboratory  in  London  showed,  as  already  mentioned, 
approx.  4  7  per  litre. 

Note  the  4-2  7  per  litre  in  Table  I,  as  found  by  the  Rowett  Re¬ 
search  Institute.  This  refers  to  water  as  supplied  to  the  consumer, 
i.e.,  after  Chlorination,  etc.,  treatment. 
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The  Hampton  water,  i.e.,  the  same  water'  taken  direct  from  the 
river  just  prior  to  Chlorination  showed  an  almost  identical  amount, 
viz.,  4  7  per  litre  as  already  stated.  This  is,  of  course,  a  result  of 
great  importance. 

At  a  somewhat  later  period,,  viz.,  at  the  end  of  July,  1929,  after  a 
remarkably  prolonged  drought  in  S.E.  England,  50  litres  of  the  London 
Main  water  and  50  litres  of  Hampton  water  were  examined.  The  main  supply 
■showed  24  y  &.  litre  andthe  (unfiltered)  Hampton  sample  40  V — a  notable 
increase.  Scientifically  it  will  be  important  to  confirm  this  on  a  future 
■occasion.  The  Iodine  in  Petroleum  Ether  was  shown  to  Sir  A.  C.  Houston. 

The  investigation  was  conducted  again  in  Aug.  ’29  after  heavy  rainfalls  on 
25  litres  of  each.  On  this  occasion  the  waters  had  returned  to  more  ‘  usual  ’ 
•content,  namely  4  y  in  the  ‘  Main  ’  and  8  y  in  the  untreated  water. 

It  seemed  of  interest  to  examine  also  a  sample  of  water  from  higher 
Tip  the  Thames,  unchlorinated,  and  at  a  spot  relatively  free  from 
•drainage,  etc.,  intake.  A  sample  of  water  from  the  river  at  Oxford, 
was  therefore  collected  and  showed,  as  already  mentioned,  approx. 
"2  y.  This  water  was  taken  at  King’s  Weir,  near  to  the  intake  of 
the  water  which  is  supplied  to  the  City  of  Oxford. 

Further,  it  seemed  desirable  to  compare  water  from  an  artesian 
Coring  in  London.  Messrs.  Idris,  Ltd.,  supplied  us  with  water  of 
ithis  description  ;  it  was  found  to  contain  1  to  14  y  per  litre. 


4.  Results  Obtained  Abroad. 


Iodine  in  Relation  to  Goitre  (New  Zealand). — The  amount 
of  Iodine  in  the  normal  thyroid  is  about  0T%  of  dried  substance, 
and  it  is  estimated  that  10  mgr.  of  Iodine  must  be  ingested  per 
annum  to  maintain  this  concentration,  and  if  the  essential  amount 
-of  Iodine  is  not  present  in  natural  food  it  must  be  deliberately  added. 
The  amounts  actually  present  both  in  soils  and  in  food  are  exceed¬ 
ingly  minute.  The  ingestion  of  the  necessary  10  mgr.  of  Iodine, 
nr  10,000  7,  involves  an  extra  intake  of  about  200  y  per  week,  or 
30  7  a  day.  It  is  evident  that  if  the  soil  is  deficient  in  Iodine  then 
the  thyroids  of  the  animals  living  in  the  district,  unless  they  are 
able  to  adapt  themselves,  will  show  symptoms  of  _  disease. 
Deficiency  of  iodine  in  soil  is  found  m  many  districts 
in  New  Zealand  where  goitre  is  highly  prevalent.  Ibo 
only  supposed  cause  of  endemic  goitre  which  Herons  coulci  find 
applicable  in  New  Zealand  (from  an  examination  or  90,00  sc  100 

children  from  33  districts)  is  deficiency  of  Iodine.  . 

Experiments  on  the  Iodine  content  of  foodsturfs  raised 

on  Iodine-poor  and  Iodine-rich  soils  respectively,  gave  t  e  o  ow 

ing  results  (7  per  kilo)  :  .  ,  -d  t  o  k  no 

Grass,  47  as  against  64  ;  Lettuce,  12  as  against  24  ;  Bern,  9o 
against  16  ;  Eggs,  56  as  against  137.  Hence  the  essential  Iodine 
is  normally  derived  from  the  soil,  though  m  exceptional  cases  a 
deficiency  may  be  made  good  by  an  lodme-iic  1  va.m  (* 
found  that  only  in  one  district  did  the  drinking  water  make  up 
the  Iodine  deficiency,  and  in  that  instance  ne  ,e  .  ,  '  r 

taminated  with  sea- water).  In  Taranaki,  with  goitre  J 

7%,  the  Iodine  intake  per  person  daily  wasjo  7  :  •*  Canterbu  J 


with  goitre 


mine  inuuce  pw  »  ■  '  '  >  „  g;ffnrence 

incidence  of  60%  the  intake  was  20  7  >  a  dl^e  ' 
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of  15  7  daily  turns  a  low  goitre  incidence  into  a  high  one.  Iodine 
deficiency  is  apparently  the  cause  of  New  Zealand  goitre. 

The  obvious  prophylactic  treatment  is  addition  of  Iodine  to  the 
diet ;  this  is  not  new,  but  what  is  new  is  recognition  of  the  minute 
amounts  of  Iodine  required.  The  Iodised  Salt  sanctioned  by  the  Hew 
Zealand  Government  contains  4  parts  per  million  Potassium  Iodide,  The 
normal  consumption  of  salt  being  6  Gm.  per  diem  (6  million  7), 
this  gives  a  daily  intake  of  24  7  Potassium  Iodide,  and  has  been 
proved  adequate  and  perfectly  safe  from  risk. — D.  W.  Carmalt- 
Jones,  quoting  the  work  of  G.  E.  Hercus,  E.  Baker,  A.  M.  Drennan, 
C.  L.  Carter,  W.  N.  Benson,  and  others. — B.M.J.  ii.  /28,712 ; 
L.  i./29,110,164. 

Wool  Growth  in  Sheep  in  Australia. — -Iodine  as  a  factor  is  being  studied 
by  the  Xtowett  Research  Institute,  with  the  aid  of  London  rats  sent  out  for 
the  purpose — and  from  the  aspect  of  general  nutritional  work. 

Nebraska,  IT.S.A.  The  amounts  of  Iodine  in  water,  etc.,  in  the  centre  of 
the  United  States  are  notoriously  minute.  We  observe  that  W.  H.  Adolph 
and  F.  J.  Prochaska  (JX.A.M.A.,  June  29,  1929),  working  on  100  litre  batches, 
were  able  to  detect  quantities  of  the  calibre  of  parts  per  IOO  thousand 
million  (i.e.  per  100  billion,  as  understood  in  U.S.A.),  using  a  colorimeter. 
These  amounts  are  of  the  order  of  10  times  less  than  those  with  which  we 
are  conversant  in  Gt.  Britain.  It  is  stated  that  Nebraska  water  supplies  con¬ 
tain  sufficient  Iodine  for  the  maintenance  of  thyroid  equilibrium,  and  that 
simple  goitre  is  not  prevalent. 

In  Holland  much  work  has  been  conducted  on  Iodine  in  water 
by  Heymann,  Penninck  and  others.  The  papers  (printed  in  ‘  Water 
en  Gas,'  Amalia  van  Soemsstraat,  2—8,  Den  Haag)  have  not 
apparently  been  abstracted  in  English,  publications. 

Heymann  (‘  Water  en  Gas,'  1925,  Vol.  9,  p.  39)  maintains  that  the 
Iodine  content  is  unaltered  by  filtration,  but  there  is  no  mention  of 
Chlorination  of  the  supply  he  had  under  investigation.  In  reality, 
the  dune  water  is  so  pure  that  Chlorination  is  unnecessary. 

In  a  communication  to  the  writer  (Eeb.,  1929),  Dr.  Heymann 
says : — 

‘  At  Weesperkarspel,  our  river-water  works,  the  water  is 
Chlorinated  in  one  of  the  settling  basins  before  double  filtration. 

Technical  difficulties  in  this  case  made  Chlorination  of  the  filtered 
water  almost  impossible. 

Chlorination  before  filtration  has  the  advantage  that  the  assimil¬ 
able  organic  matter,  which  is  formed  by  the  Chlorination,  is  oxidised 
in  the  filters.  This  diminishes  the  chance  of  after-growth  and  bad 
taste  of  the  water  delivered  by  the  pumping  station.’ 

According  to  his  findings 

(1)  The  water  of  the  dunes  owes  its  Iodine  content,  roughly,  to  the  influence 
of  the  sea. 

(2)  The  two  principal  Iodine  sources  of  dune- water  are  the  shell  material 
which  is  present  in  the  neighbourhood  of  the  dunes,  and  vegetation. 

(3)  The  vegetation  is  of  more  importance  in  this  matter  than  the  shell 
material. 

( 4)  Deep  water  is  richer  in  Iodine  content  than  surface  water. 

The  paper  gives  much  detail  concerning  both  inorganic  and  organically 
combined  Iodine. 

Iodine  in  the  Air. — Inter  alia,  Heymann  mentions  that  he  has 
frequently  estimated  this  by  suction  through  a  concentrated 
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Potassium  Hydroxide  solution  at  his  Laboratory,  which  is  6 
kilometres  from  the  sea.  He  found : — 


DATE. 

DIRECTION 

Atmospheric 

Iodine  v ’s  | 

OF  WIND. 

CONDITIONS. 

PER  M3. 

Sept.  4,  1924 

East 

Dry 

0-5 

„  8-10  „ 

W.S.W.  to  W. 

Rainy 

1-0  I 

„  17  ,, 

w.s.w. 

Stormy 

0-2 

November,  1924 

>  > 

_  1-6 

December,  ,, 

S.E 

+  0-3 

Broadly,  the  west  winds  show  an  increase. 

(Chatin  also  did  a  large  amount  of  work  on  the  estimation  of 
Iodine  in  the  air,  see  Comptes  Rend.,  XXXV.,  et  seq.) 

Von  Fellenberg  has  observed  that  natural  water  supplies  (especially 
hard  water)  gradually  lose  their  Iodine  on  exposure  to  air.  The 
reason  of  this  is  as  follows  : — Hydriodic  Acid  is  a  relatively  weak 
acid  which  can  even  be  split  off  by  Carbon  Dioxide,  a  constituent 
of  all  waters  : — 


Nal  +  H2C03  =  NaHCOg  +  HI. 

Further  reactions  follow  from  nitrites  in  the  water.  HXOa  may 
be  formed  by  the  activity  of  C02  upon  nitrites  and  this  HN02  may 
react  thus  : — 

2HI  +  2HN02  =  2HaO  +  2NO  4  I2. 


In  the  same  journal  for  May  30,  1927,  is  a  further  paper  on  ohe 

Iodine  content  of  dune  and  rain  water. 

The  Iodine  content  of  rain  wrater  in  the  dune  district  near  Haarlem 
amounts  on  an  average  to  3  7  per  litre.  Of  this  only  about  halt 
finds  its  way  into  the  dune  water  in  the  soil. 

The  effect  of  Chlorination  (0-6  mgr.  Chlorine  per  litre  employed), 
upon  removal  of  organic  material,  is  dealt  with  in  f  urther  papeis 
by  Heymann  ('  Welter  en  Gets,1  9  and  23,  March,  192b). 

In  Germany  we  understand,  Chlorination  is  much  in  vogue. 

In  Finland  E.  Adlercreutz  of  Helsingfors  has  1 ^^X^tJ^hatcountev 
relation  of  the  Iodine  content  of  water  to  goitre.  Tne  waters  m  th.  v 

appear1 tobe  relatively  weak  in  Iodine. Adlercreutz  mate .  a  figure o.  40 part, 
per  hundred  thousand  millions  as  a .criterion of  waters  above 101  b  v  wi  i 
may  be  considered  rich  or  poor  in  Iodine.  40  parts  per  hundred  imuusai 

millions  is  eginvalent  to  0  4  r  per  litre  it  is  thought  doubtful  whether 

th^rTOrkerhassucceededin'esto^ishingassociati^n  between^oitrousandnon- 

assuming^i^Vtiie  Iodine  content|of *watet  ^j^n^frrm^d°be°thatewe<ean 
content  in  soil,  air,  and  food  produce.  h  J  duce  sp0uld  be  associated 

see  no  valid  reason  why  a  low  content  lnfoo  I  ^  content  in  water  should 
with  a  high  content  in  water,  and  con verse  y  y  lo  knQW  by  auai0gy,  in 
be  associated  with  a  high  content  m  food  prod  e.  vve  tg  take  up  these 
respect  of  other  chemicals  (Lime,  Magnesia,  et  h  excC3S  but  we  see  no 
substances  with  avidity,  if  they  happen  to  h  P  ^  nt  ^  assimuate  Iodine  in 
reason  win)  a  plant  should,  so  to  speak,  qo  o  /  .  for  the  benefit  of  mankind 

excess  of  its  requirements  from  soil  j  Iodine 

Application  of  fertilisers  containing  Iodine  considerate 

in  plants. — B.C.A.,  ’26,667. 
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Chlorination  of  Water. 

A  survey  of  the  known  methods  of  sterilisation  of  water  shows 
that  no  method  so  economical  or  expeditious  as  Chlorination  exists. 

Sir  A.  C.  Houston  first  used  an  alkaline  Hypochlorite  in  1905  at 
Lincoln  in  a  typhoid  epidemic.  The  method  is  in  use  in  many  parts. 
In  Bogota  (Colombia)  typhoid  diminished  on  the  introduction  of 
the  process.  It  is  done  either  after  or  before  filtration.  In  some 
cases  a  large  excess  of  Chlorine  is  added  to  destroy  alga;  as  well  as 
bacteria,  the  excess  being  removed  by  means  of  S02.  Chlorine  pro¬ 
duced  by  electrolysis  of  sea-water  is  used  in  some  parts  instead 
of  Chlorine  cylinders.  In  France,  Eau  de  Javelle  is  employed. 
In  the  Bunau-Varilla  method  in  use  at  Rheims  the  amount  of  Chlorine 
used  is  small  and  the  good  results  do  not  seem  capable  of  explanation 
on  the  basis  of  chemical  interaction. — See  T.  H.  Bishop,  L.  i/29, 
371  ;  also  E.  W.  Wade,  JI.  R.A.M.C.,  Oct.  ’28. 

Liquid  Chlorine  has  many  advantages  over  the  use  of  ‘  Bleach 
the  100%  purity  of  the  sterilising  agent,  elimination  of  nearly  all 
labour  costs,  and  less  likelihood  of  complaints  as  to  taste,  as  it 
permits  of  more  accurate  dosage  and  better  distribution  of  the 
Chlorine  in  the  water.  In  some  cases  the  Chlorine  is  dissolved  in 
water  through  a  pulsating  meter  before  mixing  ;  in  others  it  enters 
the  water  through  a  diffusion  plate  of  Carborundum  sponge. — 
‘  Chlorination  of  Water.' — J.  Rice  (1918). 

Nesfield  found  0-125  Gm.  Chlorine  per  litre  (125  per  million)  in  water  teeming 
with  B.  Typhosus,  B.  Coli,  etc.,  sufficientto  steriliseitin  5  minutes.  One  part 
per  million  acting  15  minutes  will  kill  Cholera  vibrio  in  it. — L.  ii./io,l213. 

Sterilisation  by  means  of  Chlorine  in  proportion  of  1  in  500,000  with  30 
minutes’  contact.  The  gas  made  by  acting  on  Potassium  Chlorate  with 
Cone.  HCl.- — both  of  which  have  the  advantage  of  keeping  indefinitely  in 
any  climate. — J.  J.  Harper  Nelson,  B.M.  J.  i./i5,789,  815.  cf.  also  Calx  Chlor- 
inata,  Vol.  I.,p.  45. 

The  addition  to  excessively  polluted  water  of  a  quarter  or  a  half  part  of 
Ammonia  per  million,  prior  to  its  exposure  to  Chlorine,  increases  the  lethal 
action  of  the  Chlorine  on  the  organisms  without  deterioration  of  taste. — 
L.  ii./24,384. 

The  “  Cfalor- Sparklet  ”  Apparatus  enables  the  use  of  Chlora¬ 
mine  (Cf.  Vol.  I.,  p.  51,  et  seq.)  to  be  applied  in  effective  doses  to 
small  quantities  of  water  by  an  unskilled  person. 

The  apparatus  involves  the  preparation  of  Chlorine  Water  from 
a  Chlorine  Capsule  and  then  adding  an  Ammoniacal  Solution  made 
from  Tablets  supplied. 

Two  Chloramines  exist : 

Mono-Chloramine,  which  is  rapid  in  its  action,  but  its  protection  against 
reinfection  disappears  after  24-48  hours. 

Di-Chloramine  is  slower  in  its  action  (allowing  2  hours  before  using  for 
drinking)  but  protects  the  water  from  reinfection  for  periods  up  to  a  week. 
Mono-Chloramine  is  prepared  by  using  two  tablets  to  each  syphon  full,  whereas 
with  Di-Chloramine  only  one  tablet  is  required. 

Chlorination  may  play  a  part  in  preventing  the  breeding  activities  of  Stego- 
myia  fasciata  (Aedes  segypti),  thus  aiding  the  campaign  against  yellow  fever. 
In  countries  bordering  the  Gulf  of  Mexico,  where  the  water  is  filtered  and 
chlorinated,  yellow  fever  has  been  got  under  control,  whereas  on  the  West 
Coast  of  Africa  where  this  is  not  done  to  any  extent,  cases  still  occur. — Bunau- 
Varilla,  per  Trans.  Roy.  Soc.  Trop.  Med.,  Jan.  30/29,395 
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Sucei  n  Chlorimide  suggested  as  acting  promptly  and  being  non -toxic  for 
''  %  Service  m  A  A.  Bleaching  Powder  said  to  be  too  erratic. — L.i./2Q,352 
A  plant  was  put  down  at  Ottawa  in  which  Chloramine  was  used.  Although 
slightly  more  expenstt  e,  it  is  stated  to  have  the  advantage  of  preventin'1, 
after-growth,  which  is  a  serious  problem  on  the  Continent. 


Further  Methods  of  Sterilisation. 

Copper  was  suggested  some  years  ago  by  H.  Kraemer  as  a  domestic 
measure  for  ridding  water  from  B.Coli  and  B.  Typhosus.  His  recom¬ 
mendation  was  to  immerse  a  strip  of  Copper  Foil  in  the  water,  e.g., 
a  piece  3b  inches  square  being  used  in  a  quart  of  water  for  six  hours. 

We  recently  conducted  (1929)  a  number  of  experiments  on  the 
possible  bactericidal  action  of  the  metal  used  in  this  manner,  but 
we  did  not  find  the  contention  substantiated.  We  fear,  therefore, 
that  Krsemer’s  recommendations  cannot  be  regarded  as  really 
trustworthy. 

Cushny,  referring  no  doubt  to  Kraemer’s  work,  relates  that  certain  organisms 
in  water,  stored  in  a  copper  vessel,  are  affected  and  killed  by  copper  in  solu¬ 
tions  so  dilute  that  the  metal  is  not  detected  chemically. — J.  Wilson  Dougal, 
P.J.  i./28,216. 

Ozone  has  been  utilised  abroad,  but  is  far  more  expensive  than 
Chlorine. 

Ultra-Violet  Light  (the  Cooper  Hewitt  Apparatus)  is  most  effective, 
with  a  flow  of  600  cubic  metres  per  24  hours,  and  a  consumption 
of  less  than  26  Watts  per  cubic  metre  it  reduces  a  bacterial  count 
of  500  to  1,000  B.  Coli  per  litre,  and  total  germs  of  20  to  260  per 
litre,  to  nil  and  practically  nil  in  each  case.  It  also  destroys  spores. 


Conclusions. 

(1)  We  have  shown  by  a  somewhat  prolonged  investigation  in 
our  Laboratory  that  the  Nitrite  Method  devised  by  the  author  is 
suitable  for  estimating  minute  quantities  of  Iodine.  It  has  the 
advantage  of  demonstrating  the  Iodine  as  such  in  Petroleum-Ether 
solution.  The  process  is  far  more  delicate  than  all  the  other  methods, 
particularly  if  a  volume  of  25  litres  be  examined. 

(2)  So  far  as  Great  Britain  is  concerned,  though  the  differences 
are  small  and  not  uniform,  we  certainly  find  a  diminished  Iodine 
content  in  the  water  of  districts  which  are  known  to  be  goitrous. 
The  New  Zealand  work  lends  support  to  the  association  of  the 
Iodine  factor.  It  is  true  that  authorities,  both  at  home  and  in  New 
Zealand,  lay  stress  rather  upon  the  Iodine  content  in  the  sou 
and  foodstuffs,  but  it  is  reasonable  to  maintain  that  Iodine 
deficiency  in  water  will  run  parallel  with  a  lessened  content  in  the 
soil  and  food.  The  average  man  consumes  at  least  a  quart  of 
water  a  day  in  some  form  or  other.  This  quantity  is,  in  fact,  essen¬ 
tial  to  health.  Human  blood  contains  80%  water. 

(3)  We  have  shown  that  the  Iodine  content  of  the  water  of  the 
Metropolitan  Water  Board  is  not  diminished  by  the  Chlorination 
treatment.  We  have  demonstrated  its  presence  in  amount  com¬ 
parable  with  that  contained  in  the  water  just  prior  to  Chlorination, 
it  is  satisfactory  to  know  that  the  town-dweller  is  not  being  epnve 
of  his  natural  Iodine  as  a  result  of  a  purification  process  of  vast 

|  importance  and  enormous  utility  to  the  welfare  of  the  communi  y. 
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WATER  STERILISATION  FOR  ARMY  USE. 

Horroeks’s  Water  Testing  Method  is  used  to  determine  the 
amount  of  Bleaching  Powder  required  to  sterilise  an  army  water- 
cart  full. 

The  method  uses  Zinc  Iodide  or  Potassium  Iodide  and  Starch  Solution  as 
reagent. — Compare  Field  Sanitation  by  Moor  &  Cooper  (Bailliere,  Tindall  and 
Cox). 

The  test  automatically  adjusts  the  strength  of  the  purifier  to  be  used,  to 
the  particular  water  to  be  treated.  The  Horrocks’s  Test  Case  contains  6  white 
enamelled  tumblers  (170  Cc.)  and  1  black  one  (250  Cc.).  Bleaching  Powder— 
a  levelled  scoopful  of  about  2  grams — is  rubbed  fine  and  dissolved  in  the 
black  tumbler  filled  to  the  inside  mark.  The  white  tumblers  are  filled  with 
the  water  to  be  tested.  One  drop  (1/15  Cc.)  of  Bleaching  Powder  solution  is 
added  to  No.  1,  two  drops  to  No.  2,  up  to  6  drops  in  No.  6.  Thes?  are  stirred 
and  left  for  twenty  minutes,  when  about  6  drops  of  a  stock  solution  of  Potas¬ 
sium  Iodide  and  Starch,  are  adaed  to  each.  A  blue  colour  will  indicate 
that  after  all  organic  matter  has  been  destroyed,  an  excess  of  available  Chlorine 
remains,  whereby  Iodine  rs  liberated  with  the  formation  of  the  blue  Iodide 
of  Starch.  The  number  of  the  first  mug  of  the  series  which  shows  a  definite 
colour,  gives  the  number  of  scoops  of  the  Bleaching  Powder  required  to  sterilise 
the  contents  of  one  water-cart  (110  gallons  approx.).  The  powder  should  be 
dissolved  before  adding  it  to  the  water-cart,  and  contact  for  one  hour  should 
be  allowed,  before  the  water  is  issued  to  the  troops. 

Alum  BOX  in  the  Army  water  filtering  cart  contains  a  mixture  of  Alum 
75%  and  dry  Sodium  Carbonate  25%.  By  the  action  of  the  water  Alum 
Hydroxide  is  formed  and  deposited  on  the  filter  cloth,  the  jelly-like  mass- 
formed  imitating  the  natural  zoogloea  layer  of  a  sand  filter  bed. 


POISONED  WATER. 

A  set  of  Tests  for  examination  of  Wells  for  Troops  on  the  March,  includ¬ 
ing  examination  for  Cyanides,  Alkaloids,  e.g.,  Strychnine  (using  Bismuth 
Potassium-Iodide  and  Phosphomolybdic  Acid),  Arsenic  (using  Zinc,  HC1  and 
Mercuric  Chloride  spot  on  filter  paper),  Mercury  (using  Copper  Foil  and  HC1), 
Copper  Salts  (using  Hematoxylin  Solution  which  turns  a  deep  blue  with 
Copper  and  Iron  Salts).  Eliminate  the  latter  by  adding  a  few  drops  of  HC1 
and  then  a  few  drops  of  freshly  made  Potassium  Ferrocyanide  Solution.  If  the 
pp.  be  maroon  coloured  no  iron  but  much  copper  is  present.  If  both  copper 
and  iron  be  present,  the  maroon  pp.  of  copper  will  be  obscured.  In  this  case 
insert  the  polished  blade  of  a  pocket  knife  in  the  water  with  a  few  drops  of 
HC1. — and  note  deposit.  The  water  if  .necessary  may  be  concentrated. — 
John  Parry,  Kimberley,  C.D.,  Oct.  23/i5,554. 

The  Army  Sanitary  Committee  give  the  following  scheme  for  detecting 
Poisons  : — 

(1)  Biological  Test. — If  possible  note  effect  on  Fish. 

(2)  Chemical  Tests. — Add  Sodium  Sulphide  Solution,  q,s.  Brown  colour 
indicates  probable  presence  of  a  metal  (but  the  absence  of  a  colour  does  not 
indicate  absence  of  Arsenic). 

Add  Hydrochloric  Acid-  q.s. — 

(a)  If  the  colour  remains  black  or  brown,  Lead,  Copper  or  Mercury  is 
present. 

( b )  If  canary  yellow  colour  forms  Arsenic  is  present.  (Ignore  slight  milki¬ 

ness  of  Sulphur). 

Confirm  by  conducting  a  ‘Marsh’  with  a  small  test-tube  and  glass  jet, 
allowing  the  lit  hydrogen  flame  to  impinge  on  a  porcelain  plate.  Black  stain 
insoluble  in  dilute  Hydrochloric  Acid  indicates  Arsenic  or  Antimony. 

For  Cyanide.  Add  Caustic  Soda  solution  and  a  few  drops  of  Ferrous  Sul¬ 
phate  solution.  Boil  thoroughly.  Add  Hydrochloric  Acid,  q.s.  Blue  colour 
indicates  Cyanide  especially  on  standing  30  minutes. 
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DISTILLED  WATER. 

Bacteriological  Examination. 

Some  years  ago  the  opinion  was  expressed  that  saline  fever  occur - 
■ing  after  injection  of  Salvarsan  was  due  to  dead  bacteria  in  the 
saline  solution  used  as  solvent  of  the  arsenical  compound — the 
effect  was  thought  to  be  attributable  to  protein  shock. 

DonaM's  Method!  of  counting  Bacteria  in  water  includes  the  dead 
jacteria,  whilst  the  usual  cultural  methods  eliminate  them.  Extraordinary 
Jifferences  are  recorded.  A  water,  for  example,  grown  on  Agar  two  days  at 
17*  C.  showed  no  organisms.  On  gelatin  at  18  to  22°  C.  10  to  14  days  showed 
LOO— 300.000  per  Cc  ,  whilst  by  Donald’s  method  there  were  1,500.000  per  Cc. 

Drops  of  the  water  from  special  capillary  pipettes  are  used.  Bacteria 
:ontained  in  the  water  are  counted  by  evaporating  and  staining  on  micro- 
ilides.  By  the  method  it  was  shown  that  Distilled  Water  kept  for  three  weeks 
nay  develop  as  many  as  15,000,000  of  bacteria  per  Cc. — L.i./i3,1447. 

Tap  water  always,  and  about  50%  of  all  distilled  waters,  produces  a  rise  of 
.emperature  when  injected  intravenously  into  rabbits.  This  fever  is  due  to 
i  bactericidal  product  formed  by  a  specific  bacterium  which  contaminates 
he  water. — F.  B.  Siebert  and  H.  G.  Wells,  Jl.  Pkarm.  Experim.  Therap. 
har.  24/154. 


Experiments  i with  Distilled  Water . 

We  made  an  investigation  to  determine  to  what  extent  bacteria 
nay  increase  in  Distilled  Water  on  standing. 

500  Ce.  of  fresh  Distilled  Water  were  exposed  in  a  flask  and  counts 
nade  in  the  usual  manner  periodically.  Examination  at  the  com- 
nencement  showed  the  water  to  be  sterile. 


liter  3  days  there  were  111  organisms  per  Cc.  capable  of  growth  on  gelatine 

[at  18°  C 


,,  10  99  99  i)2)000  99  99  99  >9  9  9 

9,  15  99  99  3,800,000  99  99  99  99  99 

At  this  time  there  was  only  one  organism  per  2  Cc.  capable  of  growth  on 
STutrient  Agar  at  37*  C.  . 

These  results  show  the  remarkable  contamination  in  Distilled 
/Vater  which  may  occur  by  air  organisms.  Whilst  demonstrating 
he  importance  of  fresh  Distilled  Water,  the  relative  absence  of 
mthogenic  organisms  is  also  of  interest. 

Ordinary  Chemical  means  failed  to  detect  any  difference  in  the 
,Vater  either  at  the  commencement  or  end  of  these  experiments. 

Distilled  Water  has  been  advised  as  a  Therapeutic  Agent  injected  in 
lose  of  6  to  8  Cc.,  for  syphilitic  ulcers,  the  theory  being  that  increased  surface 
ension  has  a  good  deal  to  do  with  beneficial  results  of  injections. 


DRINKING  WATERS. 

Bacteriological  Examination. 

Collection  of  Sample  — The  apparatus  used  for  collecting  the  sample 
isists  of  a  sterile  bottle  which  can  be  opened  below  the  surface  °*  "ater, 
it  any  depth  by  aid  of  a  suspending  string.  A  bottle  of  capacity  500  Cc. 

f  from  ^water-supply,  the  water  should  be  allowed  to 1  run  at  least .half  an 
ir  before  collecting  :  if  from  a  reservoir  or  stream,  surface  water  must  d 
tided  bv  holding  the  bottle  at  least  one  foot  below  the  surface 
t  is  important  to  know  whether  the  water,  e.g.,  a  well,  has  been  .  7 
bur  bed  by  cleaning  out  or  pumping,  also  to  examine  as  TUiddy  pos^n 
er  collection,  particularly  m  hot  weather..  To  prevent  mcrMsein  n 
bacteria  it  is  customary  to  pack  the  bottle  m  ice  for  transmission  by  rail,  &c. 
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Unless  the  water  be  packed  in  ice  there  is  a  chance  that  saprophytic  organ¬ 
isms  may  multiply  at  the  expense  of  organisms  indicative  of  pollution. 

Enumeration  of  Bacteria. — Agar  and  gelatin  plates  are  prepared  with 
varying  quantities  of  the  specimen,  e.g .,  1-0,  0-1,  0-01  and  0-001  Cc.  and  incu¬ 
bated  at  their  respective  customary  temperatures  and  the  colonies  counted. 
A  very  pure  water  might  of  necessity  require  3  Cc  The  easiest  way  to  do  this 
is  to  draw  sector  lines  with  a  paraffin  pencil  through  the  petri  dish,  count 
one  section,  and  multiply  out  to  obtain  the  number  of  bacteria  in  the  entire 
amount  of  water  taken  for  examination.  Pakes’  Discs  are  employed  in 
a  similar  manner.  To  obtain  accurate  results  it  is  important  to  add  the 
melted  gelatin  or  agar  medium  to  the  specimen  of  water,  and  not  the  water 
to  the  medium.  This  procedure  ensures  better  mixing. 

The  plates  are  examined  daily  (2  to  4  days’  incubation  should  be  sufficient), 
and  if  liquefying  organisms  are  numerous  (which  suggest  sewage  pollution) 
the  examination  has  often  to  be  concluded  in  a  shorter  time  than  would  be 
necessary  where  such  are  not  present ;  if  possible  a  week  should  be  devoted  to 
growth. 

By  cultivation  on  Gelatin  at  22°  C.,  we  enumerate  the  bacteria  present 
normally  in  the  water,  whilst  the  body  temperature  37°  0.  will  be  more  suitable 
for  excremental  organisms — derived  from,  or  pathogenic  to,  the  animal  body. 

As  glucose  media  are  very  favourable  to  the  growth  of  many  of  the  yeast 
and  fungi  it  is  advisable  also  to  prepare  a  plate  culture  using  this  medium. 
Yeast  and  fungi  are  therefore  often  not  included  in  the  count  with  the  ordinary 
media  owing  to  the  non-favourable  condition  for  their  development. 

It  is  no  longer  considered  of  great  importance  to  count  the  number  of 
organisms  in  water,  but  to  determine  presence  of  B.  Coli,  B.  Enteritidis  Sporo- 
genes  Klein,  (B.  Welchii),  and  Streptococci. — J.  C.  Tresh  &  J.  F.  Beale,  B.M.  J. 
i./25,514. 

The  next  step  is  to  conduct  individual  search  for  various  sewage  polluting 
organisms,  e.g.,  B.  coli  communis,  B.  typhosus, — especially  the  B.  coli  group 
Vibrio  choleroe,  B.  proteus,  Klein’s  B.  enteritidis  sporogenes,  and  Streptococci. 

B.  Coli  Communis. 

The  entire  problem  turns  on  determining  whether  pollution  with  sewage 
has  occurred,  indicated  usually  by  the  presence  of  the  B.  Coli  group  of  organ¬ 
isms.  Acid  and  gas  production  in  MacConkey’s  Litmus  Bile  Salt  Glucose 
Broth  Medium  gives  presumptive  evidence  of  the  presence  of  B.  Coli,  B. 
Paratyphosus,  B.  Enteritidis — but  excluding  B.  Typhosus  and  the  dysentery 
organisms.  These  latter  produce  acid  formation  only  (without  gas)  in  this 
medium. 

Fill  ordinary  test  tubes  into  which  Durham’s  tubes  are  introduced,  with 
the  following  special  broth  (bile  salt  broth) — Sodium  Tauroeholate  0-5,  Glucose 
0-5,  Peptoue  2  Gm.,  Water  100  Cc.,  with  10  Cc.  of  18%  Sterile  Litmus  Solution. 

Another  step  is  to  employ  the  MacConkey  Medium  made  with  lactose 
i  nstead  of  glucose — this  forms  a  useful  corroboration  for  B.  Coli — this  organism 
gives  acid  and  gas  whereas  none  of  the  others  do  so.  In  tabular  form  the 
matter  may  be  stated  as  follows : —  T 


Glu¬ 

Lac-  Motil- 

Gela¬ 

MUS 

In- 

cose. 

TOSE.  ITY. 

tin. 

Milk. 

dol. 

B.  Coli  Communis  . . 

A.G 

A.G.  + 

3  DAYS. 
A.C. 

+ 

B.  Typhosus 

A. 

-  + 

— 

A. 

B.  Paratyphosus  . . 

A.G. 

—  4- 

— 

Aik.* 

— 

B.  Enteritidis 
( Gaertner ) 

A.G. 

+ 

_ 

Aik. 

_ 

B.  Dysent.  (Shiga)  . . 

A. 

—  — 

— - 

Aik. 

— 

B.  Dysent.  ( Flexner ). 

A. 

—  — 

— 

Aik, 

+• 

B.  Morgans  No.  1  . . 

A.G. 

4- 

— 

O 

4* 

A  =  Acid.  G.  = 

=  Gas. 

G.  =  Clot.  - 

under 

Gelatin 

means 

non-liquefaction.  *  Vide  also  Eyre  Bact.  Technique,  for  B.  Para - 
typhosus,  A.  and  B. 
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The  data  in  question,  together  with  the  production  of  fluorescence  in  the 
domes  in  Rebipel  Agar.  Syn.  MacConkey’s  Neutral  Red  Bile 
alt  Agar — which  has  the  composition  : — ■ 


Agar  and  Peptone  White 
Lactose 

Sodium  Taurocholate 
Tap  Water 

Solution  of  Neutral  Red,  1%  . . 
institute  the  ‘  Flaginac  ’  Reaction  which  is  typical  of 


..  aa.  30  Gm. 
. .  15  Gm. 

. .  7£  Gm. 

. .  1500  Cc. 

. .  7k  Cc. 

B.  coli. 


Thi3  word  is  made  up  to  show  the  reactions  on  these  media  and  is  applied 
>  organisms,  e.g .,  B.  Coli,  which  will  respond  to  all: — 


fl  :  fluorescence  in  neutral  red. 
ag  :  acid  and  gas  formation, 
in  :  indol  in  peptone  water, 
ac  :  acid  and  clot  in  Litmus  milk. 


Neutral  Red  CiBHj6N4  {Syn.  Toluylene  Red)  is  chemically  Dimethyl- 
iiamido-tolu-phenazine  hydrochloride,  it  is  readily  soluble  in  alcohol  and 
n  ether. 

The  exact  mode  of  procedure  which  we  employ  for  the  detection 
E  Acid  and  Gas  formation  is  as  follows  : — 


Examination  oFIQO  Cc.  of  the  Water .  Place  50  Cc.  of  Triple 
trength  MacComkey’s  Broth  tYledium  made  with  Glucose 

ito  a  130  Cc.  bottle  (an  ordinary  strong  green  flint  bottle  is  suitable), 
mtaining  a  small  inverted  test  tube,  rendered  bubble  free.  The  whole  is 
len  plugged  with  Sterilised  Wool  and  sterilised  on  three  succeeding  days, 
his  has  to  he  made  ready  before  receipt  of  the  specimen.  100  Cc.  of  the 
miple  to  be  examined  is  introduced  with  aseptic  precautions. 

The  same  procedure  is  gone  through  with  the  Lactose  preparation.  These 
:c  then  incubated  24  hours. 


Examination  of  50  Cc.  of  the  Water.  Take  50  Cc.  of  Doulbie 

trength  MacConkey’s  Medium  made  with  Glucose  and  Lactose  respec- 
vely  and  50  Cc.  of  the  specimen  in  a  100  Cc.  bottle,  and  incubate  as 
ifore. 


Examination  of  10  Cc.  of  the  Water.  Take  10  Cc.  each  of  the 
ouble  Strength  Media  and  10  Cc.  of  the  sample  and  proceed  as  above. 

Subsequent  to  these  results  inoculate  Neutral  Red  Bile  Salt  AgaiMflates 
ith  loopfuls  from  the  cultures  in  the  bottles — using  a  ‘  spreader  _  made 
ith  a  piece  of  glass  rod  &  inch  diameter  with  a  bent  end  about  1£  inches 
ng  at  right  angles  to  the  handle. 

After  incubating  24  hours  pick  out  with  a  platinum  loop  Colonies  resembling 
lose  of  B.  Coli,  and  inoculate  Sloped  Agar  tubes,  thence  Peptone  Water  for 
le  B/Osindol  Reaction  and  Indol  Reaction — also  Litmus  Milk  for  the  Acid 
ad  Curd,’  and  examine  a  fresh  broth  culture  for  motility. 

The  plate  cultures  are  incubated  further  to  observe  fluorescence,  if  any. 

Rosindol  Reaction  (Ehrlich’s).  Syn.  Bohme’s  Indol  Test.— To  10  Cc. 

I  a  48  hour  Peptone  Water  culture  add  5  Cc.  of  the  followmg  solution  : 


Paradimetliyl-amido-benzaldehyde  ..  ..  ••  ••  } 

Alcohol,  96%  ..  . ••  •*  ••  **9n 

Concentrated  Hydrochloric  Acid  . .  •  •  •  •  •  \  "u 

d  then  5  Cc.  of  Saturated  Aqueous  Potassium  Persulphate  Solution.  Shake 
ill.  MacConkey  says  1  Cc.  of  each  solution  is  sufficient,  and  we  have  fou 
so.  Pink  colour  in  a  few  minutes  =.  +•  ,  Ip  some  cases  the  Persulphate 
ed  not  be  added.  The  pink  colour  is  soluble  m  Amyl  Aicoho1  a  attle 
which  should  be  added,  especially  in  doubtful  cases.  At  least  48  hours 
iwth  should  be  allowed,  in  some  cases  6  to  8  days  are  required. 

Indol  Reaction.— To  5  Cc.  of  the  (C  or  7  days)  Peptone  Water  culture 
d  1  Cc.  of  Concentrated  Sulphuric  Acid  and  then  1  Cc.  °*  J'O*;/®  *od  u 
trite.  Pink  colour  indicates  .  Indol  production  (some  tupgJ''c!!^n’av  bo 
olera  vibrio  do  not  require  the  Sodium  Nitrite— hence  the  test  may 


438 


THE  EXTRA  PHARMACOPOEIA. 


done  in  two  stages).  It  may  be  necessary  to  incubate  for  8  days  or  mo: 
before  conducting  the  test. 

Our  own  experience  with  these  two  reactions  is  disappointing — on  tt 
whole  we  think  the  Rosindol  Reaction  is  the  more  conclusive  (c/.  also  B.  Co 
in  Urine). 

The  formation  of  Indol  amongst  the  ‘  Haginac  ’  characters  of  B.  Coli  i 
the  character  most  liable  to  be  absent  in  B.  Coli  isolated  from  urine  (and  water; 
The  Rosindol  Test  preferred. — A.  R.  Tankard. 

The  presence  of  Indol  can  be  shown  by  production  of  a  pink  colour  on 
paper  impregnated  with  Oxalic  Acid  held  in  the  mouth  of  the  culture  tub 
The  delicacy  of  the  test  is  influenced  by  reaction  of  the  medium. — J.C.S.i 
i./25,1510. 

Thresh  gives  the  foliowing  as  “  decisive  tests  ”  for  B .  Coli 
(1)  Acid  and  Curd  in  Litmus  Milk  (2  and  3),  Motility  and  Indo 
in  Peptone  Water.  (4)  Negative  to  Gram’s  stain.  (5)  Lique 
faction  with  streak  cultures  on  gelatin.  (6)  Fluorescence  on  Rebi 
pelagar  (7,  8  and  9).  Fermentation  of  Sucrose,  Mannite  and  Dulcit: 
respectively. — (Examination  of  Water  Supplies,  2nd  Edition.) 

A  tnorough  investigation  of  the  source  and  history  of  a  water  under  examine 
tion  is  necessary, — this  is  more  important  than  laboratory  diagnosis.  TI 
ascertain  the  origin  of  the  organism  if  found, — whether  from  sewage  or  othe 
human  source,  cattle,  cultivated  lands,  etc. 

The  presence  of  Sulphur  Bacteria,  Beggiatoa  alba,  which  are  readir 
identified,  may  be  used  for  detecting  sewage  pollution,  in  place  of  a  B.  Co. 
count. — Prof.  Davis  Ellis,  P.J.  ii. /26,30s. 

B.  Typhosus. — In  searching  for  this  organism,  it  is  the  custom  to  acce? 
the  indirect  bacteriological  evidence  obtained  by  the  coli-form  data,  as  sufflciei 
for  the  purpose  of  condemning  or  passing  a  water  for  drinking  purpose 
Scheme  of  work  for  isolating  B.  Typhosus  : — 


1, 


Isolation 


'1.  Chemical  precipitation — Schiider's  or  Picker’s  process 
2.  Serum  agglutination. 

-  f  Rebipel  Agar. 

3  Solid  Media  Glucose  and  Lactose  Agars. 

„  (_Drigalski-Conradi  Medium. 


IDENTIFICATION. 


/Morphological  and  cultural  characters.  &c. 
/Specific  Reactions  :  Pfeiffer’s  Agglutination  Test. 


Schiider's  Process  consists  in  adding  to  2  litres  of  the  water  20  Cc.  c 
7-75%  Solution  of  Sodium  Hyposulphite  and  20  Cc.  of  10%  Lead  Nitrat. 
Solution.  Plates  are  made  from  the  precipitate  containing  the  bacilli. 

Picker’s  Process. — Render  2  litres  faintly  alkaline  with  Soda  and  ad 
7  Cc  of  10%  Ferrous  Sulphate  Solution.  The  precipitate  is  dissolved  i 
25%  neutral  Potassium  Tartrate,  and  plates  are  prepared. 

Serum  Agglutination. — Add  l  Cc.  of  the  sample  to  each  of  a  numbc 
of  broth  tubes,  and  incubate  at  37*  C.  three  or  four  days.  To  those  witi 
sediment  add  a  few  drops  of  active  anti-typhoid  serum.  Clumps  are  centr 
fugalised,  and  the  clear  liquid  drawn  off.  Emulsify  deposit  and  prepa: 
plates.  j 

Solid  Media. — Drigalski-Conradi  Medium  consists  of  a  nutros.| 
lactose-litmus  agar  containing  1%  Nutrose,  1%  (a  Sodium  Caseinate  C< 
pound),  Peptone  0-5%  Salt,  3%  Agar,  1-5%  Lactose,  in  a  nutrient  broth  mad 
with  750  Gm.  Horse  Flesh  to  the  litre,  also  13%  of  Ktibel  and  Tiemann’s  Litmi 
Solution  and  a  trace  (0-001%)  of  Crystal  Violet.  After  incubation  typhoi 
colonies  are  blue,  glassy  like  dew  drops,  Paratyphoid  similar,  and  B.  Coli  at 
bright  red  and  opaque. 

Rapid  method  which  may  be  utilised  in  search  for  B.  typhosus 

— “  Concentrate  "  at  least  two  litres  of  the  water  by  filtration  through  a  Chan 
beriand  filter.  Brush  off  the  organisms  from  surface  of  candle  into  steri 
vessel  containing  about  10  Cc.  of  sterile  water  and  examine  as  previous! 
directed. 
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Vibrio  Cholerae. — To  detect :  inoculate  peptone  water,  preferably  in 
an  Erlenmeyer  flask  with  100  Cc.  of  the  water.  Incubate  and  test  for  indol 
production  and  search  for  typical  comma-shaped  organisms,  which  are  actively 
motile  and  decolourised  by  Gram’s  method.  Test  further  with  usual  labora¬ 
tory  media,  and  also  conduct  serum  agglutination  test 

The  above  method  somewhat  modified  used  for  cultivation.  Identification 
by  motility,  Cholera  Red  Reaction,  Nitroso  Indol,  Ehrlich’s  Rosindol  Reaction. 
Flagella  staining,  and  Agglutination  Test. — L.  i./i3,1377. 

B.  Proteus. — The  ordinary  laboratory  media  and  methods  may  be  employed 
for  the  various  types  of  Proteus. 

Bacillus  Enterltidis  Sporogenes— Add  to  a  fresh  milk  tube  1  Cc.  of  the 
water  or  a  small  quantity  of  the  *  concentrated  ’  water.  Heat  to  80°  C.  for 
20  minutes  to  kill  off  other  organisms,  excepting  spores  of  the  organism 
searched  for  (Ivitasato’s  method) :  grow  in  Buchner’s  tube,  i.e.,  in  an  atmo¬ 
sphere  of  nitrogen  for  24  to  36  hours.  If  result  be  separation  of  milk,  stringy 
curd,  and  excessive  whey,  test  for  pathogenicity  on  guinea-pig.  The  animal 
succumbs  'within  36  to  48  hours  (if  very  virulent  in  24).  Post-mortem  signs  : 
bloody  oedema  at  seat  of  inoculation,  offensive  odour,  hair  of  animal  easily 
detached.  Films  stained  by  Gram’s  method  from  oedema  fluid  show  typical 
non-sporing  organisms.  To  further  test,  a  blood  serum  tube  is  inoculated 
from  the  oedema  fluid  and  incubated  under  anaerobic  conditions.  The  medium 
is  eventually  liquefied  by  the  organism,  and  films  prepared  from  this  show  the 
typical  sporing  organism  of  Klein. 

Streptococci. — Eyre  (Bact.  Technique),  states  the  Streptococci 
are  frequently  termed  'microbes  of  indication,’  as  their  presence  is  held  to 
be  evidence  of  pollution  of  water  by  material  from  the  mammalian  alimentary 
canal — thus  constituting  a  danger  signal.  Glycerin  Agar  is  a  good  medium 
for  this  organism.  Agar  plates  may  be  brushed  or  prepared  in  the  ordinary 
way,  incubated  at  blood  heat,  and  all  discrete  colonies  examined  by  films 
or  ordinary  sub-cultures  made  on  various  aboratorv  media. 

Leptospira  Icterohaemorrhagire  found  in  London  Tap  Water. — 
cf.  pp.  442  and  610* 


BACTERIOLOGICAL  REPORTS  OH 
WATERS. 

If  B.  Coli  form  a  considerable  proportion  of  the  total  number  of 
organisms  present  there  is  great  reason  to  suspect  sewage  pollution  of 
human  or  other  animal  origin. 

The  following  is  a  brief  resume  of  the  customary  standards  : 

A  water  generally  speaking  containing  B.  Coli  in  50  Cc.  but  not  in 
less  is  guile  good  if  the  count  of  total  bacteria  and  chemical  analysis  are 
good.  See  also  filtered  London  Lea  River  Water,  postea. 

Wells,  Shallow  and  Surface. — 

If  chemical  results  and  surroundings  are  bad,  even  if  B .  Coli  be 
absent  from  a  large  volume  of  the  water,  it  should  be  condemned, 
and  per  contra  if  in  a  suspicious  locality  the  bacteriological  examina¬ 
tion  is  bad  the  water  ought  to  be  condemned  even  though  chemically 
it  could  be  passed. — M.  and  R. 

The  usuaSSy  accented!  standards  for  a  surface  water  are  : — 

B.  Coli  absent  in  10  Cc. 

Streptococci  absent  in  10  Cc. 

B.  Welchii  absent  in  100  Cc. 

Total  colonies  at  37°  C.  =  50  per  Cc. 

„  22°  C.  =  500  „ 


99 


99 


99 
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Wells,  Ordinary  or  Medium  Depth. — 

Total  Bacteria. — The  Gelatin  Count  may  show  from  100  to  2,00 
organisms  per  Cc.  The  presence  of  B.  Coli  in  10  Cc.  would  conden 
the  water. 

Wells,  Beep.— 

Total  Bacteria. — Should  not  exceed  100  bacteria  per  Cc.  Artesis 
Wells  and  some  springs  may  contain  very  small  amounts,  e.g.,  5  < 
10  organisms  per  100  Cc. 

Presence  of  B.  Coli  in  100  Cc.  or  less  cannot  be  permitted. 

Rivers. — Draw  conclusions  as  under  Wells  (Shallow).  Confer 
varies  enormously  with  season. 

Total  Bacteria. — The  Gelatin  count  varies  enormously.  B.  Co¬ 
in  10  Cc.  would  condemn. 

Town  Supplies  (Filtered).— 

Total  Bacteria. — Should  not  show  more  than  100  Bacteria  per  C 
— Muir  and  Ritchie. 


London  (Lea  River  filtered). — 

Though  B.  Coli  in  one  series  of  examinations  was  present  in  93c; 
of  samples  in  1  Cc.  or  less  before  filtering  it  was  absent  from  100  C 
in  62%  of  samples  after  filtering,  and  therefore  present  in  38%  \ 
100  Cc. — Sir  A.  C.  Houston. 

A  well  known  authority  on  bacteriological  examinations  of  wate 
informs  us  that  he  would  expect  (‘exceedingly  likely’)  B.  Coli  i 
100  Cc.  main  tap  water  in  London. 


Metropolitan  Water  Board  Reports, 

Dealing  with  B.  Coli,  taking  one  figure  results,  this  organism  occurs  in  ra; 
Thames  water  to  the  extent  of  19  organisms  per  Cc.,  Lea  water  5  organism] 
New  River  2  organisms.  For  filtered  waters  a  one  figure  result  per  Cc.  i 
water — expressed  as  typical  B.  Coli  per  1.000  Cc.,  gives  Kent  1  to  2,  We< 
Middlesex  14.  New  River  2  to  3.— Sir  A.  C.  Houston.  B.M.J.  ii./i 2,167 1 . 

Raw  Thames  water  in  1912-1913  contained  6,550  microbes  per  Cc.,  Lc. 
water  11,7  72,  New  River  2,777.  On  filtering  the  figures  were  respective!? 
14*5,  30-5,  and  12-6. — Sir  A.  C.  Houston,  B.M.J.  ii/13,678. 

The  1914  Report  indicates  that  with  the  raw  waters  practically  all  containe 
B.  Coli  in  100  Cc. 

About  70%  and  over  (usually  about  80%)  of  the  filtered  waters  examine 
contained  no  typical  B.  Coli  in  100  Cc.  The  following  analysis 
provided  : — 

Raw  Water.  B.  Coli  per  Cc. 

River  Thames  . .  . .  . .  . .  . .  . .  . .  15 

River  Lea  . .  . .  . .  . .  . .  . .  . .  . .  5 

New  River  ..  ..  ..  ..  ..  ..  ..  ..  0-5 


Filtered.  B.  Coli  yer  1,000  Cc. 

Kent  and  Chelsea  . .  . .  . .  . .  . .  . .  . .  1  to  2 

New  River,  E.  London  (Lea),  Grand  Junction,  W.  Middx.,  S. 

and  Vauxhall  . .  . .  . .  . .  . .  . .  . .  2  to  3 

Kempton  Park,  East  London  (Thames),  Lambeth  . .  . .  3  to  4 

Lea,  New  River  and  Thames  derived  water,  All  London  waters  2  to  3 


From  the  10th  Research  Report  :  In  purified  w7ater,  there  is  no  pos 
sibility  of  cumulative  microbial  effect.  It  is  stated  further  that  more  than  on 
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Typhoid  bacillus  is  needed  to  infect  a  susceptible  person  with  typhoid  and  in 
no  conceivable  circumstances  can  the  typhoid  bacillus  multiply  in  water  — 
Sir  A.  C.  Houstou,  B.M.J.  i./ 15, 477. 

Algae  in  Water.  Potassium  Permanganate. — 2-5  to  5  pounds  per  million 
gallons  is  efficacious  in  removing  the  nauseous  taint  due  to  Alqce  in  reservoirs 
—better  than  Hypochlorite. — Sir  A.  C.  Houston,  B.M.J.  ii./i6,817. 

The  Sixteenth  Annual  Report  states:  Although  storage  purifies  the 
Thames  water  greatly,  chlorination  gives  even  better  results.  The  New  River 
water  deteriorates  during  the  flood  months  and  it  is  then,  unlike  the  case 
of  the  Thames,  that  chlorination  is  practised.  Chelsea  Water.  An  emergency 
measure  was  successful.  The  water  was  chlorinated  after  filtration  and 
sometimes  Permanganate  was  added. 

Deptford  Well.  Minute  doses  of  chlorine  (0-25  per  million)  gave  rise  to 
taste  trouble  which  could  not  be  surmounted  by  concurrent  use  of  Perman¬ 
ganate  without  giving  a  pink  tinge.  Chlorine  1  per  million  was  then  used  with 
dechlorination  by  sulphurous  acid  with  success. 

A  protocoecus-like  growth  developed  in  the  New  River  works  during  May 
1921,  which  gave  trouble. 

Suspended  Solids.  Since  Nov.  1920  gravimetric  determinations  of  these 
in  Thames  Water  have  been  made  once  a  week.  During  periods  of  heavy 
rainfall  temporary  closing  of  intakes  is  indicated.. — Sir  A.  Houston, 
L.  ii./22,533. 

The  Seventeenth  Annual  Report  states:  80%  of  London’s  water 
supply  comes  from  two  rivers  which  are  undeniably  polluted.  Less  than  20% 
comes  from  the  deep  wells  in  Kent  and  in  the  Lea  Valley.  Another  well  (at 
Waltham  Abbey)  although  bacteriologically  very  pure,  contains  Iron  and 
Sulphuretted  Hydrogen  which  have  to  be  eliminated.  Chlorination  at 
Staines  has  been  conducted  without  complaint.  The  New  River  supply — - 
an  artificial  channel  30  miles  in  length,  is  practically  free  from  pollution 
but  contains  Algm  ( see  above)— difficult  to  cope  with.— Sir  A.  Houston,  L. 
ii./23,341. 

The  Eighteenth  Annual  Report  states:  It  is  very  hard  to  associate 
typhoid  fever  causatively  with  the  water  supply  in  this  country.  The  sea 
gull  has  made  an  attack  on  London  water  and  has  had  to  be  frightened  away, 
but  so  far  as  is  known  they  do  not  suffer  from  water-borne  diseases  of  man. 
— Sir  A.  Houston,  L.  ii. /24,55s. 

The  Nineteenth  Annual  Report  states  : — In  the  New  River  heavy 
winter  rains  deteriorated  the  water,  but  chlorination  remedied  this.  Objection¬ 
able  taste  in  chlorinated  water  avoided  by  careful  dosage  and  use  of  Perman¬ 
ganate  (0-5  to  1  per  million).  The  New  River  water  has  been  chlorinated 
for  6  consecutive  years  without  causing  taste  troubles.  (?)  Atmospheric 
pollution  adversely  affects  water  so  treated,  through  absorption  by  the  water 
of  apparently  phenoloid  gases,  causing  an  ‘  Iodoform  ’  taste,  but  this  does 
not  occur  when  the  water  contains  a  trace  of  Ammonia ;  chlorinated  water 
should  not  be  mixed  with  water  which  has  been  so  polluted.  The  New  reser¬ 
voir  at  Littleton  doubles  the  storage  capacity  for  Thames  water.  Sir  A. 
Houston  believes  in  the  expediency  of  primary  rapid  filters,  working  at  the 
rate  of  100 — 200  gallons  per  sq.  ft.  per  hour,  as  a  preliminary  to  slow  sand 
filtration,  which,  with  the  addition  of  chlorination,  may  thus  be  accelerated 
by  two  or  three  times  or  more.  The  Thames  might  be  made  a  salmon  river 
again. — B.M.J.  ii./25,526. 

The  Twentieth  Annual  Report  states  :— In  the  Palmers  Green  area 
in  Dec.,  1925,  there  was  a  slight  breakdown  in  *  Taste prevention,  owing 
to  the  weather  condition  (cold  fog,  with  decrease  in  organic  matter).  Heavy 
capital  expenditure  for  larger  storage  accommodation  and  increased  filter 
beds  is  avoided  bsr  chlorination,  and  filtration  is  carried  on  more  rapidly. 
Preliminary  rapid  filters  remove  so  much  of  the  materials  which  choke  slow 
sand  filters  that  the  latter  can  work  five  times  as  fast  and  enjoy  a  longer  life. 
It  is  hoped  that  this  double  filtration  process  will  prove  more  economical,  but 
in  some  cases  the  economy  may  be  neutralised  by  increasing  pumping  costs, 
and  further  experiments  are  being  conducted  in  the  inhibition  of  development 
of  algal  and  other  growths  by  the  addition  of  minute  doses  of  Copper  Sulphate. 
Organisms  which  give  water  a  fishy  taste  are  Eudorina,  Pandorina,  Uroglcna, 
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etc. ;  a  taste  like  ripe  cucumbers  is  caused  by  Synura ;  a  grassy  taste 
Alphanizomenon,  etc. ;  and  an  aromatic  taste  by  Asterionella,  Tabellai 
etc.  A  copious  growth  of  the  last-mentioned,  due  to  raking  operations  (i 
discontinued)  occurred  in  1913,  when  the  West  Middlesex  water  was  varior 
described  as  tasting  like  geraniums,  rotten  fish,  and  castor  oil. 

A  new  problem  in  water  biology  is  the  discovery  of  the  presence  of  iepn 
spira,  which  are  almost  universally  present,  equally  in  filtered  waters  ; 
pure  deep  wells  as  in  raw  sources  of  supply.  All  cultures  have  proved  n 
pathogenic,  and  the  leptospira  are  easily  killed  by  minimal  doses  of  Chlor: 
Sir  A.  Houston  does  not  regard  their  presence  as  of  any  great  significar 
but  the  possibility  of  a  change  from  a  saphrophyte  to  a  pathogen  opens 
disquieting  possibilities.  Rats  may  possibly  be  the  cause,  by  poisoning  wr 
and  slime. — B.M.J.  ii./s6,533.  See  also  p .  610 . 

The  Twenty-first  Annual  Report  states  : — Kent  supplies  a  da 
average  of  27  million  gallons  (from  24  wells),  which  forms  one-tenth  of  L 
don’s  water  supply.  The  water  is  clear,  exceptionally  pure,  and  is  cool 
hot  weather.  During  1926  the  average  bacterial  counts  were  9  per  Cc. 
gelatin  and  0-05  on  agar,  with  B.  Coli  absent  from  100  Cc.  in  94%  of  samp' 
The  average  figure  for  Ammoniacal  Nitrogen  was  0-0002  per  100.000, 
Albuminoid  Nitrogen  0-0023,  and  for  oxidised  0-6.  The  water  from 
Deptford  Garden  Well  was  found  to  harbour  a  pathogenic  leptospira,  wh¬ 
ole  are  d  up  after  chlorination.  Since  1916,  two  million  people  have  fo 
supplied  with  76  million  gallons  of  chlorinated  water  daily  and  no  compla 
of  a  taste  has  been  made.  During  1926,  the  Staines  and  Hampton  water  shov 
B.  Coli  absent  from  chlorinated  water  in  53  samples.  25,000  million  gallons  w 
chlorinated  in  1926  at  an  average  dose  of  0-35  parts  of  Chlorine  per  milli 
and  a  cost  for  chemicals  of  1/-  per  million  gallons,  giving  a  nett  saving 
coal  ( for  the  purpose  of  pumping  reservoirs )  of  £14,872.  Rapid  filtrat 
experiments  (at  Barn  Elms)  continue  to  show  satisfactory  results. — B.M 
i./27,1122. 

The  Twenty-second  Annual  Report  states  : — It  is  easier  and  m 
economic  to  purify  a  river  after  pollution  than  to  prevent  it  from  becom: 
polluted.  The  chlorination  of  Thames  water  continues  at  the  rate  of 
million  gallons  daily.  In  1927,  Staines  and  Hampton  water  showed  B.  C 
absent  in  66-8%  of  samples,  and  for  filtered  waters  the  figures  were  Kempt 
Park  83.4%,  Sunbury  77.8%,  Grand  Junction  75%,  and  West  Middlesex  72: 
The  Stoke  Newington  Reservoirs  (New  River  chlorinated  water)  only  shov 
B.  Coli  absent  in  21-9%  of  samples,  but  this  is  no  new  feature  and  is  probai 
due  to  pollution  flowing  unseen  into  the  water-way  between  Wood  Gre 
and  the  outlet.  The  storage  reservoirs  supplying  London  constitute  a  chi 
of  49  lakes,  covering  2,700  acres  and  holding  20,000  million  gallons  of  wTat 
The  Molesey  was  1,000  times  better  than  the  raw  water  of  the  river,  the  forn 
containing  B.  Coli  in  100  Cc.  in  39-1%  samples,  and  the  latter  B.  Coli  in  0-1  ( 
in  50%  samples.  In  other  words,  it  would  fee  less  risky  to  dlrit 
50  pints  of  stored  water  than  one  ounce  of  the  natit 
Thames -  Experimental  working  at  Barn  Elms  show  that  bacteriologica 
the  final  product  is  as  good  as  with  the  ordinary  once-through  slow  sa 
filtration,  has  more  freedom  than  the  latter  from  algal  troubles  and  the 
caused  by  excess  of  suspended  matters,  and  has  a  much  greater  output  j 
acre  of  filtration  area.  At  the  Walton  Works,  opened  July,  1926,  this  meth 
of  double  filtration,  preceded  by  storage  and  followed  by  chlorii 
tion,  is  put  into  practical  operation  ;  in  1927,  final  samples  showed  B.  C 
absent  in  96-  4  %  as  compared  with  0-  4 %  in  raw  river  water.  In  1927  freque 
cultures  of  London  waters  were  made  for  leptospira.  These  wTere  numerc 
in  the  New  River  water,  but  disappeared  after  chlorination.  In  seven  : 
stances  the  organisms  were  pathogenic.— B.M. J.  ii./28,500. 

At  a  meeting  of  the  Public  Works »  Roads  and  Transport  Congress,  Mr.  I. 
Gibbon,  of  the  Ministry  of  Health,  recommended  local  authorities  to  have 
policy  of  water  supply  outlined  for  50  years  ahead,  and  where  neighbour] 
authorities  have  a  common  interest  the  appointment  of  regional  committee 

Sir  A.  Houston  said  that  already  over  1/7  of  the  population  i 

England  are  drinking  with  impunity  highly  purified  watt 
from  sources  of  Questionable  origin.  If  the  absence 
B.  Coli  from  a  water  is  to  be  taken  as  implying  the  absence  of  microbes 
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rarer-borne  disease,  this  organism  can  be  practically  eliminated  by  storage 
md  filtration,  and  with  the  addition  of  Chlorination  can  be  completely 
liminated.  There  have  been  cases  abroad  where  the  addition  of  Chlorine  to 
mpure  water,  previously  responsible  annually  for  an  enormous  amount  of 
[isease  and  death,  has  seemingly  resulted  in  the  almost  complete  elimination 
I  water-borne  diseases. — L.  i./26,29. 

The  Ministry  of  Health  has  issued  a  booklet  dealing  in  detail  with  the 
etting  up  of  Regional  Committees  (H.M.S.O.,  Nov.,  1928). 

Anti- Bacterial!  Action  of  the  waiter  of  certain  French 
fivers. — These  have  inhibitive  or  actual  destructive  effect  on  growth 
)f  intestinal  bacteria,  e.g.,  antagonistic  action  to  B.  Coli  of  the  feaone,  to 
B.  Typhosus  of  the  Rhone,  B.  Paratyphosus  A  of  the  Izere,  and  B.  dy sentence. 
Shiga  of  the  sea  at  Havre.  May  serve  to  explain  why  certain  regions 
md  persons  are  immune  to  water-borne  diseases. — B.M.  J.E.  i./26,40. 

Excess  Lime  Method  of  treating  water  is  effective  for  sterilising  and  purify- 
,ng,  and  when  necessary  Softening  water. 

Liming  the  Dee  was  a  means  of  overcoming  sewage  pollution. 

jJcFermutit  (T.M.  317579,  342540  Class  I.)  system  of  Water  Softening, 
bn  artificial  zeolite  a  compound  of  silica,  alumina  and  soda.  In  contact 
yith  hard  water  it  abstracts  the  Calcium  and  Magnesium  constituting  the 
rardness  in  exchange  for  a  soda  complement.  The  lime  and  magnesia  are  left 
behind  in  the  cylinder  and  the  corresponding  sodium  salts  pass  into  solution. 
— L.  i./ 15,214.  For  further  details  on  water  softening  see  Vol.  I.,  p.  731. 

Sewage  (Crude). — Total  organisms  in  London  sewage  found  to 
oe  6  to  12  millions  per  Cc.  B.  Coli  never  fewer  than  100,000  per  Cc. 
— Klein  and  Houston. 


CHEMICAL  AND  BACTERIOLOGICAL  EXAMINA¬ 
TIONS  OF  DRINKING  WATERS  COMPARED. 

A  water  may  pass  certain  standards  chemically  and  yet  be  un¬ 
satisfactory  from  the  bacteriological  aspect.  The  converse  may  also 
be  true  in  some  cases.  We  made  some  combined  investigations  on 
these  lines  some  years  ago  and  in  the  table  posted,  are  the  more 
important  data  obtained.  The  Waters  comprise  a  selection  as 
supplied  from,  the  main  to  consumers  in  some  of  the  leading  cities 
and  health  resorts  in  Great  Britain,  including,  e.g.,  London,  Glasgow, 
Bath,  Blackpool,  Buxton,  etc.  We  concluded  : — 

(1).  The  bacteriological  investigation  is  quite  as  useful  as  the 
chemical — and  should  always  accompany  it.  (2).  The  absence  of 
B.  Coli  from  100  Cc.  of  a  water  is  an  ideal  seldom  attained.  (3). 
The  albuminoid  ammonia  content  is  no  indication  of  the  number 
of  bacteria,  but  in  conjunction  with  Chlorine,  Nitrite  and  Nitrate, 
data  may  suggest  sewage  contamination.  (4).  Examination  of 
waters  at  the  source  and  after  traversing  some  miles  of  water  supply 
pipes  may  show  marked  differences. 

Speaking  generally,  these  town  supplies  were  of  good  quality. 
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*  Pathogenic  and  intestinal  organisms  grow  best  at  this  temperature. 

t  Presumptive  evidence  of  B.  Coli,  B.  Paratyphosus ,  B.  Enteritidis,  but  excluding  B.  Typhosus  and  Dysentery  Organisms. 
%  Confirmatory  for  B  Coli  as  B.  Typhosus ,  B.  Paratyphosus,  B.  Enteritidis  and  Dysentery  organisms  do  not  give  it. 
Columns  7  to  13  include  the  “  Plaginac  ”  Reaction. 

Columns  9,  10,  and  14  show  results  of  cultures  in  peptone  water  from  least  quantity  of  MacConkey’s  Culture  showing  acid 
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Swimming  Bath  Water. 

.  Chlorination  of  Swimming  -  Bath  Water.— The  water  is 
circulated  by  a  pump,  passing  first  through  a  gauze  strainer.  It  is  then 
treated  with  an  Alumino-ierric  coagulant,  to  separate  colouring  matter  and 
impurities,  passed  through  closed  pressure  sand-filters,  and  aerated  Finally 
it  is  treated  with  CL  ,  about  1  part  per  2  millions,  and  returned  to  the  bath 
heated.  Analysis  of  water  so  treated  after  19  weeks’  use  at  the  St.  Helen’s 
Public  Baths  showed  112  bacteria  per  Cc.  on  Gelatin  in  3  da  vs,  B.Coli  and 
B.Ententidis  Sporogenes  entirely  absent  in  100  Cc.;  nitrites  and  free  Chlorine 
were  absent,  and  the  free  Ammonia  was  Q'0046  and  Albuminoid  Ammonia 
0-0058  per  100,000.  It  is  claimed  that  the  process  enables  the  same  water 
to  be  used  for  twelve  months  at  a  time.  (Apparatus  supplied  by  the  Paterson 
Engineering  Co.,  Ltd.,  London). — B.M.J.  ii./25,349. 

Electrolysing  of  a  mixture  of  Sodium  and  Magnesium  Chlorides  in  pro¬ 
duction  of  a  stable  disinfectant — used  at  Poplar.  F.  W.  Alexander’s 
preparation  is  a  hypochlorite  relatively  free  from  chlorate  and  rendered 
stable  by  a  slight  excess  of  the  base.  Used  for  swimming  baths.  A  difficult 
problem  to  clean  the  water  effectually. — L.  i./a6,357. 

For  a  further  abstract  see  Edn.  XVIII.,  p.  455. 


MINERAL  WATERS. 

The  following  information  regarding  mineral  waters  has  been 
obtained  by  applying  in  most  instances  direct  at  the  sources. 

The  arrangement  of  the  paragraphs  is  as  follows  : — 

The  name  of  the  water  and  locality  is  given ,  then  follow  in  order 
the  names  of  spring  or  springs,  the  nature  of  the  water ,  the  chief 
chemical  constituents,  the  medicinal  uses,  the  season,  if  any,  at  the 
health  resort,  and  an  indication  as  to  whether  the  water  is  imported 
in  the  bottled  condition.  The  accounts  of  some  are,  however,  con¬ 
densed.  ‘  Sulphurous  ’  is  to  convey  Sulphuretted  Hydrogen  with 
(usually  Sodium)  Sulphates  and  Sulphides. 

s)c  Trade  lYlarks. — A  search  has  been  made  in  Classes  III.  and  XLIV 
on  the  Register  for  rhe  purpose  of  this  chapter. 

Aedipsos  (Grecian). — Saline,  thermal.  Aegina  (Grecian). — Alkaline 
Imported. — Ph.  Notes. 

*  AesculapT.  M. 22666,  Class  44  ;  185183,  Class  3  (Hungary) —Magnesium 
and  Sodium  Sulphates,  Sodium  Chloride  and  Calcium  Sulphate.  Occasional 
and  habitual  constipation,  bowel  and  liver  disorders.  Imported. 

Aix-les-Bains  (Savoy). — Sulphur  and  an  organic  matter  called  Baregine, 
which  renders  it  easy  of  digestion,  oily  and  suitable  for  massage.  Rheuma¬ 
tism,  gout  and  throat  diseases.  1st  April  to  end  of  October.  Also  imported. 
Employed  as  tubs,  shower  bath,  massage  and  vapour  baths. — -L.  Blanc,  L.ii./i  5, 
174.  , 

The  distinctive  feature  of  the  Aix  thermal  treatment  is  the  douche -massage 
known  throughout  the  world  as  the  Aix  douche  ;  the  patient  has  streams  of 
water  directed  on  him  while  seated  in  a  chair. — B.M.J.  ii./2i,118.  See  also 
Preston  King,  B.M.J.  ii./25,635.  . 

From  the  balneological  aspect,  the  treatment  par  excellence  for  rheumatoid 
arthritis  is  the  combination  of  douching  and  massage  introduced  from  Aix-les- 
Bains. — R.  Waterhouse,  B.M.J.  U./25, 596. 

Alet  (Aude,  France). — Source  des  Bains  and  Source  Nouvelle.  Alkaline 
carbonated.  Debility,  dyspepsia,  anscmia.  Imported. 

Allevard  (Isere,  France). — Sulphurous  carbonated.  Calc  and  Mag¬ 
nesium  Bicarbonates,  Sodium  Chloride,  Calcium,  Soafum  and  Magnesium 
Sulphates,  free  Sulphuretted  Hydrogen,  Carbonic  Acid  and  luorogen. 


THE  EXTRA  PHARMACOPCEIA. 


Chest  affections  of  all  kinds,  skin  diseases,  women’s  diseases,  rheumatic 
complaints,  June  1st  to  September  30th.  and  imported. 

Alvaneu-Bad  (near  Engadine). — Sulphurous.  Alpine  Climate. 

Andros  (GRECIAN). — Chalybeate. — Imported. — Ph.  Notes. 

j)cApoIxinaris  T.M.  153705  and  283030,  Class  44.  (Neuenahr,  Ger¬ 
many). — Acidulated  alkaline  table  water.  Sodium  Chloride,  Calcium  and 
Magnesium  Bicarbonates,  with  large  excess  of  carbonic  acid.  Catarrhal 
affections  of  the  respiratory  organs  and  mucous  membrane,  acute  and  chronic 
laryngitis,  bronchitis,  dyspepsia,  gout  and  gravel.  Imported.  See  also 
Table  of  Waters. 

3}c Aquaperia.  T.M.  363617,  class  44.  (HARROGATE,  Gt.  BRITAIN)  —A 
natural  conic  aperient  water,  standardised  and  of  high  organic  purity.  Bose, 
a  wineglassful  before  breakfast.  For  constipation,  liver  disorders  and. 
bilious  complaints.  .Relieves  gout  and  rneumatism  and  helps  to  prevent 
indigestion. 

Ax-les-TIiermes  (Pyrenees).  Altitude  2,000ft.  Alkaline  Sulphurfrom 
a  number  of  springs.  Radioactive,  organic  matter  termed  bareegine.  Gout 
and  rheumatism,  respiratory  troubles  and  skin  affections. — L.  ii./22,826. 

The  ground  is  warm  witii  hot  springs  and  the  snow  melts  in  consequence. 
Some  of  the  springs  are  milky  with  Colloidal  Sulphur.  In  other  springs  the 
alkalinity,  due  to  Sodium  Carbonate  and  Silicate  and  some  Lithia,  is  pro¬ 
nounced.  Professor  C.  Moureu  has  recently  shown  that  the  gas  evolved  from 
the  Source  Viguerie  at  Aix  contains  Argon  and  Helium,  as  well  as  Nitrogen. 
The  composition  of  the  gas  was  found  to  be  : — Nitrogen  98-45%,  Argon  (with; 
traces  of  Krypton  and  Xenon)  1-453%,  Helium  (with  traces  of  Neon)  0-097%. 
The  presence  of  the  inert  gases  points  to  a  radioactive  origin,  to  which  may  be- 
due  the  beneficial  results  from  the  treatment  with  the  thermal  waters.  The 
curative  properties  have  been  known  for  a  long  time. — J.  G.  F.  Druce,  C.D.,. 
Mar.  12/27,323. 

Bagneres-de-Louchom  and  Bagneres  de  Bigorre(  Western  Pyrenees). 

■ — Alkaline  sulphurous.  Sodium  Sulphide  and  H2S.  Gout,  chronic  rheu¬ 
matism,  respiratory  and  cutaneous  troubles.  Mid  May  to  Mid  October. — 
L.  ii./22,880. 

Bagujie.s-de  L'Ora  (Normandy,  FRANCE) Grande  Source. — Small  quanti¬ 
ties  of  Sodium  Cnloride,  Sodium  Sulphateand  Silica,  also  traces  of  Potassium, 
Iron  and  Calcium  Salts.  Used  chiefly  as  baths  and  douches  but  is  also  drunk. 
Pule  bit  is,  varicocele,  women’s  diseases  and  rheumatism.  May  15th  to  October 
1st,  imported. 

Bareges  (Hautes  -  Pyrenees,  France). — Sulphurous,  warm.  Sodium 
Sulphydrate  and  Sulphate,  Sodium  Chloride,  Silica.  Chronic  rheumatism,, 
skin  and  bone  diseases.  Imported. 

Barium  (Llangammarch  Wells,  Wales). — Saline.  A  tumbler  full  three 
or  four  times  daily.  Sodium,  Calcium,  Magnesium  and  Barium  Chlorides. 
Good  organically.  Only  0‘0056  grs.  per  gallon  of  Albuminoid  Ammonia. 
Contains  no  sulphates  owing  to  presence  of  Barium.  Heart  affections,  glandu¬ 
lar  swellings,  skin  affections,  rheumatism.  Bottled,  both  aerated  and  still. 

Bath.  The  only  thermal  spring  in  England,  and  one  of  the  oldest  in 
Europe.  King’s  Bath  Spring.— Calcium  Sulphate  102-88  grains,  Sodiuim 
Sulphates  23-5,  Magnesium  Chloride  15-8  grains,  per  gallon,  and  other  Salts 
in  less  proportion.  Radium  has  been  found  in  the  waters  and  deposits,  also- 
Argon,  Helium,  Krypton  and  Xenon. 

King’s  Well  contains  0-1387  mgr.  Radium  per  million  litres.  If  then 
Niton  (emanation)  were  represented  by  the  weight  of  Radium  capable  of 
forming  the  Niton  present  in  a  million  litres  of  water  or  gas,  the  figures  for 
the  -water  of  the  King’s  Well,  Cross  Bath  and  Hetiing  Bath  are  respectively 
1-73,  1-19,  and  1-7  and  for  the  gas  from  the  King’s  Well  33-65.  The  gas  from 
the  King’s  Well  contains  about  four  times  as  much  Niton  as  is  contained  in 
the  natural  gas  from  Buxton,  viz. ,  7-7  ana  8-5  mgr.  per  million  litres.  Further 
data  Voi.  II.,  XVIIIth  Edn.,  p.  457.  (See  also  Suns,  i.e.,  Bathwater  aerated 
and  bottled.) 

Ben  Rhydding.  See  likley. 

Besancon  (Jura). — -Saline  springs  with  bromides  and  iodides.  Children’s 
diseases  and  gynaecological  conditions,  e.g., sterility. — L.  i./24,1037. 
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*Bethesda  (T.M.  171394)  (Wisconsin,  TJ.S.A.)— Alkaline,  Calc,  and 
Mag.  Bicarbonates.  Kidnejr  diseases,  Bright’s  disease,  diabetes,  torpid 
liver,  dyspepsia,  insomnia.  Imported. 

o  ?.ilin  (BOHonA). -Alkaline  acidulated  table  water,  Sodium  Carbonate, 
Sodium  Chloride,  Sodium  Sulphate,  Lithium  Carbonate,  Free  Carbonic  Acid 
Catarrh  of  the  stomach  and  of  the  respiratory  organs,  rheumatism  and  for 
Bright’s  disease.  Pastilles  are  also  prepared. 

Birmenstorf  (Switzerland). — Saline  aperient.  Constipation,  jaundice, 
haemorrhoids,  uric  acid.  Imported. 


Bonnes  (see  Ealtx  Bonnes). 


HU  Bourbonle,  La  (Puy  de  Dome,  France),  Chous sy-Perriere  Spring.— 
Arsenated,  1  litre  =  0-028  Gm.  Crystallised  Sodium  Arsenate  (1-9  grs.  per 
gallon),  Sodium  Chloride  and  Bicarbonate.  Dose ,  a  large  tumblerful.  Debility, 
anaemia,  chest  affections,  arthritis  and  diabetes.  Imported. 

Bourbon -Lancy.  Oxygen  is,  in  the  majority  of  cases,  absent  in  the  gas 
of  mineral  waters,  or  present  only  in  traces,  but  the  gas  of  this  spring  contains 
0-53%. — Prof.  C.  Moureau,  C.D.,  June,  ’23,S69. 

Braceborough  (Lincolnshire,  England).— Known  since  the  reign  of 
George  III.  The  spring  gives  200,000  gallons  a  day  at  50°  F.  Calcium 
Bicarbonate  30,  Calcium  Sulphate  6-6,  Magnesium  Sulphate  2*26  grains  per 
gallon.  Free  C02  2’1  grains  per  gallon.  Bottled. 

Dose. — One  to  2  tumblersful  first  thing  in  the  morning  and  at  night. 

In  psoriasis,  erysipelas,  eczema,  and  other  skin  affections ;  also  in  nervous 
conditions. 

Successful  in  gout.  Relieved  excessive  micturition.  Digestion  improved 
— A.  Eddowes,  Jl.  Clin.  Research,  April,  ’25. 

Brides -les-Bains  (Savoy,  France). — Alkaline  saline.  Contains  Sulphates 
of  Sodium,  Magnesium  and  Calcium,  and  Chloride  of  Sodium.  Obesity,  uric 
acid,  hepatic  complaints,  gastro-intestinal  diseases,  constipation.  Imported. 
Description  of  resort  and  water.  Closely  analogous  to  the  Sprudel  Source 
at  Carlsbad. — B.M.J.i./2o,545.  See  also  L.i./24,1037. 

Brucourt  (Calvados,  France).  “  Star  ”  Spring. — Chalybeate.  Tonic  in 
anaemia.  Imported. 

Buffalo  Lithia  (Mecklenburg  Co.,  VA.,  U.S.A.). — (No.  2  the  chief  spring). 
Alkaline  Lithiated  table  water.  Albuminuria,  uric  acid  diathesis,  and  other 
affections  needing  alkaline  treatment.  June  15  to  October  1,  and  imported. 

gg0  Bussang  (Vosges,  France).— Ferruginous  tonic  and  digestive.  Free 
Carbonic  Acid,  Sodium,  Calcium,  Magnesium  Bicarbonates  with  Manganese, 
Iron  and  Arsenic.  Ansemia,  chlorosis,  jaundice,  gout,  rheumatism,  diseases 
of  women.  Season,  15th  June  to  15th  September,  and  imported. 


Buxton  (Derbyshire). — Slightly  Saline.  Sodium  Chloride,  Magnesium 
Carbonate,  Calcium  Carbonate,  Free  Nitrogen,  and  Carbonic  Acid.  Stomach, 
bladder,  liver,  and  kidney  disorders,  skin  affections,  gout,  rheumatism,  sciatica, 
All  the  year  round  and  bottled.  See  also  Table  of  Waters.  .  . 

The  gentlemen’s  Natural  Baths  contain  1-1  mgr.  per  million  litres  of  Alton, 
i.e.,  about  the  same  as  the  Cross  Baths  at  Bath.— Sir  Wm.  Ramsay.  B.M.J. 
i./i2,617;  L.  ii./i2,746  ;  P.J.  i./i2,373.  . 

Valuable  in  alleviating  chronic  articular  gout  and  rheumatism— irregular 
forms  of  gout  are  benefitted  and  acute  attacks  cut  short.  The  mineral  con  ¬ 
stituents  only  amount  to  27  grains  per  gallon,  chiefly  Carbonates  of  Calcium 
and  Magnesium,  Sodium  Chloride  with  traces  of  Iron  and  Manganese,  ihe 
gases  contained  show  a  unique  richness  in  Nitrogen.  So  far  as  is  known 
radio-activity  exerts  a  healthy  active  influence  over  metabolism. 

Buxton  Mineral  Water.  As  a  result  of  experiments  the  following  con¬ 
clusions  have  been  drawn  :  (1)  It  has  a  diuretic  effect  superior  to.  distilled 
water,  (2)  It  increased  the  elimination  of  Sodium  Chloride,  (3)  It  increased 
hydrioD  concentration  and  favourably  influenced  metabolism.  L.  u. 1 23,1  .Jur. 

Buxton  Water  has  a  stimulant  effect  on  Nitrogen  metabolism  and  produces 
conditions  favourable  for  more  complete  oxidation.  B.M.J.  n/24,1  i • 

Mineral  Waters  as  Diuretics.  The  aim  of  their  employment  in  diuresis 
is  to  promote  the  excretion  of  harmful  solids,  rather  chan  the  J^ere  excre 
of  water,  and  for  this  purpose  mineral  waters  of low  concentration  ha  , 

found  superior  to  distilled  water.  The  total  amount  of  salts  In  ados 
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water  which  would  produce  diuresis  is  very  much  less  than  that  required  in  ar 
artificial  solution.  Three  types  of  mineral  waters  possess  diuretic  properties 
— sulphur  water,  including  the  sulphuretted  salines,  the  calcareous  and  th< 
radio-active  thermal  waters  of  low  mineralisation. — C.  W.  Buckley,  L.ii.; 
23,1300. 

#  Cachat  T.M.  293559  and  293558,  Class  44  ( see  Evian,  Source  Cachat). 

Capvern  (Hautes  Pyrenees,  France). — 2  springs  ;  Houn-Caoude  (drink 
ing)  and  Bouride  (baths).  Alkaline.  Catarrh  of  bladder,  gravel,  gall  stones 
women’s  diseases.  Season,  May  to  October,  Imported. 

Carabana  (Spain). — Purgative.  Sodium  Sulphate.  Intestinal  and  hepati< 
affections  and  dyspepsia.  Imported. 

Cauterets  (Pyrenees). — Sulphurous.  Sulphuretted  Hydrogen,  Iodine 
Skin  and  lung  diseases,  glandular  swellings.  Summer  and  imported. 

The  gas  given  off  at  the  spring  by  this  mineral  water  consists  of  98-55% 
Nitrogen. — Prof.  C.  Moureau,  C.D.,  June  ’23,869. 

Cerigo  (Grecian). — Chalybeate.  Imported. — Ph.  Notes. 

Challes  (Savoy). — Sulphurous.  Chronic  catarrh,  skin  affections  and 
intestinal  diseases.  May  to  October.  Imported. 

Ghateldon  (Puy  DE  Dome,  France). — Alkaline  Acidulated.  Stomach  and 
urinary  disorders,  ansemia,  and  as  a  table  water.  Imported. 

Chatel  Guyon  (Auvergne,  France).  Source  Gubler. — Alkaline.  Dys¬ 
pepsia,  jaundice,  anaemia,  constipation,  uric  acid,  May  to  October.  Imported. 

Cheltenham — Pittville  Waters  :  No.  1  Chelt.  Alkaline,  Sodium  Chloride, 
Sulphate  and  Bicarbonate  ;  No.  2  less  Sodium  Chloride,  more  Sulphate  ;  No.  3 
more  Sodium  Sulphate  but  less  than  No.  2  ;  No.  4  Cheltenham  ‘  Magnesia’ 
(Magnes,  Sulphate  117  grains  per  gallon)  and  Sodium  Sulphate,  No.  5  is  No.  4 
concentrated.  No.  6  is  Cheltenham  Sodium  Sulphate  Saline,  Sodium  Sulphate 
in  predominance.  See  also  Table  of  Waters  and  P.  J.  ii./ 15,571. 

Claudia  (Sorgente  Pi  Anguillara,  Sabazia,  near  Rome). — Alkaline. 
Carbonic  Acid  with  small  quantities  of  Alkaline  Bicarbonates.  Gastric 
dyspepsia.  Imported. 

Condal  (Rubinat,  Lerida,  Spain). — Aperient,  Sodium,  Magnesium,  Cal¬ 
cium  and  Potassium  Sulphates,  Sodium  Chloride.  As  a  purgative  for  habitual 
constipation,  plethora,  etc.  Imported.  See  also  Table  of  Waters. 

Condillac  (France). — Alkaline  acidulated  table  water.  Imported. 

Contrexeville  (Vosges,  France).  Pavilion  Spring. — Alkaline,  Anti¬ 
rheumatic.  Gouty  affections,  dyspepsia,  eczema,  catarrh  of  the  bladder  and 
liver.  20th  of  May  to  20th  of  September,  and  imported.  Contrexeville 
Source  Mignon  is  also  supplied.  See  also  Table  of  Waters. 

Why  does  Contrexeville  water,  containing  much  Caclium  cure  or  alleviate 
gout  ?  Probably  it  is  not  so  much  the  Calcium  content  of  the  water  as  its 
influence  on  metabolism. — F.  E.  Tylecote,  M.P.,Mar.  27,  ’29,261. 

Coulsworthy  (North  Devon). — Alkaline.  Detergent,  osmotic  and  diuretic. 

Dax  (called  locally  La  N6he).  Thermal — has  temperature  61°  C.  Owing 
to  evolution  of  Nitrogen  appears  to  be  boiling.  Contains  Sulphates  and 
Chlorides  of  Calcium  and  Sodium.  The  mud  contains  a  large  proportion  of 
living  algae — the  Oscillaria  calida.  Is  distinctly  radio-active.  In  rheumatism. 

Desaignes  (Eau  de  C6sar)  (Ardeche,  France). — Alkaline,  Acidulated 
Table  water.  Imported. 

Dolecoed.  See  Llanwrtyd. 

D’Orezza  (Corsica).  Chalybeate  table  water.  Anaemia,  dyspepsia; 
useful  after  prolonged  illness,  or  for  weakness.  1st  July  to  1st  September. 
Imported. 

Droitwich.  See  sjc  Wychia. 

Eaux  Bonnes  (Basses  Pyrenees,  France). — Mild  Sulphurous.  Helium 
is  given  off  by  the  water — due  in  all  probability  to  radium-containing  mineral 
at  the  source.  Similar  to  Bareges  and  Cauterets.  Bronchial  catarrh, 
phthisis,  neurasthenia,  asthma.  June  1st  to  October  1st,  and  im¬ 
ported. 

Has  reputation  of  curing  sterility  in  women,  cf.  Franzensbad. 
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Enghein-les-Bains  (near  (Paris).— Sulphurous.  Lung  and  skin  affections, 
uterine  disorders,  nervous  diseases,  nose  and  ear  affections.  Season,  May  1st 
bo  October  15th.  Imported. 

Epidauros  (Grecian). — Imported. — Ph.  Notes. 

s^Esvach  (T.M.  224276). — Aperient.  Magnes.  Sod.  and  Pot.  Sulphates  and 
Bicarbonates,  free  Carbonic  Acid.  Habitual  constipation,  indigestion,  bilious¬ 
ness,  gout.  Bottled. 

Evian-les- Bains  (Haute  Savoy)  Sources  “Cachat”  and  La  Croix. — 
Alkaline  table  water.  Calcium  and  Magnesium  Bicarbonates,  free  Carbonic 
Acid.  Liver  and  intestinal  disorders.  For  washing  out  bladder  in  uric  acid 
troubles;  calculi,  cystitis.  May  to  October. 

Fango  Mud  Springs  (Italy). — Installation  at  Matlock.  For  the  treat¬ 
ment  of  rheumatism. 


Farris  (Norske  Mineralkilder,  Larvik,  Norway). — Mineral  Table  Water, 
radioactive,  gout  and  rheumatic  complaints. 

Fayet  St.  Gervais  (Savoy). — Saline  and  Sulphur  springs,  for  arthritic 
troubles,  skin-diseases,  rhino -pharyngitis  and  neurasthenic  conditions. — 
L.i./24,1037. 


Fiuggi  (Italy). — Saline.  Sodium  Chloride,  Potassium  Nitrate,  Calcium 
Carbonate,  Carbonic  Acid,  Ozone,  and  Oxygen  (possibly  due  to  action  of 
radium  emanations  contained),  Nitrogen.  Gastric  complaints.  Imported. 
Full  report  on. — L.  ii./o7,915. 

Flitwick  (near  Ampthill,  Bedfordshire). — Ferruginous.  Ferric  Persul¬ 
phate  and  Sodium  Sulphate.  Amemia,  chlorosis,  dyspepsia,  general  debility 
and  neuralgia.  Bottled. 


Folkestone  contains  about  2|  to  3  grains  of  chalk  per  pint — if  boiled  about 
grain — which  cannot  be  considered  deleterious  or  have  any  "bad  effect. 
Folkestone  water  is  exceedingly  pure  containing  a  trace  only  of  Free  Ammonia 
and  0-0008  grain  per  gallon  of  Albuminoid  Ammonia.  Total  Hardness  18-7. 
Permanent  Hardness  2-9  grains  per  gallon. 

Fontalis. — T.M.  242666  and  251903,  Class  44.— A  pure  table  water. 
Alkaline.  Chlorides  and  Carbonates,  free  from  Lime  and  Magnesium  Salts. 
Bottled  at  Harrogate. 

Forges  (Normandy). — Chalybeate.  Ferrous  Bicarbonate.  Chlorosis,  dys¬ 
pepsia.  Season,  June  1st  to  October  1st.  Imported. 

Gilgit  (Kashmir,  India). — Goitre  does  not  occur  among  the  coolies  who 
drink  the  pure  water  of  the  Gilgit  river.  Total  solids  7  grs  per  gal).  Total 
Hardness  4,  Calcium  about  6,  free  ammonia  and  organic  matter  nil.  L.  n./o6, 
1570. 


Grassion  (France). — Bituminous.  Throat  and  chest  affections,  gastric 
tnd  vesical  catarrh.  Imported. 

Gytje. — A  kind  of  mud  from  the  Norway  fjords  used  m  the  Crytje 
,reatment  in  balneology  for  gout  and.  rheumatism.  Ph.  Notes. 

Harrogate  (Yorkshire). — Sulphurous.  Skin  and  rheumatic  affections, 
.g.,  eczema,  psoriasis,  lupus  erythematosus,  furunculosis,  urticaria ;  also  m 
msemia,  dyspepsia.  Aperient  and  diuretic.  Summer  and  winter,  and  bottled. 
Che  Sulphur  and  Alkaline  Carbonates  compose  hah  the  solid  ingredients. 
Che  Beckwith  Spring  contains  large  proportion  of  Magnesia.  Helium  has 
jeen  traced  in  the  gases  rising,  hence  presence  of  Radium  is  assumea.  bui- 
Dhuretted  Hydrogen  content  has  been  stated  as  10  46  cubic  inches  per  gallon. 

Some  pharmacological  effects  of  the  Strong  Sulphur  Mater.  D.  Brown, 
3.M.J.  i. /ix, 1304. 

Description  of  the  Spa. — B.M.J.  H./19A8.  . 

Barium  in  Harrogate  waters.  Stimulant  action  on  ^^p^lar  *1So.ki' 
3arium  content :  ‘  Old  Sulphur  ’  Spring  6-91,  Chloride  of  Iron  Spr  g  3  .j  , 
Magnesia’  Spring  3-97,  per  100,000. — A.  Voodmansey,  B.  i./23,22. 

“Harrogate  aalts." — Potassium  Tartrate  3 6U  grains.  Magnesium  Sul 
lhate  1  pound,  Sulphurated  Potash  1  ounce  — P.J  i./o7,o4«. 


Hathorn  (see  Saratoga).  ,  Tvrumis,- 

“  Hygyn.” — -A  natural  alkaline  spring  water  from 
sx,  England,  containing  a  small  amount  of  add?^  ^dium  Hyp  P 
uggested  for  cases  of  “  blood  pressure  ’  and  as  an  internal  antiscpt  .  ^  ^ 


THE  EXTRA  PH  ARM  ACOPCEIA . 


Hypate  (Grecian). — Sulphurous.  Imported. — Ph.  Notes. 

Igmandi  (Komarom,  Hungary)  Water.  Radio-active.  Saline  aperient. 
Magnesium  Sulphate  29-3,  Sodium  Sulphate  9-5,  Calcium  Sulphate  0-7,  Sodium 
Chloride  0-8%.  Total  solids  40-8  per  1,000  Gm.  Radio-activity  inherent  in 
the  Calcium  Sulphate. — L.  ii./os,777  Corpulency,  constipation,  haemorrhoids, 
rheumatism. 

Ilkley  and  Ben  Rhydding  (Ilkley  in  Wharfdale)..  Chalybeate  and 
Antacid,  (i.)  Chalybeate  Spring.  Ferrous  Carbonate,  Calcium  Sulphate,  and 
Alkaline  Chloride,  (ii.)  “  Hygeia  ”  Spring.  Calcium,  Sodium  and  Magnesium 
Carbonates,  Sodium  Sulphate,  (iii.)  “Ilkley  Wells”  Gout  and  rheumatism. 

Ilkley  Wells  (Old  White  Wells).- — The  composition  from  the  content  of 
Acids  and  Bases  would  appear  to  be  Ferric  Oxide  0-0159,  Calcium  Carbonate 
0*3078,  Calcium  Nitrate  0-014,  Calcium  Silicate  2-0535,  Calcium  Sulphate 
0-5199,  Magnesium  Carbonate  1-4235,  Magnesium  Sulphate  1-09,  Potassium 
Carbonate  0-1548,  Sodium  Carbonate  0-8726,  Sodium  Chloride  1-155,  Lithium 
Chloride  0-0831  grains  per  gallon. — B.  A.  Burrell,  Yorkshire  Geolog.  Soc.,  i9I4- 
See  also  Health  Resorts. 

Insalus  (Spain). — Alkaline,  Carbonated.  Affections  of  the  stomach, 
urinary  passage,  kidneys  and  bladder. 

Kyllini  (Grecian). — Sulphurous.  Imported. — Ph.  Notes. 

Kythnos  (Grecian). — Saline,  Thermal.  Imported. — Ph.  Notes. 

Labassfcre  (Hautes  Pyrenees). — See  Bagnferes  de  Bigorre. 

La  Freste  (Eastern  Pyrenees  about  50  miles  from  Perpignan). — In  affec¬ 
tions  of  the  urinary  tract — cystitis,  vesical  catarrh,  prostatitis,  etc.  Contains 
only  11-2  grains  per  gallon  total  solids.  Silica  one  of  the  leading  constituents. 

Latraki  (Grecian). — Alkaline. — Ph.  Notes. 

Leamington. — Saline.  Calcium,  Magnesium,  Strontium  and  Barium  Sul¬ 
phates,  Sodium,  Calcium,  Magnesium  and  Potassium  Chlorides,  Magnesium 
Bromide  and  Iodide,  Calcium  and  Iron  Carbonates  with  traces  of  Manganese 
and  Titanium. — S.  H.  Smith,  1914.  Dyspepsia,  gout,  women’s  diseases, 
sciatica,  glandular  swellings  and  skin  diseases,  Bottled.  See  also  Table. 

[PULevico  (Austrian  Tyrol). — Two  springs  (strong  and  mild);  Arsenical 
chalybeate.  Strong:  Arsenious  Acid;  0‘99  part  per  10,000 — l-12th  of  a 
grain  per  pint;  the  Mild  is  l-10th  of  this.  Further  constituents  :  Ferrous 
Sulphate,  and  Ferric  Persulphate.  Anaemia,  skin  eruptions,  neuralgia  and 
amenorrhoea. 

Llandrindod  (Wales).-~“  Strong  Sulphur,”  ‘Roman  Spring,”  “  Magne¬ 
sium  Spring.”  The  first  is  radio-active.  In  skin  affections,  dyspepsia, 
glandular  enlargements,  gout,  rheumatism.  Season  all  the  year  round. 

The  Sulphuretted  Hydrogen  waters  are  of  several  strengths.  One  contains 
a  small  amount  of  thallium  chloride  and  a  considerable  quantity  of  lithia — 
latter  higher  than  Royat. — B.M.  J.  L/09,  1245. 

Llangammarch. — See  Barium. 

Llanwrtyd,  Bolecoed  Spa  (Wales). — Sulphuretted  Hydrogen,  the 
strongest  in  Great  Britain. 

Loueche  (Leuk  or  Loeche  les  Bains)  (Valais,  Switzerland). — Warm, 
almost  exclusively  for  baths.  Calcium  Sulphate,  Magnesium  Sulphate,  similar 
to  that  of  Bath  in  England.  Rheumatism,  gout,  women’s  diseases,  skin 
affections.  1st  May  to  15th  October. 

Magnaris. — A  table  water  prepared  at  Llandrindod. 

Malvern  (Worcestershire.) — Practically  free  from  saline  matter.  Total 
f  grain  per  gall,  only,  and  contains  no  organic  matter.  Bladder  and  kidney 
diseases  and  skin  affections.  Bottled. 

.'4c  Malvern  Selzer  (TM.  4744  and  5). — Slightly  saline  table  water. 

jjeMaivernia.  T.M.  52502 and  86755,  Class  44  (St.  Anne’s  Spring,  Malvern). 
A  sparkling  water,  very  saline,  containing  Calcium  Carbonate  3,  Magnesium 
Carbonate  2,  Sodium  Chloride  10,  and  Sodium  Sulphate  i  grain  to  the  pint, 
together  with  a  trace  of  Silica.  Bottled. — L.i./26,350. 

Marcols  (Ardeche,  France),  Source  du  Lion. — Alkaline  table  water. 
Stomach,  liver  and  kidney  diseases,  rheumatism.  Imported. 
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Martigny  (VOSGES).  Lithiated.  Gravel,  diabetes,  liver  and  kidney  com¬ 
plaints. 

Methana  (Grecian). — Sulphurous.- — Ph.  Notes.  So  powerful  as  to  render 
the  place  objectionable  ;  the  sea  into  which  the  water  falls  is  milky,  owing  to 
the  decomposition  of  the  sulphuretted  hydrogen.  The  bacterium  Beggiatoa 
nivea  is  found  in  the  sediment,  and  in  the  protoplasm  of  this  organism  particle  s 
of  sulphur  are  distinctly  visible  under  the  microscope.  Imported. 

Miers  (Lot,  Prance). — Saline,  laxative.  Sodium  Sulphate,  Calcium  Sul¬ 
phate,  Magnesium  Chloride.  Dyspepsia,  calculi,  migraine,  obesity,  albumin¬ 
uria.  Imported. 

Missisquoi  (Vermont,  U.S.A.). — Sulphurous.  Scrofula  and  other  skin 
affections,  diseases  of  respiratory  organs.  Imported. 

ggJMont  Dore  (Puyde  Dome,  Prance). — Alkaline,  Saline.  Bicarbonates, 
Ferrous  Carbonate,  Arsenic,  and  Silica.  Intestinal  disorders,  rheumatism, 
asthma,  bronchitis  and  laryngitis.  June  1st  to  September  20th.  Imported. 

Montmirail  (Prance). — Sodio-sulphated.  Mild  aperient. 

Montreux  (Switzerland). — Alkaline  table  water.  Slightly  mineralised. 
Stomach,  liver,  kidney  and  bladder  affections.  Imported. 

Nocera  Umbria  (Angelica  Spring,  185  kilometres  from  Home). — Alkaline, 
Bicar'oonates.  Digestive,  anturic,  tonic,  refreshing.  Imported. 

Orezza. — See  D’Orezza. 

4s  Osmos  (T.M. 386477). — Mag.  Sulph.  (anhydrous)  1-73%,  Sodium  Sulphate 
(anhydrous)  1-79%,  Sodium  Chloride  0-16,  Sodium  Bicarbonate  0-18,  Potas¬ 
sium  and  Calcium  Salts — traces.  Equivalent  to  Hunyadi  Water. — B.M.J. 
ii./ig,346.  Used  for  constipation,  dyspepsia,  obesity,  haemorrhoids,  liver 
and  kidney  disorders. 

Ostend  (Belgium). — In  the  Parc  Leopold  is  an  artesian  well  yielding  a 
radioactive  water,  practically  free  from  lime  and  rich  in  boron  (0-1494  Gm. 
Sodium  Biborate  per  litre)  hence  unique  in  this  respect;  containing  also 
Sulphates,  small  amounts  of  Iodine,  .Bromine  and  Arsenic  together  with 
lissolved  gases  :  Nitrogen  17-95  Cc.  per  litre,  Argon  0-388,  Helium  and  Neon 
1-0194  and  Hydrogen  Sulphide  3-257  Cc.  per  litre.  Internally  or  as  baths  in 
irthritis,  obesity,  diabetes,  gastro -intestinal  and  genito -urinary  affections, 
anaemia,  skin  and  mucous  membrane  affections,  pharyngitis  and  laryngitis. 
Contraindicated  in  tuberculosis  and  rachitis. — P.J.  L/25.6Q9. 

4c Perrier  (T.M.  287950  and  l).  (Vekuese,  nr.  Nismes,  France). — Slightly 
mineralised,  organicaiiv  pure.  Small  proportion  of  Alkaline  Carbonates. 
Digestive.-  M.P.,  June  22/04. 

Pistany  (previously  called  Postyen). — A  few  miles  from  Vienna.  Thermal 
mud  baths,  in  rheumatic  affections.  For  cases  of  sciatica  and  chronic  perios¬ 
titis  also  internal  catarrhs. — B.M.J.  i./20,545.  Imported. 

PUFlombiferes  (Vosges,  France). — Mild  Saline.  Sodium  Sulphate, 
Arsenic,  Oxygen,  Nitrogen.  Neurasthenia,  gastraigia,  dyspepsia,  dilation  ox 
;he  stomach  and  chronic  diarrhoea,  rheumatism,  skin  affections.  May  to 
September.  Imported.  Mucous  colitis  is  treated  by  washing  out  the  colon 
vith  the  alkaline  sulphur  water  and  further  bath  treatment. 

The  gas  given  off  at  the  spring  by  this  mineral  water  contains  1*64%  Argon, 
(vith  traces  of  Krypton  and  Xenon. — Prof.  C.  Moureau,  C.D.,  June  23,869. 

Poland  ((J.S.A.) — Potassium  Sulphate,  Sodium,  Calcium  and  Magnesium 
Carbonate.  In  dyspepsia,  imported. 

Postyen  see  Pistany. 

Pougues  (France). — St.  Leger  Spring. — Alkaline.  Dyspepsia,  anaemia, 
scrofula,  gravel,  catarrh  of  the  bladder.  May  15  to  Sept,  30.  Imported. 

s^Presta.  T.M.  267852,  Class  44.  liaised  by  artesian  boring  (300  ft- 
leep)  at  Colindale,  Hendon,  N.W.  London.  It  is  therefore  filtered  through 
she  natural  chalk  of  the  Chil terns  on  one  side  and  the  North  Downs  on  tne  ether,) 
Bottled  and  used  in  making  cordial  waters — Lemonade,  Ginger  Beer  and  Ale. 
Lemon  Squash,  etc. 

Pyrmont  (Waldeck,  Westphalia).  Three  springs.  Hauptquelle  con- 
;ains  most  iron. — Chalybeate.  Chronic  catarrh,  digestive  and  urinary  diseases, 
vomen’s  diseases,  scrofula,  rheumatism  and  gout. 
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Ouicherat  (France). — Ferruginous.  Magnesium  and  Sodium  Chlorides, 
with  some  Iron  and  Manganese,  Carbonic  Acid.  Amentia,  stomach  diseases. 
Imported. 

‘Radium  Water.’ — From  springs  at  Chao  da  Pena.  Invigorating — 
advocated  for  rheumatism,  sluggishness  of  gland  action,  faults  of  skin  and  hair, 
obesity,  deterioration  of  nerves  and  arteries.  Imported. 

Ragaz-Pfafers. — Canton  St.  Gall,  Switzerland.  Thermal  Spring  99° 
Fahrenheit.  Calcium,  Magnesium,  and  Sodium  Chlorides,  Bicarbonates,  and 
Sulphates.  Very  free  from  bacteria.  Rheumatism,  gout,  sciatica,  neuralgia. 
General  season  May  to  October,  but  a  Spring  Season  begins  middle  of  March. 
The  waters  belong  to  the  simple  Thermal  group.  Description. — B.M.J. 
ii./2 1,327. 

Recoaro  (Venetia,  Lombardy). — Sources  *  Lelia,  Lorgnia  and  Giuliana. — 
Ferruginous  Table  Waters.  Sulphates.  Intestinal  and  liver  complaints. 
Tonic,  easily  assimilated  Summer  and  imported.  Royal  Bitter  Source. 
—Is  pure  bacteriologicaily.  Purgative  for  intestinal  complaints. 

Rennine  (Reipertsweiler.  Alsace). — Nitrated.  Potassium  Nitrate  0-19 
Gra.  per  litre.  Alkaline  Chlorides.  Diuretic,  laxative,  in  heart  disease. 

Renaison  (France). — Alkaline,  acidulated  table  water.  Bicarbonates, 
free  Carbonic  Acid.  Dyspepsia  and  gastric  disorders.  Imported. 

IIP  ll Rone egno  (Valsugana,  Southern  Tyrol). — Fjach  litre  contains  0-109 
Gm.  Sodium  Arsenate,  0-115  Gm,  Arsenic  Anhydride,  0-03  Ferric  Phosphate, 
3-12  Gm.  Ferric  Sulphate,  also  Sulphates  of  Copper,  Magnesium,  Nickel  and 
Cobalt. — From  information  provided  by  the  local  authorities. 

Has  the  hignest  content  of  Arsenic  in  any  spring,  viz.,  42-b  mgr  As203  per 
litre. — P.J.  i./i2,689. 

In  addition  to  0-007%  As,06,  O.  Bennett  found  0-004%  Antimony  Oxide. 
—P.J.  ii./12,286. 


El  Royat  (Puy-de-Dome,  France).  Three  Springs. — Saline,  Arsenated 
(smril  quantity),  Lithiated.  Rheumatism,  dyspepsia,  nervous  diseases, 
women’s  diseases,  anaemia,  skin  affections  and  debility.  Summer.  Imported. 
Full  description  of  this  water. — B.M.J.  i./o7,758. 

Rubinat  (Pyrenees,  Spain)  “  Llorach  ”  Spring. — Aperient.  Rich  in 
Sodium  Sulphate  9'62%  and  Magnesium  Sulphate  0'32%,  and  contains 
Calcium  Chloride.  Stomachic  disorders,  constipation,  liver  and  kidney 
affections.  Imported.  See  also  Table  of  Mineral  Waters. 

Rubinat  (Serre). — Similar  to  the  last  mentioned,  but  stronger  than  the 
above  in  che  proportion  of  Sodium  Sulphate  to  Magnesium  Sulphate.  Uses 
similar  to  the  above.  Imported. 


IF  11  Saint  Bo'fes  (Basses-Pyrenees,  France). — Bituminous,  Iodised,  and 
Arseniated.  Arsenic,  Iodine.  Skin,  lung,  and  venereal  diseases.  Imported. 

Saint  Galmier  (Loire.  France). — “  Badoib  ”  Table  water.  Dyspepsia, 
intestinal  catarrh,  constipation,  nervous  disorders,  hyperaemia.  Imported. 
“  Noel  ” — Alkaline.  Acidulated.  Uses  as  latter.  Imported. 


Saint  Gervais  (Haute  Savoie). — Saline.  Sodium  and  Calcium  Sulphates, 
Sodium  Chloride.  Skin  affections,  constipation,  rheumatism  and  nerve 
diseases.  15th  May  to  30th  September.  Imported. 

Saint  Moritz  (Switzerland).  “  Paracelse  ”  Spring. — Alkaline,  Chaly¬ 
beate,  Tonic.  Nervous  and  intestinal  disorders,  sick  headache,  hysteria, 
Graves’  disease  and  for  convalescence.  All  the  year  round.  Imported. 


Saint  Sauveur — See  Vernet  les  Bains. 


Salles  de  Bearn  (France). — Saline.  Sodium  Bromide  and  Iodide.  Skin 
affections  and  as  a  general  tonic. 

Salins  les  Bains  (Jura,  France). — Tonic.  Magnesium  Chloride,  Iodides 
and  Bromides.  Anaemia,  tuberculosis,  general  debility,  women’s  diseases 
obesity,  and  scrofulous  affections.  Summer.  Imported. 

Salins  Moutiers  (Savoy). — The  French  rival  of  Nauheim  and  Kissingen  ; 
Chloride  of  Sodium  Carbonate  of  Iron,  Arsenate  of  Sodium,  Carbonic  Acid 
and  radio-active  substances.  Peculiarly  adapted,  together  with  Brides-les- 
Bains,  for  Anglo-Indians. — L.i./24,1037. 

Sallyco. — Artificial.  Is  stated  to  contain  Colchicine  and  Salicylic  Acid. 
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Salutaris  T.M.  151567,  308459  and  312724,  Class  44. — Still  and  aerated 
table  water,  distilled  water.  For  washing  out  the  system  in  kidnev  and  liver 
disorders,  also  gout  and  dyspepsia. 


San  Pellegrino  (near  Milan).— Diuretic  Calcium  and  Magnesium  Sul¬ 
phates,  some  Carbonate  with  trace  of  Chloride,  also  Lithium.  Mineral  Salts 
amount  to  1*264  Gin.  per  litre. 


Santenay  (France).— The  gas  given  off  at  the  spring  by  this  Lithium  Water 
contains  10*16%  Helium  with  traces  of  Neon.— Prof.  C.  Moureau,  C.D.,  June 
’23,869. 

Saratoga  (U.S.A.).  “  Congress  ,s  and  “  Hathorn  ”  springs.— Alkaline, 
Saline.  A  mild  aperient  in  dyspepsia,  skin  affections,  diseases  of  the  stomach, 
liver,  kidney,  and  blood,  constipation.  Imported. 

Siculia  Water  from  Malnasi,  Transylvania.  A  Roumanian  water  adver¬ 
tised  for  gout,  rheumatism  and  lung  and  throat  diseases. — C.  D.,  May  27/22,68. 

Slanic  Spa  (Roumania). — Rich  in  Carbonic  Acid,  Alkaline.  Stimulates 
secretion  by  content  of  Sodium  Chloride.  Antacid. 

Soulac-sur-Mer  (Medoc,  Gironde,  France). — Health  resort.  Sea  air. 

Spa  (Belgium). — Ferruginous.  Ansemia,  uterine  and  nervous  disorders, 
rheumatism,  gout.  Summer,  and  imported. 

Strathpeffer. — See  British  Health  Resorts. 

j^cSulis.  T.M.  46734  and  269024,  Class  44  (Bath  Water,  aerated). — 
Aperient  table  water.  Calcium  and  Sodium  Sulphates,  Magnesium  and  Sodium 
Chloride.  Gives  a  radio-active  emanation. 


sJcTansan.  T.M.  316950  and  319507,  Class  44. — A  Japanese  water,  radio¬ 
active.  Radioactivity  stated  to  be  31  Mache  Units.  A  tonic  table  water. 
Imported. 


Tarasp  (Lower  Engadine,  Switzerland). — St.  Lucius  Spring. — Sulphated 
Alkaline.  Rich  in  Sodium  Sulphate,  Bicarbonate  and  Chloride.  Diuretic. 

Useful  m  chronic  catarrn  of  tne  stomach,  dyspepsia,  gastralgia,  Habitual  con¬ 
stipation,  disorders  of  nutrition,  obesity.  1st  June  to  15th  Sept.  Imported. 
Recent  description. — B.M.J.  ii./2i,328. 

Thonon  (Lake  Leman,  France).  Alkaline,  Carbonated  and  Benzoated 
(Balsamic  resins  are  contained).  In  liver  complaints  and  urinary  diseases. 
Imported  bottled. 

4:Tonlaka.  T.M.  262400,  Class  3;  449507,  Class  44. — An  alkaline  tonic 
aperient  water.  Supplied  in  syphons  and  bottles. 

Trefriw  Wells  near  Llandudno,  contain  iron  in  ferrous  state.  One  well 
showed  iron  in  this  form  equivalent  to  2*21  grains  per  ounce  of#  crystalline 
ferrous  sulphate,  the  other  1*42  grains.  Dose,  4  ounce  twice  daily. — B.M.J . 
i./ 19,712. 

Tsagesi  (Grecian).  Chalybeate. — Ph.  Notes. 


Uriage  (French  Alps). — There  are  Wo  springs,  an  iron  spring  containing 
Bicarbonate  of  Calcium  and  Sulphates  of  Calcium  and  Magnesia,  and  a  Sulphur 
spring  containing  Hydrosulphuric  Acid  and  Sodium  Monosulphide.  Useful 
for  scrofulous  children,  congenital  syphilis,  glandular  diseases,  skin  diseases 
and  neurasthenic  conditions. — L.  i./24,1037. 

The  waters  considered  to  facilitate  absorption  of  Mercury. — D.  Freshwater, 
Pr.,  Mar.,  1912. 

Vais  (Ardeche,  France).  Springs  :  Madeleine,  Pr6cieuse,  DfeiiAe.  Rigo- 
lette,  St.  Jean.— Alkaline,  acidulated,  (Contents  vary  with  the  spring.) 
Rheumatism,  amemia,  skin  affections.  Imported. 


Vange  (Essex,  England). — Resembles  many  aperient  Continental  waters, 
j.g.  those  associated  v/ith  Franz  Josef,  Hunyadi  Janos  and  Seidhtz. 

The  true  Vange  Water  (Farmer  Cash’s  Well)  is  much  more  concentrated 
ihan  Hockley  Water.  It  contains  Calcium  Carbonate  46*5,  Calcium  Sulphate 
38*7,  Magnesium  Sulphate  495,  Potassium  Sulphate  38*4,  Sodium  Sulphate 
144*8,  and  Sodium  Chloride  60*3  parts  per  100,000.  The  Hockley  Water 
contains  Calcium  Carbonate  46,  Calcium  Sulphate  57,  Magnesium  Sulphate 
L44  and  Sodium  Chloride  61  parts  per  100,000.  Analysis  of  other  Essex 
Springs. — J.  C.  Thresh,  P.J.  ii./22,557. 
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The  supply  of  the  true  sulphated  water  is  about  200  to  300  gallons  per  day. 
— J.  C.  Thresh,  L.  ii./22,1258. 

Discussion  of  theory  of  action  of  mineral  waters. — L.  ii./22,724. 

Vernet-les  Bains  (Pyrenees  Orientales). — Sulphate.  Sodium  Sulphate 
and  Thiosulphate.  Constipation,  skin  affections,  ansemia.  May  to  October, 
and  imported. 

Vernot-les-Bains  Springs  described. — L.  ii./22,825„ 

3}cVichy.  T.M.  312342-3,  46155  and  46158,  Class  44.  (Allier,  France). 
Springs :  Grande  Grille,  Hopital,  CMestins,  Parc. — Alkaline,  acidulated 
Gravel,  chronic  urinary  affections,  diabetes,  female  complaints,  gout,  rheu¬ 
matism,  facilitates  digestion.  May  15th  to  September  30th,  and  imported. 

For  renal  elimination  but  does  not  appeal  to  English  visitors. — L.  ii./oq,1276 

The  gas  given  off  at  the  spring  by  the  mineral  water  at  the  source  Chomel  1 
contains  0-16%  Nitrogen. — Prof.  C.  Mouxeau,  C.D.,  June  ’23,869. 

The  composition  of  Vichy  Water,  according  to  Sir  James  Barr,  is,  in  grammes 
per  litre,  Bicarbonates  of  Soda  5-6,  Potassium  0*35,  Lithium  0*012,  Calcium 
0*36,  Magnesium  0*07,  Iron  (-ous)  0*001,  Sodium  Chloride  0-57,  Sodium  Sul-  ■ 
phate  0*28,  Silicon  Oxide  0*06,  free  Carbon  Dioxide  0-97.  The  water  is  isotonic 
with  the  blood  serum. — B.M.J.  i./27,1063. 

Villacabras  (Spain). — -Saline  aperient.  Sodium  Sulphate.  Obesity  and 
constipation.  Imported. 

Analysis  shows  Sodium  Sulphate  78-51,  Sodium  Chloride  1-05,  Magnesium : 
Sulphate  2-74,  Calcium  Sulphate  1-70  Gm.  per  litre.  Replaces  bitter  waters 
of  Germany,  Austria  and  Hungary. — L.  ii./i5,184. 

Vittel  (Vosges,  France).  Spring  *  Grande  Source. — Alkaline.  Sodium 
and  Magnesium  Bicarbonates,  Sodium  Calcium,  and  Magnesium  Sulphates; 
Carbonic  Acid.  Uric  acid,  scrofula,  chlorosis,  biliary  and  urinary  congestion. 
In  addition  are  Source  Sal6e,  stronger  in  Magnesium  Sulphate  ;  Source  Marie: 
and  Source  des  Demoiselles,  Chalybeate.  The  first  two  are  imported. 


5$c  White  Rock. 

Table  Water. 


T.M.  240106,  Class  44.  (U.S.A.). — Lithiated,  gaseous. 


[jpjQWoodliali  (Lincolnshire). — Saline,  Bromo-iodised*  Bromide,  Iodine : 
(free  and  combined),  Sodium  Chloride,  Arsenic.  Gout,  sciatica,  rheumatism, 
skin  affections,  goitre,  women’s  diseases. 

A  large  range  of  diseases  from  arthritis  to  eczema  may  be  treated  on  orthodox 
principles. — L  i./o9,1478. 


ifc  WycMa  (T.M.  274130)  (Droitwich). — Saline.  Sodium  Chloride  11-93  and 
Sulphate  7-89  per  litre.  Droitwich  water  is  distinctly  radio-active.  Laxative  , 
in  habitual  constipation  and  plethora. 


The  Water  is  stated  to  bo  of  specific  value  in  gout,  rheumatism  and  renal 
dropsy.  Dose  of  the  water  is  £  to  1  tumblerful,  two  or  three  times  a  day. 

Droitwich  Brine  Baths  have  no  equal  for  treatment  of  sciatica  and  allied 
affections.  Even  rheumatoid  arthritis  is  certainly  improved  and  in  some  cases 
actually  cured.  The  cures  of  chronic  sciatica  are  most  striking. 

Analysis  of  the  brine  has  shown  it  to  contain  20,000  grains  per  gallon  of 
saline  constituents  in  excess  of  that  possessed  by  any  other  known  water.  The 
actual  figures  are  :  Chloride  of  Sodium,  21761-8 ;  Chloride  of  Magnesium,  2-5  ; 
Sulphate  of  Lime,  91-1 ;  Sulphate  of  Alumina,  14-4;  Sulphate  of  Soda,  342-7, , 
Iodide  of  Sodium,  0-208  ;  total  salts  to  art  imperial  gallon,  22212-8. 

The  brine  acts  possibly  by  absorption  through  the  skin  because  the  acidity  of 
the  urine  is  diminished,  the  output  of  uric  acid  being  eventually  lessened. 
Patients  soon  remark  the  change  of  colour  in  their  urine,  and  the  absence  of 
pink  deposit  so  well  known  in  lithoemia.  Urates  are  increased  at  first,  and 
afterwards,  as  the  urine  becomes  alkaline,  they  become  diminished.  The 
brine  acts  as  a  powerful  uric-acid  solvent.  The  radium  emanation  contained 
has  something  to  do  with  this.  Wonderful  results  in  neurasthenia.  Certain 
diseases  are  aggravated  by  the  brine,  e.g.,  malignant  disease.  The  brine  will 
cure  almost  every  variety  of  uric-acid  disease,  both  those  belonging  to  the 
collsemic,  and  also  to  the  arthritic  group. — J1.,R.A.M.C.,  July,  1911. 


Imported  bottled  mineral  waters  classified  according  to  chemical  composi¬ 
tion. — A.  E.  Mix  and  J.  W.  Sale,  Jl.  A.M.A.  ii./25,1964. 


A  Table  of  certain  Mineral  Waters  showing  their  Approximate  Contents  in  Grains  per  Pint 


MINERAL  WATERS. 
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BRITISH  SPAS  AND  CLIMATIC  HEALTH  RESORTS 

Bath.— Climate  sedative  and  relaxing,  but  invigorating  on  Downs  above 
city.  One  of  the  warmest  places  in  Britain.  Mineral  springs.  Suitable  for 
gout  and  rheumatism,  also  for  paralysis,  neuritis  and  neuralgia 

Braceborough  Spa  (Lincolnshire).— Calcium  waters.  Beneficial  in 
chronic  and  obscure  toxic  conditions  and  cases  of  Calcium  deficiency,  and  for 
eczema  and  psoriasis. 

Bridge  of  Allan.— Mild  and  equable.  Saline  springs.  Suitable  for 
catarrhal  and  hepatic  dyspepsia,  and  “  scrofulous  ”  and  rheumatic  affections. 
Also  in  chronic  tuberculous  affections. 

Builth  Wells. —  Saline  Springs.  Beneficial  in  dyspepsia  and  constipation, 
and  in  catarrhal  and  chronic  tuberculous  affections. 

Buxton — Climate  peculiarly  bracing.  Thermal  springs.  Suitable  for 
gout,  rheumatism,  chronic  tuberculous  and  catarrhal  cases,  anaemic  and 
neurasthenic  persons  and  some  cardiac  cases,  including  myocardial  weakness 
and  high  arterial  tension. 

Cheltenham. —  One  of  the  most  sheltered  and  sedative  climates  in  British 
Isles.  Saline  springs.  Suitable  for  gout  with  liver  and  stomach  troubles, 
hyperacidity,  constipation,  catarrh  of  colon,  arterial  hypertension,  glycosuria 
and  obesity. 

Clifton. — Bracing  and  very  healthy.  Thermal  springs.  Suitable  for 

chronic  respiratory  and  mild  renal  affections. 

Droitwich. — Fairly  equable,  remarkable  freedom  from  fog  and  snow. 
Brine  baths;  recommended  for  fibrositis,  neuritis,  lumbago,  sciatica,  rheu¬ 
matoid  arthritis  and  gout,  and  in  nervous  affections,  also  for  traumatic  paralysis 
and  atrophies  and  in  neurasthenia  and  anaemia. 

Harrogate. — Tonic  and  bracing,  specially  suitable  for  poor  nutrition. 
Saline -sulphur  and  chalybeate  springs.  Suitable  for  gouty  conditions,  hepatic 
inadequacy,  constipation,  glycosuria,  obesity,  etc.,  gouty  eczema  and  other 
skin  affections. 

Leamington  Spa. — Mild,  equable  and  dry.  Saline  waters.  Suitable  for 
hepatic  congestion  and  enlargement,  gouty  conditions  and  tuberculous 
affections,  pelvic  congestion,  dysmenorrhoea  and  amenorrhcea. 

Lisdoonvarna  (Co.  Clare,  Ireland). — Small,  sheltered  town  on  WeEt 
Clare  By.  Climate  bracing.  Sulphur  and  Chalybeate  springs,  suitable  for 
dyspeptic  and  hepatic  disorders,  rheumatism  and  gouty  eczema. 

Llandrindod  Wells  —  Pleasant  and  invigorating.  Saline  and  Chalybeate 
springs.  Liver  complaints,  gout,  rheumatism  and  catarrh. 

Llangammarch  Wells  (Brecon). — Moderately  bracing.  _  Saline  waters. 
Beeommended  for  cardiac  diseases,  Graves’  disease,  chronic  tuberculosis, 
rheumatism,  catarrhal  dyspepsia,  etc. 

Llanwyrtyd  Wells  (Brecon). —  Mountain  resort— climate  rather  humid. 
Sulphur  waters.  Scrofulous  affections. 

Lucan  (Co.  Dublin,  Ireland).— A  sheltered  spa,  nine  miles  from  Dublin. 
Mild  climate.  Alkaline  Sulphide  waters.  Chronic  rheumatism  and  gout, 
psoriasis  and  eczema. 

Mallow  Spa  (Co.  Cork,  Ireland).— Very  warm  genial  climate.  _  Diuretic 
waters.  Suitable  in  arterial  hypertension,  rheumatism,  and  for  stimulating 
metabolism.  ,  .  , 

Malvern,  Great  (Worcestershire).— Air  very  pure,  bracing,  dry  and 
rarified.  Summers  cool  and  winters  not  severe.  An  unsurpassed  hillside 
health  resort.  Medicinal  waters  of  the  solvent  and  eliminant  class. 

Moffat  (Dumfriesshire,  N.B.). — Climate  bracing.  Sulphur 
Bheumatism,  gout  and  skin  affections.  Indicated  for  convalescence. 

Nantwich  and  Northwich. — Equable  and  mild.  Brine  baths. 

tions  same  as  Droitwich.  ,,  ,  ,  ,  .  .  -  ,  .  . 

Strathpeft'er  Spa  (Boss-shire,  N.B.). — Moderately  bracing  ana  fairly 
dry.  Thermal  waters.  Sulphur  and  Chalybeate.  Bheumatism.,  gout  and 
skin  affections.  Suited  for  convalescents  and  neurasthenics. 

Trefriw  Wells  (Carnarvonshire).— Powerful  Chalybeate  waters.  Suit¬ 
able  for  anaemia,  chlorosis,  rheumatism,  neuritis  and  debility. 

Wells. — Climate  bracing.  Chalybeate  waters.  Suitable  for 
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phthisis. 
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Woodhall  Spa. — Dry  and  bracing.  Noted  for  its  Bromo-Iodine  waters. 
Rheumatism,  neuritis,  women’s  diseases  and  respiratory  diseases.  Suited  for 
convalescents  and  neurasthenics. 


MARINE  HEALTH  RESORTS. 

(i.)  NORTH-WESTERN  GROUP. 

Blackpool  and  LythamSt.  Annes. — Climate  strongly  tonic.  Not  desir¬ 
able  for  invalids  in  crowded  ‘  season.’  Indications  (spring  and  early  summer) 
nervous  diseases,  convalescence  and  phthisis. 

Colwyn  Bay. — Sheltered  position — w7arm  and  agreeable  in  winter.  In¬ 
dicated  as  winter  health  resort  for  cases  requiting  fineequable  climate  and 
daily  exposure  to  open  air. 

Douglas  (Isle  of  Man). — An  excellent  health  resort  in  spring,  early  summer 
and  September  for  delicate  persons  needing  pure  marine  air  with  protection 
against  sudden  changes  of  temperature. 

Grange -over- Sands  andMorecambeBay. — Pure  andsedative  air,  bene¬ 
ficial  to  treatment  of  respiratory  affections.  A  very  sheltered  health  resoxt 
for  spring  and  winter  months. 

Irish  Marine  Health  Resorts. 

Portrush. — Fine  exposed  resort  on  North  Coast  with  excellent  bathing. 

Equable  climate,  suitable  for  neurasthenia,  insomnia  and  convalescence. 

Newcastle. — Beautiful  resort  in  Down.  Very  fine  and  bracing  air. 

Bray  and  Greystones. — Facing  Irish  Sea  and  protected  from  westerly 

winds.  Climate  dry  and  bracing. 

Rostrevor. — Noted  for  its  mild  climate.  A  winter  and  spring  resort 

for  bronchial  and  pulmonary  diseases  and  for  cases  requiring  rest  in 

invigorating  but  sedative  air. 

Llandudno. — Climate  mild  and  bracing.  Well  suited  for  patients  suffering 
from  chronic  maladies  of  lungs,  heart  and  kidneys,  especially  in  winter. 

Llanfairfechan. — A  bright  and  sunny  place,  fairly  warm  in  winter,  coci 
and  bracing  in  summer. 

Oban. — Has  a  typical,  equable  West-Coast  climate,  suitable  for  convales¬ 
cents  and  neurasthenics.  Autumn  months  often  very  fine. 

Penmaenmawr  (Carnarvonshire). — Good  sands  and  safe  sea-bathing. 
Climate  pleasant  in  summer  and  sheltered  in  winter.  Well  adapted  for  con¬ 
valescence,  chest  affections,  anaemia  and  neurasthenia. 

Rhyl  (Flintshire). — An  open  breezy  resort  with  extensive  sands  and  good 
bathing.  Very  low  rainfall.  Recommended  for  children  and  invalids. 

Rothesay  (Isle  OF  Bute). — Equable  and  sedative  climate.  Winter 
temperature  warmer  and  summer  cooler  than  average  for  Scotland.  Indicated 
for  catarrhal,  heart  and  kidney  affections.  Too  humid  for  vigorous  persons. 

Southport  (Lancs.). — A  marine  winter  health  resort.  Mild,  dry  and 
equable.  Suitable  for  convalescence,  and  laryngeal  and  pulmonary  diseases. 
Summer  atmosphere,  extremely  clear  and  exceptionally  free  from  micro¬ 
organisms. 


(ii.)  SOUTH-WESTERN  GROUP. 

Aberdovey  (Merionethshire). — The  warmest  winter  resort  on  the  Welsh 
Coast ;  sheltered  and  sunny.  Good  bathing  and  river  fishing. 

Aberystwyth. — Equable  and  invigorating  winter  resort.  Sheltered  from 
east  winds  and  suitable  for  phthisis,  renal  disease  and  anaemia. 

Barmouth. — Winters  remarkably  mild.  Safe  bathing  on  sands.  Recom¬ 
mended  for  bronchitis  and  phthisis. 

Boscastle  and  Tintagel  (N.  Cornwall). — Exposed  and  picturesque  rocky 
shore.  Recommended  for  respiratory  affections  but  not  for  rheumatism. 

Bude  (N.  Cornwall). — A  bracing  seaside  resort,  suitable  for  those  suffering 
from  antemia,  debility  and  brain-fag. 

Clevedon  (Somerset). — A  restful  and  comfortable  place  on  the  estuary 
of  the  Severn.  Sheltered  and  sunny.  Suitable  for  rheumatism,  malaria, 
renal  disease  and  for  old  people.  !»**! 

Exmouth  (S.  Devon). — Mild  and  equable.  An  ideal  place  for  elderly  people, 
those  returning  from  hot  countries,  and  tuberculous  children. 
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Falmouth  (Cornwall).— Climate  remarkably  equable,  more  «o  than  anv 
of  the  health  resorts  in  the  South  of  France  or  even  Madeira.  Well  suited  for 
chronic  phthisis,  laryngitis  and  bronchitis.  eu  lor 

Fowey  (S.  Cornwall).— Restful  health  centre.,  with  climate  eouable  R11Tmv 
and  sheltered.  Well  adapted  for  invalids.  equable,  sunny 

Guernsey.— Mild,  without  extremes  of  temperature.  More  bright  sun- 
®hine’  winter  and  summer,  than  any  other  part  of  the  U.K.  Suitable 
for  phthisis  and  convalescence. 

Ilfracombe.— An  invigorating  but  equable  climate,  with  mild  winters 
Esteemed  for  respiratory  affections— excepting  phthisis —convalescence  and 
old  people,  and  for  those  returned  from  the  tropics. 

Irish  South-Western  Resorts. 

Queenstown,  Glengarriff,  Kilkee  and  Bundoran  have  sedative  and 

equable  climates,  suitable  for  invalids  in  winter. 

Jersey. — Famed  for  mild,  equable  and  sunny  climate.  Late  autumn  and 
winter  specially  suitable  for  elderly  and  bronchitic  subjects.  An  easily 
available  and  good  alternative  to  a  sojourn  in  Algiers  or  Madeira. 

Lynton  and  Lynmouth  (N.  Devon).— Rugged  but  luxuriant  scenerv. 
Pleasantly  cool  and  bracing  in  summer. 

Minehead. — Mild  but  invigorating;  considered  beneficial  for  neurasthenic 
and  cardiac  cases. 

Newquay  (N.  Cornwall). — Mild  but  bracing,  equable  climate.  Air  very 
good  for  delicate  and  “  scrofulous  ”  children  and  early  phthisis. 

Paignton. — Similar  to  Torquay  but  more  bracing,  and  with  more  wind. 
Excellent  bathing  on  firm  sands.  Suitable  for  delicate  persons. 

Penzance — Mild  and  equable  winter  climate,  suitable  for  pulmonary 
phthisis,  bronchitis  and  invalids. 

St.  Ives. — Resembles  Newquay  but  is  more  sheltered.  Invigorating  air 
excellent  for  delicate  children. 

Sakombe  (S.  Devon). — Climate  one  of  the  mildest  in  the  country.  For 
delicate  and  elderly  persons  in  winter  and  spring,  also  for  phthisis  and  bron¬ 
chitis. 

Teignmouth(S.  Devon). — Mild  but  bracing.  An  invigorating  and  restful 
summer  sea-bathing  health  resort,  well  adapted  for  delicate  and  elderly  persons. 

T enby  (Pembrokeshire). — Temperate,  mild,  insular,  and  equable  in  winter, 
fairly  cool  in  summer.  Suitable  as  winter  resort  for  chronic  tuberculous  cases 
and  weakly  children.  Specially  recommended  for  bronchial  affections. 

Torquay — Beautifully  situated,  with  mild,  soft,  equable  climate,  compara¬ 
tive  warmth  in  winter,  cool  in  summer.  Beneficial  to  chronic  pulmonary 
phthisis,  bronchial  and  cardiac  asthma  and  delicate  children. 

Weston-super-Mare. — Mild  and  equable.  Well  suited  for  delicate  chil¬ 
dren,  for  the  anremic  and  scrofulous  and  for  convalescents — not  for  rheumatism. 


(iii.)  SOUTHERN  GROUP. 

Bognor. — Sunny,  South-Coast  health  resort  with  firm,  dry  sands;  suited 
for  children  and  old  persons.  _ 

Bournemouth. — Mild,  fairly  dry  and  equable.  Winter  resort  for  phthisis, 
bronchial  diseases  and  convalescence. 

Brighton. — Decidedly  bracing.  Ideal  resort  for  people  run  down  physically 
or  mentally  and  for  convalescence.  Also  for  children  with  tuberculous  glands. 
Littlehampton. — Warm,  dry  and  sunny — more  bracing  than  most  Soutu- 

Coast  towns.  ,  _  .  ,  ,  „ 

Hyde  (Isle  of  Wight). — Sheltered  from  S.W.  winds  and  Channel  fogs. 
Well  adapted  for  elderly  and  delicate  persons  and  for  chronic  bronchial  and 

pulmonary  cases.  Exceptionally  pure  air. 

Sandown  (Isle  of  Wight). — Very  sunny  and  moderately  bracing.  Early 
winter  months  often  mild.  Good  for  invalids. 

Seaford. — Dry,  sunny  and  rather  bracing.  Good  for  children,  conva.es- 

cence,  ansemia  and  early  phthisis.  ,  _  ,  , , 

Shanklin  (Isle  of  Wight).— Mild,  dry,  sunny  climate.  Possesses  valuable 
Chalybeate  water.  Recommended  for  “  scrofulous  ”  and  delicate  children 
and  for  ansemia,  debility  and  chronic  renal  complaints.  ,  , 

Sidmouth  (Devon). — Winter  climate  equable,  mild  and  compaiativeiy  ary. 
Suitable  for  pulmonary  phthisis,  catarrh  and  convalescence. 
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Southsea. — Equable  and  healthful  both  summer  and  winter.  Very  suit¬ 
able  for  delicate  children,  and  for  catarrh  and  chronic  phthisis. 

Swanage  (Dorset). — Climate  excellent  for  delicate  children.  Indicated  at 
all  seasons  for  chronic  phthisis,  bronchial  catarrh,  asthma  and  pleurisy. 

Ventnor  (Isle  op  Wight). — Mild  in  winter,  cool  in  summer.  Winter 
climate  suitable  for  pulmonary  tuberculosis,  “  scrofulous  ”  children  and 
bronchial  asthma  and  catarrh. 

Weymouth. — Fresh  and  bracing  in  summer,  equable  and  warm  in  winter. 
An  excellent  resort  for  delicate  children  and  for  weak  and  anaemic  subjects. 

Worthing. — A  warm  and  sheltered  climate,  and  one  of  the  most  sunny  of 
the  South-Coast  resorts.  Suitable  as  winter  residence  for  chronic  illness  and 
delicacy. 


(iv.)  SOUTH-EASTERN  GROUP. 

B exhill. — Dry  and  invigorating  climate,  suitable  for  anaemia  and  con¬ 
valescence. 

Broadstairs. — A  quiet,  pleasant,  sunny  resort,  well  suited  for  delicate 
subjects  and  children  in  colder  months. 

Eastbourne — Climate  invigorating,  with  few  local  fogs.  Sunshine  records 
amongst  highest  in  Britain.  Beneficial  in  anaemia,  scrofulous  and  tuberculous 
diseases,  Bright’s  disease  and  convalescence. 

Folkestone. — Bracing  and  fairly  dry;  cold  in  spring.  Recommended  for 
•crofulous  and  chronic  tuberculous  diseases  and  convalescence. 

Hastings  and  St. Leonards. — Mildness  and  equability  characteristics  of 
winter  climate.  Suitable  for  anaemia  and  tuberculosis  and  nervous  diseases. 

Herne  Bay. — One  of  the  driest  and  sunniest  climates  in  England,  but 
exposed  to  cold  winds  in  spring.  One  of  the  most  ‘  healthy  ’  of  health  resorts. 

Hythe. — Both  a  winter  and  summer  resort.  Climate  and  indications  as  for 
Folkestone. 

Margate — Dry  and  very  bracing.  Suitable  for  common  types  of  secondary 
anaemia  and  general  debility  after  illness. 

Ramsgate. — Dry,  sunny  and  invigorating,  and  more  sheltered  than 
Margate.  Winter  comparatively  warm.  Good  for  early  stages  of  pulmonary 
tuberculosis  and  chronic  interstitial  nephritis. 

Southend  and  Westeliffe-on-Sea. — A  very  real  and  beneficial  ‘  change  of 
air  ’  for  convalescents  and  delicate  children. 


(v.)  EASTERN  GROUP. 

Arbroath  (Forfarshire). — Dry  and  invigorating.  Good  sands,  rochs 
and  cliffs. 

Bridlington  (Yorks). — Invigorating  and  rather  windy  climate,  suitable 
in  summer  and  autumn  for  convalescents. 

Clacton-on-Sea. — Dry  and  bracing;  warm  and  sunny  in  winter.  Suitable 
for  surgical  tuberculosis  and  convalescence. 

Cromer  and  Sheringham. — Very  bracing  and  tonic,  but  spring  is  cold. 
Some  forms  of  pulmonary  phthisis,  anaemia  and  convalescence. 

Dunbar  (Firth  of  Forth). — Very  bracing;  cool  in  summer.  Fine 
exhilarating  air,  and  sea-bathing.  Good  for  convalescents. 

Felixstowe. — Dry,  bracing,  and  very  pleasant  in  autumn.  Beneficial  in 
surgical  diseases  of  children,  convalescence  and  incipient  phthisis. 

Forres  (Morayshire). — ‘  The  Devonshire  of  Scotland  ’ ;  surprisingly  mild 
and  genial.  Well  adapted  for  invalids. 

F rinton-  on-  S  ea  (Essex). — Bracing  and  sunny.  Suitable  for  convalescents 
and  delicate  children. 

Great  Yarmouth. — Pure,  bracing  air,  but  with  more  than  average  humidity 
and  liability  to  fog.  Excellent  for  fairly  robust  subjects. 

Hunstanton  (Norfolk). — Invigorating  and  sunny — well  suited  for  con¬ 
valescents. 

Lowestoft. — Climate  bracing  and  invigorating.  Warm  and  pleasant 
summer  and  autumn  resort.  October  to  December  often  bright  and  dry. 
Suitable  for  convalescence,  ‘  malnutrition,  and  early  phthisis. 
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Montrose  (Forfarshire). — Pure,  clear  and  invigorating  air.  Well  suited 
for  quiet  recreation  and  repose. 

Mundesley  (Norfolk). — Bracing  and  tonic.  Well  suited  for  all  conditions 
requiring  invigorating  air. 

Nairn  (N.E.  Scotland). — Cool  and  bracing  summers  and  relatively  warm 
winters.  Atmosphere  remarkable  for  its  transparency.  Well  suited  for 
chronic  catarrh  and  delicate  persons. 

North  Berwick  (Firth  of  Forth). — A  sunny  place,  especially  beneficial 
for  ‘after-cure  ’  of  spa-goers  and  convalescents. 

Peterhead  (Aberdeenshire). — Winters  milder  than  might  be  expected. 
Dry,  bracing  air,  invaluable  for  nervous  diseases. 

St.  Andrews  (Fife). — One  of  the  most  bracing  climates  in  Gt.  Britain. 

Saltburn-by-the- Sea  (Yorks). — In  the  valley  the  climate  is  mild,  moist 
and  sheltered,  but  dry  and  bracing  on  the  cliffs.  Recommended  for  rheumatic 
and  arthritic  affections,  neurasthenia  and  early  phthisis. 

Scarborough. — Summer  climate  suitable  for  rickety  children,  anaemia  and 
convalescents.  Two  mineral  wells — saline  and  chalybeate. 

Walton-on- the-Naze. — Easterly  marine  air  very  good  for  young  people 
and  convalescents. 


(vi.)  INLAND  HEALTH  RESORTS. 

Braemar  (Aberdeenshire). — A  Highland  sub-alpine  climatic  resort, 
indicated  for  convalescence  and  neurasthenia. 

Church  Stretton  (Shropshire). — An  ‘  after-cure  ’  station  of  great  natura 
beauty,  with  bracing,  invigorating  climate.  ^  x  , 

Crieff  (Perthshire). — Mid- way  between  East  and  West  Coasts,  and  sur¬ 
rounded  by  fine  glens  and  hills.  Climate  of  intermediate  character,  suitable 

for  after-cure.  . 

Crowborough  (Sussex). — Equable  and  bracing.  Suitable  ior  respiratory 

diseases,  neurasthenia,  ansemia,  debility  and  convalescence. 

Dunblane  (Perthshire). — The  ‘  Gate  of  the  Highlands.  Sheltered  from 
cold  winds  and  with  mild  and  equable  climate,  even  in  winter. 

Grantown-  on-Spey  and  Aviemore  (Inverness-shire).  One  of  the  most 
remarkable  health  resorts  in  the  country.  Semi-alpine  climate,  tonic  and 
sedative,  with  powerful  restorative  effect  in  nervous  diseases. 

Hindhead  (Surrey). — Picturesque  common  and  open  moorland,  with  dry 
and  very  bracing  climate,  specially  suitable  for  delicate  children. 

Ilkley  (Yorks). — Close  to  moors,  750  ft.  above  sea-level.  Bracing  and 
invigorating.  Beneficial  in  chronic  gout  and  rheumatism.  t.  ..  . 

Matlock  Bank  and  Matlock  Bath  (Derbyshire).— Matlock  Bath  has 
natural  sub-thermal  waters  useful  in  gout  and  rheumatism.  Glim 

aI1PeeebUs1(PEEBLESHiRE).— Comparatively  dry  and  bracing.  Cold  “ 
Natural  saline  waters.  Recommended  for  neurasthenia,  convalescence  and 

aSPirtU>chry  (Perthshire).— In  centre  of  Scottish  Highlands.  Beautiful  and 
historic  scenery.  Air  fresh,  bracing  and  cool  in  summer.  Suitable  for  con 
valescence  and  *  after-cure.' 

For  further  details  see  Treatise  by  R.  Foriesctie  Fox  in 

the  “Medical  Directory  ”  1929  o/.  &  A.  be^n 

from  which  the  above  notes  have ,  in  the  main,  been 

abstracted. 

For  a  good  treatise  on  the  subject,  beautifully  illustrated,  see  Health 
Resorts  of  the  British  Islands,”  by  Neville  Wood. 

Advantages  of  British  Health  Resorts  for  Foreign  Invalids. 

Hitherto  the  movement  of  invalids  has  been  in  one  direction  on  y.  ^ 
of  our  climatic  conditions  and  maritime  resorts.-Neville  Wood,  lnt.  Cong, 
of  Med.,  1913- — B.M.J.  ii./i3,542  ;  L.  n./x3,80.  . 

Spa  treatment  in  the  British  Mps— Special  Numbers.-Pres.,  March,  1921, 
1924, 1926  and  1928. 


464 


THE  EXTRA  PHARMACOPOEIA. 


MILK  ANALYSIS. 

Average  Chemical  Composition  of  Milk  of  good  quality : — 


For  some  years  past  we  have  given  the  following  figures,  which 
we  consider  are  still  representative  : — 


Water  . . 
Fat 

Casein  . . 
Sugar  . . 
Albumin 
Ash 


Per  cent. 

87-75 

3-50 

3- 201 

4- 40  LSolids-not-Fat 
0-40  f  8-75 
0-75  J 


As  averages  from  330,000  analyses  conducted  during  20  years 
by  the  Aylesbury  Dairy  Company,  the  following  are  quoted  by 
Richmond : — 


Water 

..  87-34 

Fat 

. .  3-75 

Casein  . . 

. .  3-0 

Sugar 

. .  4-7 

Albumen 

..  0-4 

Ash 

. .  0-75 

Other  constituents 

..  0-06 

99 

99 

99 

99 

99 

99 


99 

99 

99 

99 

99 

99 


The  figures  are  varied  by  other  workers,  some  suggesting  3*9% 
fat  as  an  average.  Dairy  farmers,  however,  with  the  sole  object 
of  milk  production,  as  distinct  from  ‘  dual  purpose,’  bring  up  the 
average  by  milking  selected  types  of  cows,  such  as  the  Jersey  breed. 
Jerseys  may  give  as  high  as  8%  (E.  F.  Sage).  Blyth  gives  a  table 
showing  variations  with  different  breeds. 

‘  Certified  Milk  ’  examined  in  the  author’s  laboratory  26/3/29 
showed  3-93%  fat  and  8-83%  solids-not-fat.  (Sp.  Gr.  1-033.) 
‘  Household  Milk  ’  examined  on  the  same  occasion  showed  3-44 


and  8-42%  respectively  (Sp.  Gr.  1-032).  Two  other  samples  showed 
3-24  and  8-45,  and  3-3  and  8-57%. 

Milk  also  contains  small  quantities  of  Citrates  and  Emzymes. 

Two  substances  are  present  which,  in  the  presence  of  Acetic  Aldehyde, 
can  exert  reducing  and  oxidising  properties  respectively. — Paul  Haas  and 
T.  G.  Hill,  B.P.  Conf.,  1923  ;  P.d.  ii./23,94. 

The  following  data  are  necessary  to  determine  quality  of  a  specimen : — 


(1)  Specific  Gravity  may  be  determined  by  a  Specific  Gravity  bottle 
or  Lactometer ;  the  average  reading  is  1-031. 

N.B. — Low  gravity  may  indicate  added  water,  or  in  some  instances 
richness  in  fat. 

(2)  Total  Solids.  Evaporate  5  Gm.  of  the  specimen  on  a  water  bath 
in  a  tared  platinum  capsule  ;  the  residue,  which  should  be  nearly 
white,  averages  12-8%.  Minimum  :  11-5%. 

(3)  Fat.  Many  different  processes  are  in  use  for  this  important  deter¬ 
mination,  and  of  these  the  Werner-Schmidt  and  Gottlieb  methods 
are  convenient  for  rapid  estimations,  but  a  modified  Adams  extrac¬ 
tion  method  is  preferred  when  greater  accuracy  is  required. 

Werner-Schmidt  Method.  Take  10  Cc.  of  the  milk  in  a  50  Cc.  tube,  graduated 
in  tenths  of  a  Cc.,  and  10  Cc.  of  Hydrochloric  Acid,  and  boil  with  shaking 
until  the  liquid  turns  dark  brown.  Cool  rapidly  in  vTater  and  add  30  Cc. 
Ether,  shake  vigorously  and  allow  to  separate.  Bead  off  volume  of  Ether 
and  by  means  of  a  pipette  transfer  10  Cc.  to  a  tared  beaker.  Evaporate  Ether, 
dry  at  100°  C.  and  -weigh.  In  preference,  for  accurate  work,  exhaust  the 
contents  of  the  tube  with  several  quantities  of  Ether  and  weigh  the  whole. 
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Gottlieb  Method  10  Cc.  of  milk  is  shaken  with  1  Cc.  of  0-96  Ammonia  in 
Fc*  Alcohol  and  25  Cc.  of  Ether.  Petroleum  Ether,  25  Cc.,  is  added  and 
from  the  layer  of  about  50  Cc.  an  aliquot  portion  is  removed,  evaporated'  and 

YV 

Extraction  Process  (Adams).  5  Cc.  of  sample  is  run  from  a  pipette  on  a 
stnp  of  fat-free  Alter  paper  and  allowed  to  dry.  This  is  then  rolled  up, 
dried  at  100  C.,  and  extracted  with  pure  dry  Ether  for  5  hours  in  a  Soxhlet 
apparatus.  The  Ether  is  distilled  off,  and  the  fat  weighed,  after  drying  at  100° 
C.  for  about  20  minutes.  There  are  various  modifications  of  this.  Babcock 
for  example,  evaporates  with  Asbestos  prior  to  extraction. 

Legally  the  content  must  not  he  less  than  3% — Sale  of 
Milk  Regulations  1901  ( under  Sale  of  Food  and  Drugs  Act ,  by  Board  of  Aori- 
culture.  Seep.  491  &  492).  Applies  to  Gt.  Britain.  J  ' 

(With  regard  to  this  3%  Milk  Eat  Standard  it  is  known  that  the  yield  from 
the  same  cow  may  vary  greatly,  e.g.,  it  may  be  2|%  in  the  morning  and  a3 
high  as  4|%  in  the  afternoon.  The  milking  should  be  done  at  equal  12  hour 
intervals  as  far  as  possible.) 

Cream  in  normal  milk  is  about  10%,  varying  with  season,  pasture,  etc. 

Milk  that  has  been  adulterated  with  water  throws  up  its  cream  readily. 


(4)  Non-£atty  Solids. 

Are  determined  by  subtracting  the  fat  content  from  the  Total  Solids.  For 
the  purposes  of  the  Sale  of  Food  and  Drugs  Act  thej  must  not  he  less 
than  S‘5%.  Sale  of  Milk  Regulations  1901:  “or  until  the  contrary  is 
proved  it  shall  be  presumed  that  the  milk  is  not  genuine  by  reason  of  abstrac¬ 
tion  therefore  of  milk-solids  other  than  milk-fat  or  by  the  addition  of  water.” 

Only  2-19%  of  samples  of  mixed  milk  of  a  herd  of  cows,  as  kept  in  this 
country,  are  likely  to  fall  below  8-5%,  and  in  only  0-3%  are  they  likely  to  be 
below'  8-4%. 


A  mcllt  should  newer  he  pronounced  as  watered  on 
the  evidence  of  solids-not-fat  alone,  unless  this  is  well  below 
8%  :  determination  of  Milk  Sugar,  total  Nitrogen  and  Ash,  should  be  made  in 
addition ;  a  judgment  formed  on  the  three  determinations  will  probably  be 
correct,  and  if  the  figure  for  at  least  two  are  above  the  limit  the  milk  is  prob¬ 
ably  genuine. 

Gut-door  and  indoor  feeding. — It  is  not  possible  to  state  the  differences 
due  to  these,  but  it  is  a  well-known  fact  that  there  is  a  greater  yield  of  milk 
when  cows  go  on  grass,  but  the  milk  is  poorer. — Richmond. 

Variations  in  the  composition  of  Milk. — By  J.  F.  Tocher,  H.M.S.Q., 
Edinburgh,  1925. — quoted  by  Richmond. — 

When  the  Government  figures  were  laid  down,  the  authorities  had  no  real 
scientific  basis  on  which  to  decide  what  the  minimum  percentages  should  be 
from  herds  of  various  sizes  and  the  present  presumptive  standards  are  suitable 
only  in  the  case  of  bulked  milk  from  many  cow7s,  i.e.,  these  standards  are 
useful  and  valid  only  in  the  case  of  bulked  milk  in  large  cities. 

12  %  of  all  samples  from  individual  cows  fall  below  the  fat  standard  and  24  % 
below7  the  solids-not-fat  standard.  .  , 

The  percentages  of  fat  and  solids-not-fat  in  a  sample  of  commercial  milk 
depend  upon  several  factors,  one  of  the  most  important  being  the  number  of 
cow's  whose  mixed  milk  is  represented  in  the  sample.  If  the  sample  was, 
e.g .,  from  100  cows,  one  would  be  quite  certain  that  the  milk  would  be  always 


above  the  standards.  .  ,.  ,  .. .  ,  ,  ,  ,, 

Cow7s  of  three  57ears  of  age  give  a  higher  proportion  of  solids-not-fat  than 
cows  of  10  years  of  age — and  the  same  is  true  of  fat,  and  the  percentages  of 
these  constituents  vary  with  the  number  of  weeks  the  cow'  has  been  111  mik. 

The  percentage  of  Lactose  falls  during  the  lactation  period,  but  is  greater 
with  increased  yield  of  milk.  The  percentage  of  Albumin  rises  during  the 
lactation  period.  If  a  sample  of  milk  contains  a  high  proportion  of  Lactose, 
say  5-5%,  then  the  proportion  of  Albumin  is  low  0-095  /0,  but  if  Lactose  io 
3-17%,  the  Albumin  is  0-15%. 


(5)  Lactose  (Milk  Sugar).  Average  content  4*4%.  _ 

The  percentage  content  falls  during  the  lactation  period,  but  is  greater  widi 

m The^iM  ctn VendetMmi^eTby  a  volumetric  or  gravimetric  estimation  of 
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its  Copper-reducing  power  after  removal  of  proteins  and  fat.  This  is  best 
effected  by  diluting  25  Cc.  of  the  milk  to  about  400  Cc.  in  a  500  Cc.  graduated 
flask  and  adding  10  Cc.  of  Fehling’s  Copper  solution  and  35  Cc.  N/10  Sodium 
Hydroxide.  After  shaking  thoroughly  and  adjusting  to  the  mark  the  liquid 
is  filtered  through  a  dry  paper,  50  Cc.  of  the  filtrate  being  used  for  the  deter¬ 
mination. 

A  more  convenient  and  rapid  process  is  that  of  H.  D.  Richmond  (Anal. ,’25, 
17).  10  Gm.  of  milk  are  weighed  into  a  100  Cc.  graduated  flask,  diluted  with 

50  Cc.  of  distilled  water  and  10  Cc.  of  Mayer’s  Reagent,  and  2  Cc.  of  N/l 
Sulphuric  Acid  added.  The  whole  is  well  shaken,  diluted  to  100  Cc.  and 
filtered.  After  neutralising  25  Cc.  of  the  filtrate  to  Phenolphthalein  (1  drop 
used),  20  Cc.  of  N/10  Iodine  solution  and  30  Cc.  N/10  Caustic  Soda  solution 
are  added.  The  mixture  is  allowed  to  stand  for  20  minutes  and  after  the 
addition  of  4  Cc.  N/l  Sulphuric  Acid  the  excess  of  Iodine  is  titrated  with 
N/10  Sodium  Thiosulphate. 

%Lactose  (C12H220n.H20) 


=  Cc.  N/10  Iodine  used  x  0*072  x 


100  —(0-3  +  Fat  X  1*1) 
wt.  of  milk  taken. 


Lactose  Determination  by  Polarimeter : — 

Add  to  60  Cc.  of  the  Milk  10  Cc.  of  a  solution  of  Mercury  in  twice  its  weight 
of  Nitric  Acid  1*43  diluted  with  four  times  its  volume  of  water.  Make  volumo 
up  to  102*4  Cc.,  filter.  Note  rotation  in  200  m.m.  tube, — divide  by  2  and 
by  53  the  specific  rotation  for  lactose.  R-esuit  is  the  amount  of  lactose  per  Cc. 
in  the  solution.  Multiply  by  100  to  give  the  amount  in  60  Cc. 

Mineral  Matter  of  milk  can  be  obtained  by  igniting  the  milk  solids,  and 
usually  averages  8*3%  of  them. 

A. 71. — A  dilution  of  normal  milk  with  water  will  reduce  the  ash  almost  propor¬ 
tionately  to  quantity  of  water  added ,  so  the  combination  of  a  low  ash  and  low 
non -fatty  solids  point  strongly  to  addition  of  water. 

The  Salts  in  human  and  cow’s  milk  vary  very  greatly.  Nearly  i  of  the 
salts  of  cow’s  milk  are  alkali  citrates  and  alkali  earth  citrates.  Human  milk 
contains  0*5  Gm.  of  Citric  Acid  as  citrates,  whilst  cow’s  milk  contains  from  1 
to  1*5  Gm.  per  litre. 


(6)  Casein  Estimation  (Average  content  3*2%). — Dilute  20  Cc.  of  the 
sample  with  300  Cc.  water,  and  add  strong  acetic  acid  drop  by  drop  to  com¬ 
plete  precipitation.  Pass  in  carbon  dioxide  for  20  minutes,  collect  the  casein 
and  fat  on  a  weighed  filter  paper  ,*  wash  thoroughly  with,  firstly,  alcohol,  then 
ether  to  remove  fat  (well  conducted  in  a  Soxhlet  thimble  on  water  bath),  dry 
and  weigh. 

Many  proteins  are  precipitated  by  Acetone.  Weyl  applied  this  property  to 
estimation  of  the  Proteins  in  cow’s  milk  and  in  fresh  bullock’s  blood  and 
obtained  concordant  results.  The  milk  or  blood  is  diluted  with  equal  volume 
of  water  and  poured  into  four  volumes  of  Acetone.  The  precipitate  is  col¬ 
lected,  washed  with  equal  volumes  of  Acetone  and  Water  then  with  Alcohol 
and  is  finally  extracted  with  Ether  in  a  Soxhlet  apparatus,  dried  and  weighed. 

Lecithin  contained  in  various  milks.  Human,  average,  0*0499%,  cows’ 
0*0629%,  asses’  0*0165%.  See  also  Lecithin  Chapter . 

The  Average  Constituents  of  good  milk  (asstated  at  the  commencement 
of  this  chapter)  are  affected  hy  the  addition  of  water  as  follows  : — 

Genuine  Milk. 


Percentage  of  Fat 

„  „  Solids-not-Fat  . . 

Milk  with  added  Water. 

. .  3*50 

. .  8*75 

Fat. 

Solids-not-Fat. 

95%  milk,  5%  water  .. 

.  .  3*32 

8*31 

90%  milk,  10%  water.. 

. .  3*15 

7*87 

85%  milk,  15%  water.. 

. .  2*97 

7*43 

80%  milk,  20%  water.. 

. .  2*80 

7*00 

75%  milk,  25%  water.. 

. .  2*62 

6*56 

Various  forms  of  apparatus  are  in  the  market  for  detecting  adulterations 
of  milk,  e.g.,  The  Lactometer  Cream  Tube  and  Lactoscope — the  last  men¬ 
tioned  detects  by  the  optical  properties  of  milk  its  adulteration  with  water 
—or  removal  of  cream. 

Colostrum. — The  milk  from  mammals  shortly  after  birth  of  their  young 
differs  from  normal  milk  in  containing  a  very  high  perceutage  of  an  albumin 
closely  resembling  blood  albumin.  The  proteins  it  contains  are  soluble. 
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Colostrum  provides  readily  absorbable  nutriment,  as  the  infant’s  stomach 
contains  no  gastric  juice  at  the  commencement.  It  is  highly  laxative  in 
properties,  probably  owing  to  its  high  fat  content.  U  6  1D 

The  fat  content  of  the  fseces  of  the  infant  is  always  high— ranoino  from 

10  to  20  %— during  the  first  week  it  is  as  high  as  40  to  50%.  g  ° 

Cow’s  milk  contains  about  twice  as  much  Phosphatide  as  human  milk 
the  amount  being  higher  with  a  milk  or  cream  with  a  high  percentage  of  fat’ 
though  there  is  no  parallelism  between  the  fat  and  Phosphatide  content’ 
Milks  containing  a  considerable  amount  of  Colostrum  also  show  a  high  Phos¬ 
phatide  content.  The  total  Phosphorus  of  cow’s  milk  averages  about  4  times 
that  in  woman’s  milk,  and  is  still  higher  in  goat’s  milk. — Jl.  Biol  Chem  ner 
Jl.A.M.A.  ii./25,775.  '  " 

The  proteins  of  Milk  consist  almost  entirely  of  Casein  and  Albumin. 
Analyses  show  mean  percentages  as  follows : — 


Cow’s  Milk 
Goat’s  ,, 
Sheep’s  ,, 
Mare’s  ,. 
Asses’  ,, 
Human  ,, 


Albumin. 

Casein  (‘  Lactalbumin.’)  Maximum 
6  1  7  to  1 

313  to  1 

314  to  1 

1-5  1 

1  2-3 

1  1 


Minimum 
4-5  to  1 

2  to  1 

3  to  1 


The  proportion  of  these  two  forms  of  Protein  is  adjusted  to  the  needs  of  the 
animal,  the  albumin  being  easily  digested,  and  the  casein  digested  with  diffi¬ 
culty.  A  sixteen  pound  infant  requires  more  casein  than  one  weighing  12  lbs. 
though  of  the  same  age,  and  the  human  milk  changes  accordingly.  More  and 
more  casein  and  less  and  less  albumin  is  required  by  the  child  as  time  goes  on. 
cf.  Whey  Powder,  Yol.  I.,  p.  588. 

The  milk  supplied  in  this  country  in  a  large  proportion  of  cases  is  from 
cows  in  calf.  That  from  cows  not  in  calf  is  more  digestible,  as  the  drain 
of  the  embrvonic  calf  interferes  with  quality  of  the  pregnant  cow’s  milk. 


(7)  Albumin  Estimation.  ( Average  0-4%) 

Various  methods  are  used.  The  following  of  Ritthausen  (mentioned  by 
Blyth)  is  simple.  Dilute  10  Gm.  of  milk  with  90  Cc.  of  water  at  42°  C.  Add 
1-5  Cc.  10%  Acetic  Acid.  Casein  settles  in  5  minutes.  Albumin  remains  in 
solution.  The  precipitated  Casein  is  treated  with  Alcohol  and  Ether  and  may 
be  weighed.  Neutralise  the  filtrate  with  NaOH,  add  3  Cc.  of  10%  Acetic 
Acid,  boil  15  minutes  and  collect  on  a  filter  or  a  Kjeldahl  may  be  conducted, 
multiplying  the  N  by  6-38.  Diminished  content  below  0-41  to  0-45%  may  be 
useful  to  show  adulteration. — See  Blyth,  p.  250. 

Skimmed  or  Separated  Milk— An  Amendment  in  1912  of 
the  Sale  of  Milk  Regulations  replaced  the  limit,  which  had  been  previously 
9%  total  solids,  by  one  of  8'7%  milk  solids,  other  than  fat.  This 
extends  to  England  and  Wales. 

Taking  advantage  of  the  exceedingly  low  standards  laid  down  bv  the.^Board 
of  Agriculture  it  appears  that  milk  has  been  or  is  toned  down  with  skimmed 
or  separated  milk  so  as  to  keep  the  fat  content  just  within  the 
standard. 

The  milk  must  be  labelled  (under  the  Milk  and_  Dairies  Act,  1915) 

‘  Maehine^Skimmed  Milk,’  or  ‘  Skimmed  Milk. 9 


A  RESUME  OF  VARIOUS  ACTS  OF 
PARLIAMENT,  REGULATIONS,  AND  OFFICIAL  PUBLICATIONS 


MILK  AND  DAIRIES  (CONSOLIDATION)  ACT,  1915.  {Does  not 
extend  to  Scotland  or  Ireland).  To  come  into  force  one  year  after  the 
termination  of  the  war.  Actually  came  into  force  September  1,  1S25. 

Section  1. — Gives  the  Local  Government  Board  powers  to  make  Orders 
for  Registration  of  Dairymen,  Inspection  of  Cattle,  Dairies,  and  Milk  Stores, 
for  the  use  of  the  Designation  ‘  Certified  Milk,’  and  allied  matters. 
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Section  3. — Gives  M.O.H.  power  to  stop  the  supply  of  milk  from  a  dairy 
which  has  caused,  or  is  likely  to  cause,  tuberculosis. 

Section  4. — Entails  on  the  local  M.O.H.  to  trace  the  source  of  supply  of 
tuberculous  milk,  and  to  give  notice  to  the  County  M.O.H.,  who  shall  then 
cause  the  cattle  in  question  to  be  inspected. 

Section  5. — Any  person  selling  or  allowing  to  be  sold,  or  uses  or  allows  to 
be  used  in  the  manufacture  of  products  for  human  consumption  the  milk  from 
any  cow  which  has  given  tuberculous  milk,  or  is  suffering  from  emaciation  due 
to  tuberculosis,  or  inflammation  of  the  udder,  or  diseases  specified  (acute 
mastitis,  actinomycosis  of  the  bladder,  anthrax,  foot  and  mouth  disease, 
and  suppuration  of  udder)  is  guilty  of  an  offence  under  the  Act,  if  he  had 
previously  received  notice,  or  otherwise  knew,  or  with  ordinary  care  should 
have  ascertained  that  the  cow  was  giving  tuberculosis  milk. 

Section  8. — Alloivs  L.G.B.  Inspectors,  M.O.H.s,  etc.,  to  take  for  examina¬ 
tion  samples  of  milk  at  any  time. 

Section  10. — A  local  authority  may  appoint  one  or  more  veterinary  inspec¬ 
tors  for  the  purposes  of  the  Act,  and  may  provide  or  arrange  for  facilities  for 
bacteriological  or  other  examinations. 

Section  12. — Allows  Sanitary  authorities  to  maintain  depots  for  the  sale 
of  milk  at  not  less  than  cost  price,  specially  prepared  for  consumption  by 
infants  under  two  years,  and  provide  laboratories,  plant,  etc. 

It  would  appear  therefore  that  the  onus  of  carrying  out  the  provisions  of  the  Act 
falls  on  the  shoulders  of  the  local  M.O.H.  There  is  no  provision  in  the  above 
Sections  for  routine  periodic  inspections. 


Milk  and  Dairies  Order,  1926,  made  under  the  Milk  and  Dairies 
Consol.  Act,  1915.  Came  into  operation  October  1,  1926. 

s.  R.  &  o.,  1926,  no.  821. 

Section  1  et  seq. — Refers  to  Registration  of  Dairies,  Cowsheds,  etc. 

PART  IV. — Health  and  inspection  of  cattle. 

Section  8. — Every  county  and  county  borough  council  shall  cause  such 
inspections  of  cattle  to  be  made  as  may  be  necessary  and  proper  for  the 
purposes  of  the  Act. 

Section  11. — Veterinary  Inspectors  to  serve  a  notice  stopping  supply  of 
milk  from  cows  suffering  from  :  any  comatose  condition,  any  septic  condition 
of  the  uterus,  any  infection  of  the  udder  or  teats  likely  to  convey  disease  in 

addition  to  the  diseases  specified  in  Section  5  of  the 
Act.  [tg.v.) 

PART  V. — Provisions  for  securing  cleanliness  of  dairies  and  protecting  milk 
against  infection. 

Sections  17,  18,  19. — Prevent  the  sale  of  milk  by  persons  suffering  from, 
or  from  premises  where  there  are  persons  suffering  from,  infectious  disease. 

Note. — Inspections  are  only  to  be  carried  out  ‘  when  necessary  for  the  purposes 
of  the  Act,’  i.e.,  after  tuberculous  milk  has  been  found  exposed  for  sale. 

MILK  AND  DAIRIES  (AMENDMENT)  ACT,  1922.  Came  into 
operation  September  1,  1922. 

This  Act  postponed  for  a  further  period  the  Milk  and  Dairies  (Consol.)  Act, 
1915  (v.  antea). 

2. — Gives  local  authorities  power  to  refuse  registration  of,  or  remove  from 
register,  retailers  of  milk  likely  to  endanger  the  public  health. 

5. — No  person  shall  sell  or  offer  or  expose  for  sale  the  milk  of  a  cow  suffering 
from  tuberculosis  of  the  udder,  and  in  the  event  of  his  so  doing  he  shall  be 
liable  to  a  fine  on  first  offence  of  £20,  and  for  second  and  subsequent  offences 
to  a  fine  of  £100  or  6  months’  imprisonment  or  both. 

Note. — Section  5  of  this  Act  places  the  responsibility  on  the  purveyor  of  the 
milk. 
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Milk  (Special  Designations)  Order,  1923,  made  under  the  1922 
Amendment  Act.  Game  into  operation  July  1,  1923. 


s.  r.  &  o.,  1923,  no.  601. 

3.— The  special  designations  under  which  milk  may  be  sold  are  •  ('ll  ‘  Certi 
SL.Li?L,G,rade  A  «T^«culin  Tested)  >  ;  \i)  ‘  Grade"  A  ’  and  4) 


fied  „ 

*  Pasteurised.’ 

6.— In  the  case  of  ‘  Certified  ’  or  ‘  Grade  A  (Tuberculin  Tested)’  milks  the 
producer  must  possess  a  vet’s,  certificate  showing  the  results  of  an  examination 
carried  out  not  more:  than  three  months  before  and  a  certificate 
of  a  prescribed  Tuberculin  Test  carried  out  within  a  similar  period,  and  in 
the  case  of  ‘  Grade  A  ’  milk  a  vet’s,  certificate  of  examination  of  Milch  cows 
earned  out  not  more  than  one  month  before.  Licences  to  be 
renewed  yearly. 


Third  Schedule. 

PART  I.  Conditions  subject  to  which  licences  for  selling  mil'/c  as 
‘  Certified  ’  are  granted. 

Producers  to  have  every  animal  examined  and  submitted  to  T.T.  every 
six  months.  No  animal  which  has  not  passed  the  T.T.  shall  be  added  to  the 
herd.  Animals  reacting  to  be  removed  from  the  herd.  Complete  register  of 
animals  to  be  kept.  The  herd  to  be  completely  isolated  from  all  other  cattle. 
The  milk  must  he  bottled  on  the  farm  immediately  after  production. 

PART  II.  Provides  the  conditions  subject  to  which  licences  for  selling 
milk  as  ‘  Grade  A  ( T.T.)'  are  granted. 

The  milk  shall  not  at  any  stage  he  treated  by  heat. 
PART  III.  Conditions,  etc.,  for  selling  milk  as  4  Grade  Af 

No  reacting  animal  shall  be  in  the  herd.  Milch  cows  to  be  examined  every 
three  months.  Diseased  animals  to  be  removed  from  the  herd  immediately. 
If  tubercle  bacillus  is  found  in  the  milk  the  producer  shall  remove  diseased 
animals  from  the  herd  and  inform  the  licensing  authority  how  the  animals 
have  been  disposed  of.  Complete  register  of  cows  to  be  kept  and  cows  in  milk 
in  the  herd  to  be  kept  separate  from  all  other  cows  in  milk. 

The  milk,  is  mot  to  he  treated  Iby  heat  at  any  stage, 
unless  a  licence  to  sell  such  milk  as  Pasteurised  has  been  granted. 


ORDERS  APPLICABLE  TO  SCOTLAM). 

Milk  (Special  Designations)  Order  Scotland,  1923, — s.  r.  &  o., 
1923,  no.  658 /s. 42,  and  the  Milk  (Special  Designations)  Amend¬ 
ment  Order  Scotland,  1923. — s.  r.  &  o.,  1923,  no.  869/s, 55. 

These  Orders  have  essentially  the  same  objects  as  the  Order  for  England  and 
Wales.  They  are  issued  by  the  Scottish  Board  of  Health. 


Milk  and  Dairies  (Scotland)  Act,  1914.  Game  into  operation  Isi 
September,  1925. 

3.  — Every  local  authority  may  appoint  a  qualified  Veterinary  Surgeon  to 
act  as  an  inspector  under  the  Act,  and  may  make  arrangements  for  the  bacterio¬ 
logical  or  other  examinations  of  samples. 

4. — The  M.O.H.  or  Sanitary  Inspector  shall  inspect  every  dairy  in 

the  district  at  least  once  a  year,  and  the  Veterinary  inspector 
shall  inspect  the  cattle  at  least  once  a  year,,  and  these  authorities  have 
power  to  examine  cattle  and  dairies  in  other  districts  consigning  to  their  own 
district  contaminated  or  impure  milk.  ...  ,.  . 

5.  — The  local  authority  has  power  to  authorise  inspection  of  premises  or 

examination  of  cattle  of  occupiers,  not  dairymen,  who  sell  milk  m  small 
quantities  to  employees  or  neighbours.  ...  ,  , 

7. — it  is  unlawful  for  a  person  to  trade  as  a  dairyman  without  a  certificate 
of  registration  from  the  local  authority.  _  ,  .  „  . 

9. — It  is  the  duty  of  every  local  authority  to  make  by-laws  .  (1)  for  in¬ 

spection  of  cattle  in  dairies  ;  (2)  for  prescribing  the  structure  and  cleansing 
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facilities  of  dairies  ;  (3)  for  the  prevention  of  impurities  in  milk  ;  (4)  for 
prescribing  precautions  against  infection  or  contamination  of  milk. 

10.  — -The  Local  Government  Board  may  require  enforcement  of  the  Act! 
by  local  authorities. 

11. — If  a  local  authority  believes  that  another  district  consign-’ 
ing  milk  to  its  own  is  not  carrying  out  the  provisions  of  the  Act  it 
may  complain  to  the  L.G.B. 

12.  — The  Board  may  make  Orders  concerning  measures  for  cooling  milk 
and  protecting  it  against  infection  or  contamination,  for  the  prohibition  of 
colouring  matter  or  addition  of  other  substances,  for  the  manner  of  conveyance 
of  the  milk,  and  for  the  labelling  of  receptacles. 

13.  — No  person  shall  sell  milk  from  a  tuberculous  cow 
or  from  a  cow  suffering  from  infectious  disease. 

14.  — Dairymen  must  give  notice  to  the  authority  of  any  tuberculous  orr 
infected  cows,  or  (15)  of  any  infectious  disease  of  persons  on  the  premises,  and 
(17)  persons  so  infected  must  not  assist  in  the  dairy. 

20.  — Where  there  is  an  outbreak,  or  a  liability  of  an  outbreak,  of  infectious 
disease,  or  where  milk  supplied  is  contaminated  or  impure,  the  local  authority 
may  require  the  dairyman,  whether  within  or  without  the  district,  to  give  a> 
complete  list  of  the  names  and  addresses  of  all  his  customers  and  of  the  sources  ; 
from  which  he  obtained  the  milk. 

21.  — Authorities  shall  have  power  to  take  samples  of  milk. 

22.  — A  Veterinary  Inspector  may  apply  to  any  cow  in  any  district  the 
Tuberculin  or  other  test  to  discover  whether  a  cow  has  tuberculosis. 

27.  — A  warranty  or  invoice  shall  not  be  available  as  defence 
in  respect  of  milk. 

28.  — Local  authorities  may  establish  depots  for  sale  of  milk  for  consumption  i 
by  infants  under  2  years. 

These  regulations  seem  to  be  more  stringent  than  those  of  the  English  Act. 


Designated  Milks. 

The  Grade  A  milk  is  superior  to  the  ordinary  milk  of  the  country,  and 
reasonably  safe.  Nos.  (1)  and  (2)  are  superior  to  (3). 

The  Tuberculin  Test  is  to  be  done  at  6  month  intervals.  Reactors  are 
to  be  removed  forthwith.  Combined  subcutaneous  and  ophthalmic  tests 
of  cows  are  required  in  respect  of  herds  supplying  tubercle-free  milk. — B.M.  J. 
i./25,409.  ( Vide  Intradermal  Test — infra  for  latest  recommendation.) 

Certified  Milk  (the  highest  grade)  is  produced  under  similar  r 
conditions  to  the  above,  but  is  to  be  bottled  on  the  farm  immediately  after i 
production.  The  cap  is  to  bear  name  and  address  of  producer,  date  and  the 
words  ‘Certified  Milk.’ 

Results  show  that  it  is  possible  to  maintain  the  Ministry’s  standard  for 
certified  milk,  and  that  clean  milk  production  rests  not  so  much  on  buildings  • 
and  equipment  as  on  the  skill  of  the  workers  and  the  interest  of  the  farmer 
or  milk  dealer. — R.  S.  Williams,  B.M.J.  ii./26,242. 

Pasteurised  Milk  under  the  Order  must  be  submitted  to  a  temperature 
of  not  less  than  145  or  more  than  150°  F.  for  at  least  £  hour  and  immediately 
cooled  to  55°  F.  or  lower.  ‘  Flash  ’  methods  are  not  allowed. 

Bacteriological  Standards.  i 

Certified. — 30,000  maximum  bacteria  per  Cc.,  and  no  Coliform  bacillus- 
in  0T  Cc. 

Grade  A. — 200,000  maximum  bacteria  per  Cc.,  and  no  Coliform  bacillus 
in  0-01  Cc. 

Grade  A.  Milk  Pasteurised. — Not  more  than  30,000  bacteria  per  Cc., 
and  no  Coliform  bacillus  in  0T  Cc. 

Pasteurised. — Not  more  than  100,000  bacteria  per  Cc. 

Technigue  in  Grading  Milk. 

Precise  instructions  to  get  uniform  laboratory  methods  are  given  in  a 
Circular  issued  by  the  Ministry  of  Health,  Jan.  13,  ’23. 

With  regard  to  Veterinary  Examinations,  Memorandum  77/Foods,  Jan. 
i923>  prescribes  as  to  the  Tuber  ulin  Test. — L.  i./23,296. 


MILK  ANALYSIS. 


471 


Tuberculin  Tests  in  Cattle  with  special  reference 
to  the  Intradermal  Test.  Medical  Research  Council 
Special  report  Series,  No.  94,  H.M.S.O.,  1925. 


The  Subcutaneous  Test  is  satisfactory  under  laboratory  conditions,  but 
not  under  farm  conditions.  The  Intradermal  Test  is  superior, 
while  the  Ophthalmic  Test  must  be  regarded  as  a  subsidiary 
test.  The  percentage  of  error  with  the  Intradermal  Test  is  small ;  animals 
diagnosed  as  tuberculous  by  this  test  have  not  shown  tuberculosis  on  naked- 
eye  examination  post  mortem,  but  have  been  proved  tuberculous  by  micro¬ 
scopic  examination  and  guinea-pig  inoculation.  The  test  has  the  advantages 
over  the  Subcutaneous  Test  that  temperature  observations  are  not  required, 
that  the  animal  need  not  be  kept  at  rest,  that  it  does  not  interfere  with  farm 
routine,  that  only  three  observations  are  usually  necessary,  that  a  smaller 
quantity  of  Tuberculin  is  needed,  and  that  the  technique  is  easily  acquired. 
‘  Old  Tuberculin  ’  (either  bovine  or  human  strain)  is  used ;  it  must  be  of 
proved  high  potency  and  is  given  undiluted.  In  combining  the  Ophthalmic 
Test  with  the  Intradermal  Test  frequent  examinations  of  the  animal’s  eyes 
are  necessary  as  the  reaction  when  positive  is  apparent  24  hours  after  the 
second  instillation. 


Modified  Intradermal  Test. 

A  further  report  The  Intradermal  Tuberculin  Test  in  cattle — J.  B.  Buxton 
and  A.  S.  McNalty,  Med.  Bes.  Counc,,  Spec.  Bept.  Series,  No.  122,  1928)  by 
the  Tuberculin  Committee  of  the  M.B.C.,  states  that  the  Intradermal  Test 
is  more  trustworthy.  It  involves  two  injections  of  Tuberculin — a  6  sensi¬ 
tising  ’  and  a  4  reacting  ’  dose — on  different  occasions.  Can  be 
readily  performed  under  farm  conditions,  has  little  or  no  effect  on  milk  yield 
and  is  free  from  risk  in  pregnant  cows  and  young  animals.  Ophthalmic 
test  unreliable. — B.M.J.  ii./28,808. 

The  prices  of  the  various  grades  of  milk  in  London  (1929)  were  as  follows  : — 


Winter 

Prices. 

Summer  Prices. 

Quart. 

Pint. 

Quart. 

Pint. 

Certified  Milk 

,  , 

•  . 

1/1* 

8d. 

l/- 

7d. 

Special  Nursery  Milk 

.  . 

•  • 

lid. 

6jd. 

lOd. 

6d. 

(From  Grade  A 
Tuberculin-tested 

farms 

of 

cows 

and 

Pasteurised.) 

Grade  A  Pasteurised 

9d. 

4*d. 

8d. 

4d. 

Household  Milk  . . 

•  . 

•  0 

7d. 

— 

6d. 

3d. 

The  Tuberculosis  Order,  1925.  Came  into  operation  September  1, 1925. 

S.  R.  &  0.,  1925,  No.  681. 

Sections  2,  10,  11. — Any  person  having  a  cow  which  appears  to  be  suffer¬ 
ing  from  tuberculosis  of  the  udder  or  any  chronic  disease  of  the  udder,  or  from 
tuberculous  emaciation,  or  from  chronic  cough  and  showing  definite  ciimoal 
signs  of  tuberculosis  immediately  to  give  information  to  a  police-constable 
or  an  inspector,  and  must  isolate  the  animal  and  keep  the  milk  separate. 

Section  4.— A  Veterinary  Inspector  may  enter  at  any  time  and  examine 
animals  and  require  any  cow  to  be  milked  and  take  samples  of  milk.  . 

Section  5.— Where  the  Inspector’s  report  shows  the  animal  to  be  suffering 
from  tuberculosis,  the  local  authority  must  immediately  notify  the  ownei. 

to  slaughter  the  animal.  7  ,  D 

Bemarks  : — If  the  Ministry  of  Health  enforced  all  the  above  Rules  etna  Regu¬ 
lations  more  vigorously ,  it  would  undoubtedly  lead  to  a  considerable  reduction  in 
bovine  tuberculosis,  but  the  weakness  of  the  whole  of  the  legislation  seems  to  be 
concerned  with  the  work  of  the  Inspectors.  .  .  . 

The  milk  supply  and  its  improvement. — W.  G.  Savage,  L.  1./25, 1095,1140, 

1199,1313,1360. 

CIbsh  Milk. 

Milk  falling  below  Grade  A  standard  is  an  article  s0/a™aged^1c1^jtr^^'f7Jt. 
be  regarded  as  satisfactory.  If  the  producer  disregards  the  necessary  require 
meats  (as  to  clean  milk),  he  saves  about  id.  per  gallon,  and  saves  a m 
2d.  per  gallon  by  omitting  to  ensure  that  his  herd  is  healthy.  No.  tor 
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many  years  to  come  will  the  hulk  of  the  milk  supply 
he  produced!  from  tubercle- free  herds,  but  production  of 
milk  of  decent  cleanliness  is  practicable.  If  the  producers  of  the  country 
want  to  do  it,  and  the  public  demands  it,  the  entire  milk  supply  can  soon  be 
raised  to  Grade  A,  and  all  milk  should  be  of  that  standard,  whether  consumed 
raw  or  pasteurised. — W.  Buckley  (National  Clean  Milk  Society),  B.M.  J.  ii . / 2 5 , 
249.  Of  the  2,500,000  millc  cows  in  this  country  1,000,000  are  tuberculous 
ibid,  253. 

Although  many  Orders  have  been  passed  safeguarding  the  health  of  cows  in, 
cowsheds,  the  only  Order  which  would  be  of  any  real  service  would  be  one  to 
abolish  cowsheds  altogether.  It  is  only  through  open-air 
life  and  healthier  conditions  that  tuberculosis  is  disappearing  in  human  beings 
and  this  applies  to  cows,  whose  proper  environment  is  the  open  field.  The 
cowshed  is  the  breeding- place  of  organisms.  During  the  years  1920-24,  of 
16,240  covt/s  slaughtered  in  Edinburgh  7,277,  or  44.8%, 
were  tuberculous.  In  one  city  in  Lancashire  of  2730  cows  taken  from 
cowsheds  and  slaughtered,  10-37%  were  wholly  or  partly  tuberculosis.  Only 
by  giving  cows  an  entirely  open-air  and  free  life  shall  we  secure  an  abundant, 
clean,  cheap,  and  safe  supply  of  milk. — W.  G.  A.  Robertson,  Pr. ,  June,  *27,365. 

We  fear  it  is  only  too  true  as  remarked  by  H.  M.  Cargin  (B.M.J.  ii./2i,894) 
that  Graded  (Tuberculin  Tested)  Milks  only  provide  increased  immunity  to 
those  who  can  afford  them. 

The  nomenclature  of  the  grades  is  very  misleading.  There  is  no  doubt 
that  Grade  A,  which  is  only  the  third  of  the  qualities  is  considered 
by  many  people  to  be  the  first  quality,  while  the  Tuberculin- 
Tested  milk  has  not  its  proper  position  in  the  public  mind  because  of 
the  confusion  of  Grade  A  milk  with  that  of  the  highest  quality .  There  should 
be  a  revision  of  the  nomenclature.  Licensed  graded  milk  still  amounts  to 
little  more  than  1%  of  the  total  milk  used  in  Scotland.  The  liability  of 
ineffective  pasteurisation  causes  this  to  be  a  danger  rather  than  a  help  by 
misleading  people  as  to  its  safety.  In  view  of  the  propaganda  being  carried 
on  by  the  Empire  Marketing  Board  for  increased  consumption  of  milk,  it 
would  be  a  good  thing  if  the  Minister  of  Health  could  reassure  the  public 
mind  as  to  the  quality  of  the  milk. — Drummond  Shiels  (Pari.  Notes),  L.iL/28, 
306. 

Pasteurisation. 

Notes  on  the  Pasteurisation  of  Milk. — J.  M.  Hamill,  Min.  Health 
Reports  on  Public  Health  and  Medical  Subjects,  No.  17,  H.M.S.O.,  1923: — 

Prom  the  public  health  point  of  view-  the  term  4  Pasteurisation  ’  should  be 
confined  to  the  process  of  heating  milk  to  not  less  than  140° F.  and 
not  more  than  150° F.  For  30  minutes  and  experience  showrs  that 
this  properly  carried  out  is  sufficient  to  destroy  virtually  any  patho¬ 
genic  organisms  without  producing  appreciable  change  in  the  physical 
and  chemical  characters  of  the  milk.  B.  tuberculosis,  B.  diphtherice,  B.  dysen- 
tericus,  B.  typhosus  and  other  organisms  of  the  typhoid-paratyphoid  group, 
together  with  the  virus  of  foot-and-mouth  disease,  are  all  destroyed 
by  pasteurisation.  Under  certain  conditions  a  small  proportion  (!) 
of  tubercle  bacilli  may  escape  actual  destruction,  but  tbeir  virulence 
is  so  impaired  as  to  make  them  harmless.  Some  strains  of  streptococci  may 
survive,  but  not  those  believed  to  be  responsible  for  septic  sore  throat.  Pas¬ 
teurisation  therefore  affords  a  simple  means  of  rendering  milk  reasonably 
safe  as  regards  risk  of  transmitting  disease.  Pasteurisation  does  not  destroy 
all  the  non-pathogenic  organisms,  though  their  number  may  be 
reduced  by  99%.  The  sporing  organisms  and  a  small  proportion  of 
Lactic  Acid  bacteria  survive.  The  great  reduction  in  Lactic  Acid 
bacteria,  enabling  milk  to  keep  fresh  longer,  is  the  chief  advantage  which 
pasteurisation  offers  from  the  commercial  point  of  view.  Generally  speaking, 
the  number  of  bacteria  in  milk  after  pasteurisation  is  greater  in  milk  which 
contained  a  large  number  of  bacteria  before  pasteurisation  than  in  milk  wrhich 
originally  contained  relatively  few  bacteria — this  is  of  practical  importance, 
as  the  bacterial  content  of  pasteurised  milk  gives  an  indication  of  the  bacterial 
content  before  pasteurisation. 

There  is  no  appreciable  change  in  the  physical  and  chemical  characteristics 
of  properly  pasteurised  milk.  When  milk  is  pasteurised  at  145°  F.  for  30 
minutes  the  ‘  cream  line  ’  is  hardly  affected,  but  at  148°  F.  it  may  be  decreased 
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by  40  /o—the  integrity  of  the  cream  line  ’  is  important  commercially.  Pas¬ 
teurisation  causes  no  appreciable  change  in  the  milk  nrotein^ 
Dut  at  150°  F.  about  5%  of  the  milk  albumin 'is  rendered  insoluble.  7 

Pasteurisation  does  not  cause  the  soluble  Calcium  and  Magnesium  Phosphates 
to  separate  out,  and  has  only  a  slight  effect  on  the  enzymes  Vitamins  A 
and  B  are  unaffected,  but  Vitamin  C  is  destroyed. 

The  ideal  milk  supply  would  of  course  be  milk  obtained  from  perfectly 
healthy  cows  under  the  cleanest  conditions,  consumed  immediately  with  the 
least  possible  manipulation,  but  in  a  highly  urbanised  country  such  as  England 
this  is  impossible  and  without  some  process  for  preserving  the  keeping  quality 
of  milk  a  proportion  of  the  population  would  be  forced  to  curtail  or  even  do 
without  a  very  important  food.  By  subjecting  the  average  milk  of  this 
country  to  pasteurisation  the  destruction  of  any  pathogenic  organisms  is 
virtually  assured  and  its  keeping  qualities  are  improved. 

Experimental  evidence  does  not  bear  out  the  assertion  that  bacteria  grow 
faster  in  pasteurised  than  in  raw  milk — the  rate  of  bacterial  increase  is  approxi¬ 
mately  the  same.  It  is  alleged  that  pasteurisation  will  encourage  dirtiness 
in  milk  production,  but  this  is  not  so,  as  milk  so  stale  as  to  be  unfit  for  sale 
will  not  have  its  flavour  improved  by  pasteurisation — moreover,  only  a  milk 
sufficiently  clean  before  pasteurisation  would  comply  with  the  requirements 
of  a  bacterial  count  after  pasteurisation. 


The  nutritive  Qualities  'of  milk  do  not  appear  to  suffer 
appreciate!  e  change  from  pasteurisation,  according  to 
the  Report,  except  in  respect  of  anti-scorte  it  tic  property 

which  can  be  corrected  by  orange  juice.  It  is  held  by  some  that  changes  re. 
ferred.  to  in  the  physical  and  chemical  characters  are  indicative  of  possible 
subtle  alterations  in  nutritive  value,  not  easily  detected  or  estimated, 
which  are  perhaps  of  far-reaching  importance.  Even  assuming,  however, 
some  depreciation  of  these  hypothetical  nutritize  values,  it  is  not  unreason¬ 
able  to  assume  that  the  impairment  would  be  of  the  same  order  as  in  those 
characteristics  capable  of  observation,  i.e.,  partial  and  slight  impairment 
rather  than  complete  destruction,  and  from  a  practical  standpoint  the  positive 
advantages  of  pasteurisation  outweigh  any  possible  slight  depreciation  oi' 
nutritive  elements,  the  existence  of  which  is  hypothetical.  Extensive  ex¬ 
perience  of  feeding  children  on  pasteurised  milk  shows  it  to  be  as  well  borne 
by  them  as  raw  milk  and  (except  in  anti-scorbutic  property)  equally  nutritious. 

Description  of  Pasteurisers  “  Flash  ” — this  type  has  disadvantages, 
and  is  not  adequate  to  ensure  definite  results.  Retarders. — The  same 
remarks  apply  to  these.  Holder. — Large  containers  working  automatically 
with  a  Time  Temperature  Recorder.  These  are  well  spoken  of  in  the  Report. 


Extent  of  reduction  of  bacteria i.— The  Pasteurising  process  has  a 
remarkable  power  in  reducing  the  bacterial  content.  _  According  to  notes  in 
our  possession  a  content  of  250,000  to  300,000  organisms  per  Cc. — with  800 
to  1,200  coliforms  per  Cc. — in  raw  household  milk  is  reduced  to  6,000 — 9,000 
per  Cc.  and  nil  in  1/10  Cc.  respectively  in  half  an  hour.  The  science  of  Pas¬ 
teurisation  has  been  so  perfected  that  a  'positive  result  in  the  matter 
of  coliforms  in  Pasteurised  milk  is  regarded  as  evidence  of  the  care¬ 
ful  cleaning  of  the  plant  and  efficient  operation  generally. 
There  is  no  evidence  to  suggest  that  coliforms  from  a  bovine  source  have  a 
significance  which  generally  attaches  to  the  presence  of  coliforms  in  a  water 

SUPasteurisation  of  Milk  in  New  York  City  is  accoimtable,  according  to  Dr. 
Charles  E.  Worth,  for  the  reduction  of  the  death-rate  of  infants  under  one  year 
from  165  per  1,000  bom  to  70  per  1,000  born.— M.P.C.,  Oct.  25/22,343. 

Public  Health  Report  on  the  effects  of  using  fresh  milk  and  various  forms  of 
preserved,  reconstructed,  pasteurised  and  dried  milks,  with  a  study  of  their 
vitamin  value. — J.  M.  Johnson,  T.D.B.,  Yol.  19,  1922/766.  . 

Impossible  that  pasteurisation  could  be  productive  of  any  general  impair¬ 
ment  of  nutrition. — E.  Pritchard,  L.  ii./ 22,925. 


Thermal  £}eeittea point  of  the  Tubercle.  ISacillus  in  milk » 

As  a  result  of  experiments  the  author  draws  the  following  conclusions  : 

(1)  By  using  25  strains  of  tubercle  vacillus  no  wide  difference  m  the  deatn 

P°(2)1  The  thermal  death  point  is  practically  similar  for  human  and  bovine 
types. 
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(3)  Previous  variations  in  results  due  to  too  little  care  in  carrying  out 
experiments. 

(4)  20  minutes  exposure  at  60°  C.  required  to  prevent  milk  so  treated 
carrying  infection  to  the  guinea-pig. 

(5)  5  minutes  at  70°  C.  required  to  ensure  the  same  result. 

(6)  Of  the  two  combinations  of  time  and  temperature  factors  the  former 
excels  the  latter  when  the  food  value  of  the  treated  milk  is  also  considered. 

(7)  Until  bovine  tuberculosis  can  be  stamped  out  at  its  source 
pasteurisation  is  the  only  safe  method  of  rendering  milk  safe  for  human  con¬ 
sumption. — F.  W.  Campbell  Brown,  L.  ii./23,321. 

The  process  may  be  approximately  carried  out  by  plugging  convenient 
sized  bottles  filled  with  the  quantity  for  one  meal,  heating  in  a  pan  surrounded 
with  water  to  nearly  boiling  point,  remove  from  the  fire,  cover  with  a  clean 
cloth  and  allow  to  stand  for  half-an-hour.  Then  cool  rapidly,  and  store  in 
a  cool  place. 

Milk  heated  in  a  closed  vessel  to  60°  C.  for  20  minutes  becomes  sterile  as 
regards  micro-organisms. — L.  ii./i3,1548. 

To  obviate  the  constipating  effect  of  Pasteurised  milk  for  infant  feed¬ 
ing  add  5  to  20  grains  of  sodium  bicarbonate  to  the  quart  of  milk,  also  a  little 
milk  sugar.  The  Sp.  Gr.  of  the  final  product  must  be  1-033. 

The  raising  to  190°  F.  makes  milk  perfectly  safe  from  contamination  with 
B.  tuberculosis,  and  this  does  not  impair  its  nutritive  value. — X.  Raw,  B.M.  J. 
i./2i,596. 

Pasteurisation  at  145°  F.(  62-5°  C.)  for  30  minutes  ensures  a  non- 
infective  milk  so  far  as  T.B.  is  concerned.—  R.  G.  White,  L.  i./26,222.  Pas¬ 
teurisation  in  closed  vessels  at  that  temperature  for  30  minutes,  then 
cooling  to  under  40°  F.  renders  the  milk  free  from  tubercle  bacilli  and  all 
other  pathogenic  bacteria.- — S.  G.  Moore,  B.M.J.  ii./26,855. 

See  also  Nat.  Milk  Conf.,  Frequency  of  bovine  infection  in  the  human 
subject. — B.M.J.  ii./22,820. 

Danish  Pasteurisation  means  80°  C. — H.  A.  Cookson,  B.M.J.  ii./26,Q63. 

Detection  of  Pasteurisation. 

To  5  Cc.  of  the  milk  add  1  Cc.  of  Benzidine  Acetate  solution  1%  and  a  drop 
of  Acetic  Acid;  after  shaking,  3  Cc.  of  Ha02  are  run  on  to  the  surface  of 
the  mixture. 

Unheated  milk  gives  . .  . .  . .  . .  Blue  colour. 

Heated  milk,  about  60°  C.  . .  . .  . .  Faint  blue. 

,,  ,,  above  70°  C.  . .  . .  . .  No  colour. 

We  have  found  this  test  quite  distinctive.  Samples  of  ‘  Certified  Milk  ’ 
and  raw  milk  respond  as  stated.  ‘  Household  Milk  ’  gives  a  faint  blue. 

The  number  of  bacteria  reduced  by  pasteurisation  is  often  only  slight  as 
compared  wfth  raw  milk  and  a  tremendous  increase  may  take  place 
during  the  cooling  process, — Prof.  J.M.  Beattie,  Proc.  Nat.  Milk  Conf.  on 
Pasteurisation  Ldn.  1923 — quoted  by  C.  Dukes,  Bacterology  of  Food, — • 
1925. 


References  to  the  Literature  on 
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Pasteurised  Milk  and  Tubercle  Infected  Milk. 

At  the  National  Milk  Conference,  London,  Nov.  6,  1926,  it  was  stated  that 
investigation  of  a  large  number  of  samples  of  milk  in  this  country  showed 
6-5%  infected  witn  tubercle.  Some  3,000  deaths  a  year  in 
this  country  are  due  to  tuberculosis  of  bovine  origin.  The  remedy  agreed  on 
by  most  speakers  was  pasteurisation. — L.  ii./26,1076. 

If  the  assumptions  of  speakers  at  the  National  Milk  Conference  are  correct, 
i.e.,  that  Tuberculin-Tested  Milk  must  necessarily  be  an  expensive  item, 
and  all  milk  not  from  tubercle-free  herds  must  be  pasteurised,  then  the  milk 
supply  in  our  large  cities  will  be  reduced  to  the  position  of  that  in  New  York, 
where  2%  of  the  supply  is  Certified  Milk  sold  at  ‘  fancy  ’  prices  and  98%  is 
pasteurised.  In  England  it  is  possible  to  sell  Grade  A  (T.T.)  milk  in  pro¬ 
vincial  towns  at  a  price  not  more  than  Id.  a  quart  more  than  that  of  ordinary 
milk,  and  in  London  2d.  a  quart  more.  Is  it  advisable  that  the  people  of 
this  country  shall  admit  that  pasteurisation  is  the  true  remedy  or  shall  we 
not  press  forward  for  the  provision  of  a  clean  milk  free  from  disease  at  an 
economic  price— a  policy  to  the  best  interests  of  both  farmers  and  consumers  ? 
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TIiatL  th^e  ,is  *  danger  of  wide-spread  pasteurisnin^n 

a  iecting  the  health  ot  children  cannot  be  denied.  The  diminished  Vitamin 
supply  can  be  made  good,  but  the  means  or  the  opportunity  to  supplement 
the  diet  m  this  way  are  not  always  available .  The  alteration  in  the  relaSon- 
ship  of  the  tf/ffsisy/j/e  and  non-diffusible  Lime  salts  on  heathm  milh 
also  important  from  the  bone-formation  view.  26  4%  of  ti  e  total  ca/- 
c/wm  in  fresh  milk  /s  diffusible  and  in  pasteurised  S  t  e 
milk  heated  at  70  C.  for  30  minutes  it  is  20*4%  (Note  63°  C  is  usually 
considered  pasteurisation  temperature).  A  long  series  of  experiments  carried 
out  at  temperatures  ranging  between  105—210°  F.  gave  diminution  of  dif¬ 
fusible  Calcium  m  every  case  and  the  coagulation  time  of  the  heated  milk 
was  prolonged  with  rise  of  temperature,  until  at  205—209°  F.  no  true  coagula- 
tion  took  place.  Experiments  in  New  York  as  to  the  relative  efficiency  of 
Certified  and  pasteurised  milk  showed  that  the  former  alone  frave  greater 
increase  in  body  weight  in  babies  than  the  latter,  whether  alone  or  with 
orange-juice  and  Cod  Liver  Oil— the  increase  with  Certified  milk  was  14% 
with  pasteurised  milk  alone  1*7%,  plus  orange-juice  7-9%,  and  plus  orange- 
3uice  and  Cod  Liver  Oil  9-5%.  Other  experiments  showed  that  pasteurisa¬ 
tion  causes  precipitation  of  the  Calcium,  which  adheres  to  the  sides  of  the 
vessel— with  rats  fed  on  pasteurised  milk  the  growth  was  half  normal,  while 
those  fed  on  pasteurised  milk  plus  washings  from  the  vessels  showed  normal 
growth.  The  indiscriminate  use  of  pasteurised  by  the  great  majority  of  the 
population  is  not  to  be  recommended. — C.  Maddock  (Hon.  Sec.,  Grade  A 
(T.T.)  Milk  Producers  Assn.),  L.  L/27,54. 

In  reply  to  a  question  in  the  House  of  Commons  on  May  25,  1927,  Sir 
Kingsley  Wood  stated  that  the  Quantity  of  pasteurised  milk 
sold  in  England  and  Wales  might  very  provisionally  be  j out  at  be¬ 
tween  5  and  iO%  of  the  total  liquid  milk. — L.  i./27,1208. 

It  is  estimated  that  the  average  daily  consumption  of  fresh  milk  in  Great 
Britain  is  probably  between  2£  and  2%  million  gallons  and  of  imported  tinned, 
about  6,500  cwt.,  equivalent  to  about  210,000  galllons  liquid  milk).  Certi¬ 
fied  and  Grade  A  milks  constitute  about  1%  of  the  fresh  milk. — Pari .  Notes 
L.ii./27,208. 


The  U.S,  Public  Health  Reports  (Feb.  11,  ’27)  show  that  28  of  the  milk-borne 
outbreaks  of  infectious  disease  reeordedduring  the  last  18  years  were  attributed 
to  inadequately  pasteurised  milk — at  the  same  time,  it  is  the  belief  of  the 
U.S.  Public  Health  Service  that  pasteurisation  of  milk  ‘is  the  most  potent 
single  force  operating  to  prevent  the  transmission  of  milk- 
borne  diseases.’  ‘  Flash  ’  pasteurisation  has  disappeared,  but  there 
a  re  still  many  technical  difficulties  in  the  way  of  securing  efficient  pasteurisation. 
It  is  doubtful  if  the  British  public  is  very  interested  in  safe  milk  yet.  There 
are  only  120  pasteurising  establishments  in  England  and 
Wales  complying  with  the  Min.  Health  requirements.  We  cannot  expect 
to  get  very  far  with  voluntary  methods,  and  ultimately  it  may  be  necessary 
to  enforce  pasteurisation  of  all  milk  except  the  two  upper  grades  if  we  really 
wish  to  secure  a  safe  milk  supply  for  a  public  that  is  not  enthusiastic  either  for 
or  against,  but  rather  expects  such  matters  to  be  arranged  for  it  by  the  public 
health  authorities. — leader,  L.  ii. /27,12s. 

A  cleaner  milk  supply  would  bring  about  a  greater  demand.  Milk  ought  to 
be  clean  and  would  soon  become  so  if  the  Profession  were  to  use  its  influence. 
There  is  hardly  one  of  the  230,000  herds  in  the  country  which  does  not  contain 
an  infected  animal.  A 'certain  number  of  County  Councils  have 
started  routine  periodical  inspections  of  cattle  by 
Veterinary  Surgeons.  The  Tuberculosis  Order  certainly  cannot  be 
expected  to  put  things  right  by  itself  as  the  effect  of  offering  compensation 
to  the  owners  of  infected  cows  is  to  allow  ignorant  or  unscrupulous  farmers  to 
delay  notification  until  the  animals  have  reached  the  terminal  stages  of  the 
disease.  Even  where  a  case  of  open  infection  has  been  found  there  is  no  induce¬ 
ment  to  the  owner  to  have  the  rest  of  his  herd  examined.  _  Steady  progress  is 
being  made  in  the  production  of  tubercle- free  milk — in  _1926  there 
were  252  herds,  comprising  9,100  dairy  cows,  supplying  pure 
milk.  The  greatest  disadvantage  to  the  farmer  is  the  absence  of  a  market 
for  this  milk.  It  can  be  retailed  at  prices  only  a  little  higher  than  the  ordinary 
and  it  is  certain  that  a  public  demand  would  lower  these  prices  still  further. 
Leader,  L.ii./27,716. 
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Clean  Milk. 

It  cannot  be  emphasised  too  strongly  that  it  is  method  and  not  equipment 
which  is  the  all-important  factor  in  the  production  of  clean  milk.  Owing  to 
practical  pioneer  work  done  by  the  National  Institute  for  Research  in  Dairying 
(University  of  Reading)  about  one-sixth  of  the  milk  supply  of  Reading  is 
‘  Grade  A  ’  (T.T. ) :  the  retail  price  in  the  summer  is  3|  per  pint  and  in  the  winter 
4d.,  as  compared  with  3d.  and  3|d.  for  ordinary  milk.  What  has  been  done 
in  Berkshire  can  be  done  in  other  counties.  In  the  U.S.  A. ,  by  means  of  what 
is  known  as  the  6  accredited  herd  ’  and  *  area  eradication  ’ 
plans,  there  are  13  million  catti ©  if  re®  from  tuberculosis 
and  the  districts  where  they  are  kept  are  so  hemmed  in  with  regulations  and 
veterinary  supervision  that  it  is  practically  impossible  to  reintro¬ 
duce  amongi  them  infected  cattle*  The  Tuberculosis  Order 
throws  the  onus  of  diagnosis  and  reporting  suspected  cases  on  the  owner,  but 
the  owner  has  not  sufficient  knowledge  to  make  the  diagnosis  until  the  animal 
is  in  an  advanced  stage  of  disease  :  the  deadly  work  has  been  done  before  the 
Veterinary  Inspector  sees  the  herd.  The  obvious  remedy  is  periodical  inspec¬ 
tion  of  all  cattle ,  and  any  owner  found  to  have  an  animal  in  an  advanced 
stage  of  tubercluosis  which  he  should  have  reported  should  be  fined  and  no 
compensation  paid  for  slaughter.  Only  neglectful  and  indifferent  owners 
would  thus  be  penalised,  and  it  would  prevent  the  present  scandal  of  cows 
being  milked  to  the  bitter  end  and  when  no  longer  of  use  as  milkers  reported 
and  compensation  claimed.  The  inspection  of  the  animal  is 
obviously  the  Job  of  the  Veterinarian,  and  it  is  an 
anomaly  that  this  work  is  still  too  often  Seft  to  the 

M.O.H.  or  the  Sanitary  Inspector.. — Prof.  F.  T.  G.  Hobday, - 

L.ii./27,738. 

Dairy  Research  and  the  Farmer. 

It  is  often  asked  whether  the  work  of  the  Rational  Institute  for  Research 
in  Dairying  has  any  influence  on  the  production  of  ‘  ordinary  ’  milk,  sold  with 
no  guarantee  as  to  cleanliness.  The  reply  is  a  decided  4  yes.'  It  is  unfor¬ 
tunate  that  the  producer  of  ‘  ordinary  ’  milk  is  paid  the  same  price,  whether 
he  endeavours  to  keep  it  clean  or  no,  but  luckily  cleanliness  has  several  advan¬ 
tages  from  the  farmer’s  point  of  view — losses  from  sour  milk  disappear,  udder 
troubles  are  reduced,  cowmen  take  a  keener  interest,  and  really  clean,  reliable 
milk  can  always  find  a  ready  market.  The  methods  in  use  at  the  Rational 
Institute  have  been  widely  adopted  by  farmers  in  the  district.  The  clean  milk 
movement  has  now  gathered  considerable  impetus  and  the  general  standard 
of  cleanliness  is  much  higher  than  a  few  years  ago.  The  modern  farmer’s 
faith  in  the  scientist  is  much  greater  than  the  public  realises  or  he  himself 
admits. — “  Dairy  Farmer,”  L.  ii./27,740. 

According  to  the  National  Milk  Publicity  Council,  the  milk  consumption 
of  London  has  increased  from  72  million  gallons  in  1923  to  117  million  gallons 
in  1927,  i. 2.  62%.  These  figures  are  for  rail-borne  milk  only — it  is  estimated 
that  a  further  5,000,000  gallons  per  annum  are  brought  into  London  by  road. 
The  increase  in  the  population  of  Greater  London  for  the  same  period  is  less 
than  1%. — Pari.  Notes,  L.  ii./27,1106. 

Infection  of  children  with  Bovine  Tubercle  Bacilli.  Unsterilised  milk  in 
this  country  is  the  vehicle  by  which  tubercle  bacilli  must  most  frequently  be 
introduced  into  the  bodies  of  children.  Cow’s  tVSilk  containing 
bovine  tubercle  bacilli  is  the  cause  of  30%  of  the  cases 
of  tuberculous  cervical  glands  in  infants  and  children 
residing  in  Edinburgh  and  district — in  which  the  research  was  conducted— 
and  is  responsible  for  by  far  the  larger  proportion  of  tuberculous  cervical 
glands  in  children  during  the  milk  drinking  period  of  life  (0  to  5  years).  Strong 
arguments  are  put  forward  for  protection  by  legislative  measures. — A.  Philip 
Mitchell,  B.M.J.  i./i4,125. 

See  also  numerous  refs,  re  Milk  and  Childhood  under  B.  Tuberculosis  in  the 
Bacteriological  Notes  Chapter. 

Slaughter  o£  Tuberculous  Cows. 

Mr.  Buxton  asked  the  Minister  of  Agriculture  the  number  of  cows  affected 
by  tuberculosis  which  had  been  slaughtered  in  1926  and  1927  in  pursuance 
of  the  Tuberculosis  Order  1925,  and  whether  he  was  satisfied  that  the  Order 
was  fully  operative. — Mr.  Guinness  replied :  The  number  of  cows 
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(including  heifers)  slaughtered  under  the  provisions  of  the  Tuber¬ 
culosis  Order,  1923,  in  respect  of  1926  and  1927  is  16,522  and 
16,708  respectively.  Local  authorities  have  now  completed  their 
arrangements  for  carrying  out  the  requirements  of  the  Order,  and  I  am  satisfied 
that  the  Order  is  properly  executed. 

Mr.  Buxton  :  Does  the  Minister  not  think  that  in  view  of  the  increase,  an 
increase  in  the  staff  of  inspectors  is  needed  ? 

Mr.  Guinness  :  I  do  not  think  so  :  the  local  authorities  seem  to  be  carrying 
out  their  duties  satisfactorily. — Pari.  Notes,  L.  July  28,1928. 

W.  G.  Savage  (see  our  Yol.  I. ,  p.  934)  comments  on  the  1925  Order  as  follows: 
“  Owing  to  lack  of  coordination  between  Agricultural  Committees  and  Public 
Health  Committees  very  little  will  be  accomplished  in  reducing  bovine  tuber¬ 
culosis  under  the  Order.  Whole- time  Veterinary  Surgeons 
are  necessary  for  every  county  of  any  size.” 

Annual  Congress  of  the  Royal  Sanitary  Institute.  The  grading  of  milk 
ca  magnificent  educational  gestured  The  Tuberculosis 
Order,  as  at  present  worked,  is  of  no  value  whatever.  A  continuing 
expense  with  no  reduction  of  tuberculosis  and  no  protection  to  the  public. — 
W.  G.  Savage.  General  admission  that  the  eradication  of  tubercle  was  so 
remote  that  some  method  of  rendering  milk  safe  must  be  adopted. — L.  iL/28, 
229. 

The  number  of  cows  which  do  not  react  to  the  tuber¬ 
culin  test  under  the  clean  milk  scheme  has  increased  during  the  past 
five  years  by  an  average  of  about  1,500  annually,  and  at  the  present  time  these 
number  approximately  12,000.  The  tuberculin  test  in  the  end  effects  the 
elimination  of  all  reacting  animals  from  licensed  herds.  Sir  George  Newman 
said  :  The  only  way  of  securing  a  satisfactory  national  milk  supply  is  by 
setting  up  a  high  standard  and  asking  producers  to  raise  the  standard  of  their 
milk  accordingly. —  ‘  Daily  Telegraph,'  Apl.  17/29. 


General  References  regarding 
Milk  Supply  and  its  Consumption. 

Milk  consumption  and  the  growth  of  school-children. 

Investigations  carried  out  in  an  institution  near  London  containing  600  boys 
showed  that  an  immediate  improvement  in  physique  followed  the  use  of  fresh 
cow’s  milk,  recently  Pasteurised,  as  an  additional  item  of  food,  and  this  improve¬ 
ment  was  maintained  over  a  period  of  from  one  to  three  years. — H.  C.  Corry 
Mann,  Med.  Res.  Counc.  Spec.,  Rept.  Series,  No.  105,  H.M.S.O.,  1926,  B.M.J. 
ii./26,318. 

The  addition  of  milk  (whether  ‘  separated  ’or  ‘  whole  ’)  to  the  diet  of  school- 
children  gave  an  increase  of  20  %  in  height  and  weight,  and  improvement  in 
the  general  condition.  Separated  milk  of  great  value  for  promoting 
growth— its  nutritive  value  for  children  has  been  under-estimated.  J.  B. 
Orr,  Prelim.  Rept.  on  Tests  to  the  Scottish  Bd.  of  Health,  L.  i./ 28,203. 

Dr.  Orr’s  conclusions  were  more  than  justified.  The  great  value  of  cidds- 
tionai  milk  is  clearly  demonstrated  for  school-children  of  ah  ages,  the 
increase  in  height  in  milk-fed  groups  being  actually  1-21%,  and  m  weight 
3-75%  greater  than  in  the  first  test,  the  initial  improvement  being  continued 
over  the  second  year.  The  value  of  separated  milk  is  again  shown,  there  being 
no  significant  difference  in  height  and  weight  (except  in  the  6-year  old  group) 
between  the  separated  milk  and  the  whole  milk  groups.— G.  Leighton  and 
Mabel  L.  Clark,  Second  Prelim.  Rept.  on  Tests  to  the  Scottish  Bd.  of  Health, 

It  would"  be  a  mistake  to  conclude  from  these  investigations  that  separated 
milk  is  as  good  as  whole — the  home  diet  was  anunknown  factor  m  tne  experi¬ 
ments.  Height  and  weight  are  not  the  only  criteria  of  good  health  another 
important  manifestation  is  the  power  to  resist  disease,  and  suosequent  reports 
would  be  more  valuable  if  clinical  histories  were  given.  At  the  same  time, 
the  fact  that  the  addition  of  one  pint  of  milk  daily  produced  such  striking 
improvement  confirms  the  contention  that  large  classes  of  the  population 
suffer  as  a  result  of  taking  too  little.  Unfortunately,  the  use  of  whole  muk 
and  butter  is  expensive,  but  these  results  justify  their ^  replacement  by 
separated  milk  and  margarine  containing  vitamin  m  .  a 
diet  of  porridge,  brown  bread,  separated  milk  and  Vitamin  A  ma.  gai  ne 
would  cover  almost  all  nutritive  requirements  at  a  minimum  01  cost 
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distribution  of  such  a  diet  (at  any  rate  to  children,  and  nursing  and  expectant 
mothers)  in  the  distressed  areas  would  prevent  under-nutrition  and  would  be 
notonly  a  measure  of  properly-  regulated  charity  but  one  of  wise  economy. — 
Leader,  L.  i./29,29. 


The  following  notes  were  made  of  a  'personal  interview  with  an 

Official  at  the  Ministry  of  Agriculture,  to  whom  we  are  indebted  : — 

It  is  the  intention  of  the  Order  that  only  *  open  ’  cases  shall  be  dealt  with. 

It  would  be  impossible  to  deal  with  all  reacting  cases.  There  is  no  com¬ 
pulsory  routine  testing  of  cows,  other  than  for  T.T.  milk,  though  many  local 
Public  Health  authorities  undertake  this  work  on  their  own  account. 

33-1/3%  of  the  milking  cows  in  the  country  are  considered  re¬ 
actors  (i.e.,  approx.  1,000,000  out  of  an  estimated  3,000,000),  and  if  every 
reactor  was  slaughtered  it  would  upset  the  entire  milk  supply  of  the  country. 

The  whole  problem  is  not  one  of  money  but  of  practical  difficulties. 

The  only  way  for  a  farmer  to  be  sure  of  keeping  his  herd  ‘  clean  ’  is  to 
raise  it  entirely  from  his  own  stock,  which  of  course  must  be 
clean  in  the  first  place,  and  to  buy  in  no  animals  whatever.  This  means 
considerable  financial  hardship  to  the  farmer. 

It  takes  between  two  and  three  years  to  ascertain  definitely  whether  a  cow 
is  a  reactor  or  not,  i.e.,  with  6-monthly  tests. 

One  of  the  difficulties  in  eradicating  the  disease  is  that  pastures 
become  infected  from  excreta ,  etc.,  and  some  authorities 
consider  that  pastures  so  infected  are  not  free  from  infection  for  at  least  a  year. 

Another  difficulty  is  the  smallness  and  close  proximity  of 
the  farms  in  this  country,  e.g.,  as  compared  with  those  in  the  U.S. , 
where  herds  can  be  segregated  miles  from  any  source  of 
contamination. 

The  Americans  have  been  able  to  make  such  rapid  strides  in  eradication 
owing  to  the  fact  that  only  some  2f  %  of  their  cows  are  tuberculous  as  compared 
with  our  33-1/3%. 

All  reacting  cows  do  not  necessarily  give  tuberculous  milk. 

As  to  cows  which  are  tested  for  Tuberculin-tested  milk  and  are  found  to 
react,  no  record  as  to  their  ultimate  use  or  disposal  after  eradication  from  the 
herd  is  kept — nobody  knows  and  nobody  cares  what  happens  to  them. 


“  Sealcone  ” — -a  new  milk  container,  made  at  the  Express  Dairy  Com¬ 
pany’s  Farm  at  Finchley.  It  is  made  of  thick  paper,  sterilised  and  passed 
through  hot  wax.  The  cone  is  filled  and  hermetically  sealed.  Milk  can 
be  kept  sweet  for  a  week,  and  specially  cooled  milk  for  a  month. — -L.ii./29,106. 

Veterinary  Opinions. 

The  percentage  of  tuberculous  cows  in  a  herd  is  not  of  great 
importance,  as  the  milk  is  mixed.  The  detection  of  tuber¬ 
culous  udder  infection  is  not  easy  without  training  in  veterin¬ 
ary  pathology,  hence  the  farmer  can  not  always  be  blamed.  The 
Tuberculosis  Order,  as  it  stands,  can  never  be  more  than  palliative  ; 
its  application  varies  in  different  counties,  many  of  which  have 
not  yet  appointed  whole-time  Veterinary  Officers. 

Infection  of  other  animals  may  be  due  to  the  milk,  dung,  or 
material  coughed  up  by  the  tuberculous  cows,  and  there  is  consider¬ 
able  room  for  tightening  up  of  precautions  to  prevent  reinfection 
of  certified  herds.  A  veterinary  health  service,  conducted 
by  the  united  efforts  of  whole  and  part-time  men  on  a  de¬ 
tailed  plan  is  essential.  The  plan  should  include  licences  for  all 
milk  producers  who  sell  milk,  but  only  after  inspection  of  the  herd. 
The  inspection  must  be  regular  and  aided  by  laboratory  observa¬ 
tions.  If  efficient,  it  will  be  costly,  but  the  money  will  be  well  spent. 
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Vaccination  with  B.C.G.  Vaccine  represents  a  great  advance, 
but  years  must  pass  before  judgment  on  it  can  be  pronounced.— 
Prof.  S.  H.  Gaiger,  Conf.  on  Animal  Diseases,  The  Veterinary 
Record,  May,  25,  ’29.  J 

.  A  Veterinary  Surgeon’s  (Mrs.  Chas.  Lamb)  view  of  the  situa¬ 
tion  is  as  follows  : — 

In  my  opinion,  the  present  Regulations  are  totally  inadequate 
for  the  eradication  of  tuberculosis  in  cattle — though  such  eradica¬ 
tion  can  be  the  only  method  of  producing  milk  free  from  B.  tuber¬ 
culosis,  both  for  rich  and  poor. 

“  So  long  as  the  farmer  is  left  to  report  cases,  it  follows  that, 
not  only  through  wilful  negligence,  but  also  through  ignorance, 
innumerable  cases  must  go  unreported  which  have  probably  long 
been  giving  tuberculous  milk.  It  is  only  in  the  very  dangerous 
cases  that  an  unprofessional  eye  will  detect  tuberculosis  in  cattle, 
and  this  stage  may  have  taken  two  years  to  develop. 

‘  Next,  the  system  of  inspection  at  present  in  force  is 
use/ess.  In  some  parts  the  cows  are  only  clinically  examined  once 
a  year — in  a  few  counties  every  six  months.  But  this  cannot 
possibly  be  adequate.  However  sharp  or  hard- working  an  Inspector 
may  be,  he  cannot  possibly  guarantee  that  a  cow  he  examined 
clinically  nine  months  ago  is  not  suffering  from  tuberculosis  now. 
Clinical  examination  is  of  no  use  unless  it  be  conducted,  say,  every 
three  months,  and  even  then  cases  would  escape  which  could  only 
be  detected  by  testing.  No  reacting  cows  should  have  a  chance  of 
remaining  alive  and  of  being  passed  on  to  some  other  unsuspecting 
owner,  as  at  present  happens.  There  should  he  no  distinction 
between  ‘  open  ’  cases  and  other  cases>  as  at  present.  All 
cases  are  a  potential  source  of  danger  and  should  be  treated  as 
such.  (In  1925  an  instruction  was  sent  round  that  only  ‘  open  ’  cases 
were  to  be  destroyed,  and  this  reduced  enormously  the  number  of 
animals  being  condemned  at  that  time.) 

“  Regarding  Pasteurising  in  the  big  cities,  the  opinion  seems  to 
be  one  of  doubt  as  to  whether  this  is  always  carried  out  efficiently. 
If  it  is,  it  should  be  effectual  in  destroying  B.  tuberculosis. 

“  The  grading  of  milk  should  be  simpler  in  nomenclature,  so  that 
the  man  in  the  street  can  understand  what  he  is  buying— and  of 
course  all  milk  should  be  ‘  Tuberculin  Tested.’ 

“  It  seems  to  me,  however,  difficult  to  lay  the  blame  altogether 
on  the  cow  for  cases  in  humans.  The  question  seems  to  depend 
on  whether  the  bacillus  found  is  of  bovine  or  human  type,  and 
unfortunately,  the  line  distinguishing  the  two  seems  vague.  It 
is,  however,  difficult  to  exonerate  the  cow  in  respect  of  the  very 
numerous  cases  of  abdominal  tuberculosis  in  children  under  two  years 
of  age,  unless  it  were  due  in  some  cases  to  contamination  of  the  milk 
or  food  from  human  sources. 

“  As  to  the  Tests.  Those  who  use  the  Xntradermal,  swear  by  it 
(chiefly  because  it  is  the  least  trouble),  but  I  have  heard  of  cases 
which  were  not  detected  by  the  Intradermal,  and  whicxi  weie 
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detected  by  the  Subcutaneous.  So  that  I  should  say  that  until  all 
the  methods  come  to  be  very  thorough,  drastic,  and  reliable  ones, 
the  Subcutaneous  serves  its  purpose  well  enough. 

“  All  the  Regulations  are  a  start  in  the  right  direction,  but  it  is 
a  pity  they  are  such  half -measures.  The  only  way  to  make  any¬ 
thing  more  effectual  come  into  force  is  by  propaganda.” 

(The  compensation  for  slaughtering  involves  obviously  a  great  outlay, 
hence  the  ‘  preference  ’  to  compensate  for  ‘  open  '  cases  only — i.e.,  those  giving 
infected  discharges  of  any  sort.  It  may  be  explained  that  an  animal  may  have 
enlarged  glands  and  other  typical  symptoms,  while  another  may  have  enlarged 
and  openly  discharging  glands,  i.e.,  abscess  formation  together  with 
other  typical  symptoms.  The  former  are  not  to  be  slaughtered,  the  latter  are 
to  be  slaughtered — though  both  are  a  source  of  danger  to  the  public  and  to 
other  cows.) 

Milk  Preservatives.  See  also  Food ,  Preservatives  p.  492. 

By  the  Public  Health  (Milk  and  Cream)  Regulations  1912,  which 
apply  to  the  whole  of  England  and  Wales,  the  use  of  pre« 
servatives  in  miffk  is  prohibited,,  “  No  person  shall  add* 
or  order  or  permit  any  other  person  to  add ,  any  preservative  substance  to 
milk  intended  for  sale  for  human  consumption,  and  that  no  person  shall 
sell  or  expose  or  offer  for  sale,  or  have  in  his  possession  for  the  purpose 
of  sale,  any  milk  to  which  any  preservative  substance  has  been  added .” 

Boric  Acid  in  Milk  :  Detection  (1  in  500  will  preserve). 

This  is  detected  by  evaporating  and  incinerating  at  least  10  Gm.  of  the  milk 
and  acidifying  the  ash  with  dilute  hydrochloric  acid  (using  Litmus).  A  strip 
of  turmeric  paper  is  now  placed  in  the  capsule,  so  as  to  be  only  partly  wetted 
by  the  liquid.  Evaporate  to  dryness  at  100°  C. 

If  boron  compounds  are  present,  the  part  immersed  in  the  liquid  will  turn 
brownish-red  (formation  of  rosocyanin).  On  moistening  with  a  drop  of  caustic 
soda,  green  and  purple  colours  will  be  produced.  On  re-acidifying  with  hydro¬ 
chloric  acid,  the  red  colour  is  restored,  and  is  again  changed  to  green  and  blue 
with  excess  of  alkali. 

A  lternatively  make  the  milk  or  other  substance  just  alkaline  with  Barium  i 
Hydroxide  solution,  evaporate  and  incinerate.  Add  a  few  drops  of  dilute  • 
Hydrochloric  Acid,  a  saturated  solution  of  Oxalic  Acid  and  an  Alcoholic  1 
Curcumin  or  Turmeric  solution,  dry  on  the  water-bath  and  take  up  with  a  little  ■ 
Alcohol.  Boric  Acid,  or  its  salts  give  intense  magenta-red.  Reaction  i3 
different  from,  and  far  more  delicate  than,  ordinary  Turmeric  Test. — Public 
Health  Lab.  Work,  Kenwood. 

The  flame  test  is  well-known.  Evaporate  to  dryness,  treat  the  ash  with  a  few 
drops  of  strong  sulphuric  acid,  add  a  little  methyl  alcohol,  and  apply  a  , 
light.  The  alcohol  will  burn  with  green  at  the  edges  of  the  flame  (at  the  moment 
of  ignition  more  particularly).  We  have  determined  Boric  Acid  1  in  5,000 
with  ease  by  this  method  using  10  Cc.  of  the  sample.  It  will  show  even  1  in 
8,000  but  with  some  uncertainty. 

Borax  and  Boric  Acid  cannot  be  differentiated  as  Borax  alone  without 
the  use  of  Sulphuric  Acid  gave  the  colour  even  though  the  ash  of  the  milk  ; 
alone  was  alkaline  to  Phenolphthalein.  If  Boron  is  found  titration  of  the  1 
Ash  would  be  the  only  means  of  concluding  in  which  form  it  existed  by  com-  •(' 
paring  with  an  average  milk  residue  Boron  free. 

Toxic  Symptoms. — Gas  in  the  stomach  and  intestines,  colic,  pain  in  the  epi¬ 
gastrium  and  diarrhoea  may  be  caused  by  excessive  consumption  of  Boric  Acid. 

Formalin  in  Milk  :  Detection. 

A  teaspoonful  will  preserve  10  gallons  of  Milk  for  3  days  in  hot  weather. 

A  large  addition  can  be  detected  by  simply  warming  ;  but  it  is  better  to  distil 
the  milk  :  the  distillate  has  the  odour  of  formaldehyde,  but  the  preservative  is 
not  wholly  volatilised  even  when  evaporated  to  dryness  at  100®  G.  In  em¬ 
ploying  colour  tests  for  formaldehyde  a  notably  weaker  reaction  is  obtained 
when  milk  containing  formalin  is  distilled  and  the  distillate  tested  than  when 
water  containing  the  same  proportion  of  formalin  is  similarly  treated. 
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Schiff ’s  Reagent.— Mix  40Cc.  of  a  O' 5%  solution  of  magenta  with  250  Cc 
of  wa  ter,  add  10  Cc.  ot  sodium  bisulphite  solution  Sp.  Gr  1'375  and  then  10  Co* 
of  pure  strong  sulphuric  acid;  allow  to  stand  for  some  time,  when  it  will  become 
colourless.  It  may  also  be  prepared  when  required  for  use  by  adding  sufficient 
Tf  +  v,  so lotion  of  sulphurous  acid  to  decolorise  some  of  the  magenta  solution 
If  the  sulphurous  acid  is  added  in  large  excess,  traces  of  formaldehyde  will  not 
be  indicated.  Reddish  violet  colour  proves  presence  of  formalin.  Other  alde¬ 
hydes,  including  aromatic  aldehydes,  also  give  the  reaction 

It  is  better  to  distil  as  above  mentioned  or  to  use  Hehner’s  Test  i  e  purplish 
violet  ring  on  layering  milk  on  to  strong  sulphuric  acid  ;  but  this  is  also  a  group 
reagent  for  various  aldehyde  bodies. 


I1 he  presence  of  Formalin  1  part  in  200,000  can  be  detected  with  this  Test 
also  by  the  following  modification  ; — 

If  to  the  distillate  from  a  sample  of  milk  one  drop  of  a  dilute  aqueous  solution 
of  Phenol  is  added  and  the  mixture  poured  upon  some  strong  Sulphuric  Acid  in  a 
test  tube,  a  bright  crimson  ring  appears. 

Phloroglucin  Test.— To  5  or  10  Cc.  of  the  milk  add  5  drops  of  1%  aqueous 
phloroglucin  solution  ;  shake  and  add  5  drops  Liquor  Sodse  30%.  Salmon 
colour  (not  yellowish  tint)  indicates  addition  of  formalin  W ?  found  that, 
this  test  will  show  1  of  Formaldehyde  ( actual )  in  50,000  of  milk.  It  is  the  best 
and  simplest  test. 


Rimini’s  Test. — A  satisfactory  confirmatory  test,  being  almost  specific  for 
Formaldehyde.  For  method  of  applying  see  ‘  Formaldehyde  in  Urine.’  We 
found  this  test  will  show  1  of  Formaldehyde  ( actual )  in  100,000  of  milk. 

Formaldehyde  added  to  foods  tends  to  derange  metabolism.  'Wiley  in 
United  States  investigated  the  effects  of  doses  of  100-200  millegrams  of  For¬ 
maldehyde  (given  with  milk)  on  12  men  during  15  days,  the  total  being  2-5 
Gm.  to  each  man.  Burning  in  throat,  itching  rash,  retardation  of  Nitrogen 
and  Sulphur  metabolism,  acceleration  of  phosphorus  metabolism,  and  loss  in 
bodyweight  were  observed.  Apart  from  harmfulness  as  a  milk  preservative, 
its  use  is  inadvisable,  as  in  dilute  solution  it  prevents  the  growth  of  acid 
forming  bacteria  while  not  retarding  manv  harmful  organisms 


Copper  in  Milk.  Minute  amounts  of  copper  added  to  milk  appreciably 
reduce  the  anti-scorbutic  Vitamin  in  the  course  of  heating.  Where  the 
pasteurising  plant  is  not  in  good  repair  or  is  not  well  cared  for  there  exists 
real  danger  of  copper  contamination,  which  may  accelerate  the  destruction 
of  accessory  food  factors. — B.M.J.i./24,874.  See  also  B.C.A.,’28,A.1152. 


Test  for  Stale,  Sour  or  otherwise  Bad  Milk. 

It  is  known  that  the  addition  of  Hydrogen  Peroxide  to  fresh,  pure  clean 
milk  produces  slight  evolution  of  Oxygen,  while  in  the  case  of  stale,  sour 
milk,  or  milk  containing  pus  or  blood  or  from  animals  suffering  from  inflamed 
uddero,  fevers,  etc.,  the  test  produces  a  much  larger  quantity  of  Oxygen  and 
that  more  rapidly. 

Our  experiments  showed  as  follows  : — 

(1)  With  new  milk  no  gas  evolution  in  the  first  \  hour.  During  the  next 
two  hours  about  0-5  Cc.  evolved. 

(2)  With  sour  milk  (about  2  days  sour)  gas  evolved  at  once.  After  5  minutes 
1  Cc.  of  gas,  after  30  minutes  5  Cc.  In  the  next  two  hours  a  further  1.  Cc. 

(The  results  were  obtained  using  50  Cc.  of  milk  in  a  Doremus  tube.) 

To  determine  whether  a  sample  has  /been  heated : 

Ortho-Metfiyl  Amino-Phenol  Sulphate,  or  jfcOrtol  (which  is 
a  mixture  of  this  body  with  Quinol  and  is  used  in  photography)  has  been 
used  for  milk  testing.  One  Cc.  1%  solution  is  added  to  10  Cc.  of  milk  and 
followed  by  1  drop  of  ordinary  ‘  10  volume  ’  Hydrogen  Peroxide.  Raw  milk, 
or  milk  that  has  not  been  heated  above  75°  C  ,  give*  a  reddish  pmk  colour. 

W e  find  this  test  characteristic — a  good  colour  is  obtained. 

Seated  Milk.  The  following  modifications  may  also  be  used  to  decide 
whether  a  sample  has  been  sterilised  or  boiled.  Mix  3  Cc.  of  milk  with  1  Cc. 
freshly  prepared  10%  Hydroquinone  solution,  and  about  15  drops  of 
Peroxide.  A  rose  colour  appears  if  the  milk  has  been  heated  to  a  high  tem¬ 
perature,  but  otherwise  no  colour  forms,  since  heat  destroys  the  enzyme 
responsible  for  the  reaction.  The  Storch  Test  consists  in  adding  a.  drop  oi 
Hydrogen  Peroxide  solution  and  2  drops  of  2%  Paraphenylenediamine  so  u- 
tion  to  5  Cc.  of  milk,  and  shaking.  The  liquid  becomes  mdigo-violet,  unless 
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the  milk  has  been  heated  to  above  78°  C.,  when  the  colour  remains  white. — 
Public  Health  Lab.  Work,  Kenwood.  Neither  of  these  tests  are  very  conclusive. 
The  Hydrokinone  must  be  fresh  and  unoxidised — recrystallize  it  if  necessary. 

Test  for  Freshness  of  Milk  (Schmidt- Muller.)  The  reagent,  which  should  be 
freshly  boiled  each  day,  consists  of  5  Cc.  saturated  Alcoholic  solution  of  Methy¬ 
lene  Blue  (Zinc  Chloride  double  salt)  with  195  Cc.  of  Distilled  Water.  One 
Cc.  of  the  reagent  is  mixed  with  20  Cc.  of  milk,  and  the  surface  is  sealed  with 
Paraffin,  and  the  test-tube  is  then  kept  at  45 — 50°  C.  Fresh  milk  should 
remain  blue  for  12  hours  or  more,  reduction  of  the  Methylene  Blue,  in  the 
absence  of  Formalin,  being  due  to  bacterial  contamination.  If  the  solution 
is  decolorised,  within  1  horn-,  the  organisms  certainly  exceed  500,000  per  Cc. 
— Public  Health  Lab.  Work,  Kenwood. 

A  Survey  of  the  Milk  Problem. 

There  is  too  much  *  treatment  ’  of  milk  and  consequently  delay 
prior  to  its  reaching  the  consumer  in  the  towns.  Its  flavour  is  hence 
spoilt.  It  may  be  said  that  the  general  run  of  the  poor  and  a  very 
large  proportion  of  the  so-called  well-to-do,  in  our  cities,  do  not  know 
the  flavour  of  fresh  cow's  milk. 

The  big  dairy  companies  no  doubt  do  their  best  to  supply  a  milk 
of  good  quality,  and  Pasteurisation  as  conducted,  e.g.,  by  the  United 
Dairies,  Ltd.,  at  Scrubbs  Lane,  Willesden,  whose  premises  we 
inspected  recently,  goes  a  long  way  towards  safeguarding  the  public 
health. 

That  Pasteurising,  however,  affects  the  delicate  enzymes  in  milk 
can  be  shown  by  one  of  the  numerous  colour  tests,  using,  e.g.,  Benzi¬ 
dine  or  Hydrokinone  with  Hydrogen  Peroxide. 

Pasteurising  also  injures  the  type  of  soluble  Albumin  known  as 
Lactalbumin,  as  confirmed  by  Dr.  Hamill  in  his  Deport.  It  seems 
to  us  a  pity  that  this  delicate  compound  cannot  be  kept  intact.  A 
temperature  of  65°  C.  (149°  F.)  for  half  an  hour  reduced  a  content 
of  0*395  to  0*333%,  while  a  temperature  of  70°  C.  (158°  F.)  for  half 
an  hour  reduced  a  content  of  0*421  to  0*253%. — Stewart.  The 
figures  no  doubt  do  not  convey  the  importance  of  the  chemical 
changes  occurring. 

A  factor  bf  probably  great  importance  is  that  the  percentage  off 
Diffusible  Lime  is  affected  adversely  by  heating.  ( See  Mattick  and 
Hallett,  Jl.  Agric.  Sci.,  July,  ’29,  p.  453 — 462)  : — 

The  changes  in  the  diffusibility  of  the  Calcium  salts  into  3%  Sodium 
Chloride  solution  are  very  marked.  Between  105— 120°F.  (for  &  hour)  the 
difference  was  within  experimental  error  :  at  135 — 140°F.  the  amount  of  total 
Calcium  becoming  indiffusible  is  about  0*6%,  increasing  at  145 — 160°F.  to 
about  2%,  and  above  this  to  2.5 — 3.6%.  At  all  temperatures  from  125 — 
209°F.  the  amount  of  Calcium  diffused  from  the  raw  milk  was  definitely  j 
greater  than  that  from  the  same  milk  after  heating. 

It  is,  however,  from  the  bacteriological  aspect  that  we  take  excep- 1 
tion  to  Pasteurising.  Pasteurising  is  not  a  completely  safe  shield. 
No  stone  should  be  left  unturned  to  stop  possible  contamination 
with  tubercle  bacilli.  A  large  proportion  of  these  organisms,  if 
present,  are  known  to  be  killed — but  the  risk  remains.  Scientific 
opinion  is  not  agreed  as  to  the  thermal  death  point  of  the  organism. 

The  measures  for  preventing  the  supply  of  tuberculous  milk  are 
contained  in  the  1915  Act,  the  Milk  and  Dairies  Order  1926, 
and  the  Tuberculosis  Order  1925,  to  which  {anted)  reference  may  be 
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made.  The  onus  of  taking  samples  and  stopping  supplies  rests  on 
the  M.O.H.  The  Milk  and  Dairies  Order  is  subservient  to  the  1916 
Act.  The  Tuberculosis  Order  of  1925  is  a  step  in  the  right  direction. 
The  Special  Designations  Order  of  1923  benefits  only  those  who  can 
afford  ‘  Designated  5  milk. 

All  this  legislation  appears  to  us  rather  ponderous  and  complicated. 
Four  or  five  types  of  milk  are  hardly  even  a  commercial  proposition. 
They  may  be  classed  as  an  ‘  educational  gesture.’ 

We  are  faced  with  the  fact  that  of  2,500,000  cows  in  this  country 
1,000,000  are  tuberculous,  and  in  these  circumstances  we  have 
difficulty  in  believing  that  all  B.  tuberculosis  which  may  get  into 
the  milk  supply  are  killed  by  Pasteurisation.  B.  coli ,  a  far  less 
resistant  organism  ‘  gets  through  ’  and  is  searched  for  officially  as  a 
matter  of  routine. 

We  were  conversing  recently  with  a  farmer  owning  100  cows.  He 
remarked  :  ‘  I  suppose  it  doesn’t  matter  about  tuberculosis 

elsewhere  than  in  the  udder  ?  ’  In  point  of  fact,  infection  from  the 
lung  (coughed  up),  and  feecal  contamination  are  of  grave  importance. 

As  to  ‘  Inspection,’  we  agree  with  Mrs.  Chas,  Lamb,  as  quoted — 
the  system  is  useless. 

With  regard  to  the  Tuberculin  Test,  if  it  is  of  value  we  »ee  no  reason 
why  all  cows  should  not  be  tested. 

We  may  add  we  were  discussing  the  whole  subject  with  Professor 
G.  H.  Wooldridge  of  the  Royal  Veterinary  College  recently.  His 
last  words  were  “  No  milk  is  used  in  my  house  without  being  boiled .” 

As  a  recent  statement  on  the  subject,  the  following  should  be 
noted  : — 

Of  1,605  samples  of  London  milk  examined.  143,  or  8’9%,  con~ 
tained  tuhesrcie  bacilli.  Tracing  of  tuberculous  milk  to  its  source 
made  more  difficult  by  introduction  of  glass -lined  containers  holding 
ups  to  3,000  gallons,  possibly  from  over  200  farms — a  single 
infected  milk  may  infect  the  whole  of  the  hulk  in  the 
tank.  The  many  opportunities  of  contamination  during  transport,  m 
storage,  and  in  distribution,  is  a  factor  adverse  to  the  cleanliness  of  milk  of 
distant  origin. — Kept.  County  M.O.H. ,  1928,  ii./ 29,272. 


Direct  Milk  Supply-—*  Thermo-Isolated.’ 

The  existing  Milk  Trade  regime  involves  first  a  lengthy  water  cool¬ 
ing  on  the  farm,  then  ‘  churning  ’  in  cans  or  bulk  containers  by  road 
er  rail  to  the  towns,  then  pasteurising,  then  cooling  again  and  finally 
bottling  for  the  consumer. 

We  suggest  as  a  competitor  to  warming  milk  for  naif  an  hour  at 
L45°  F.  (given,  of  course,  ‘  clean  ’  tubercle-j ree  herds,  satisfactory 
sheds  and  milking)  that  it  should  be  refrigerated  on  or  near  the  farm 
md  be  transmitted  virtually  direct  to  the  consumer  m  vessels  o 
suitable  capacity— thermo-isolated  on  the  Thermos  flask  principle, 
in  additional  refrigerating  plant  at  the  Town  Distribution  epo , 
iould  be  added  if  required.  The  vessels  would  be  made  of  a  durable 
Type,  to  withstand  rough  handling,  and  would  replace  the  existmg 
Dottles.  The  refrigeration  plant,  for  the  sake  of  economy,  won 
iperate  for  a  number  of  dairy  farmers  within  reasonable  distance. 
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Chemically,  the  milk  would  thus  be  unaltered,  and  possess  all  the 
inherent  advantages  of  uncooked  milk.  We  have  determined  that 
refrigeration  at  0°  C.  does  not  injure  the  enzymes  as  Pasteurising 
does  and  the  ‘  Cream  line  5  according  to  our  experiments,  is  not 
affected/.  Bacteriologically,  it  can  be  said  that  the  milk  would  at 
least  be  equal  to  that  of  the  existing  system,  and  economically  the 
idea  would  seem  a  sound  proposition. 

We  made  a  few  observations  in  the  height  of  the  summer  tempera¬ 
ture  (1929)  with  milk  respectively  cooled  to  0°  C.  and  heated  to 
100°  C.  and  placed  in  Thermos  flasks  and  found  as  follows  : 


1st  Experiment. 

Household  Pasteurised. 

2nd  Experiment. 

Non-Pasteurised. 

Time. 

Room 

Temper¬ 

ature. 

After 
cool¬ 
ing  to 
0°  C. 

After 

HEAT¬ 
ING  TO 

100°  c. 

Time. 

Room 

TEMPER¬ 

ATURE. 

After 

COOL¬ 
ING  TO 
0°  C. 

After 

HEAT¬ 
ING  TO 
100°  C. 

Wed. 

Tues. 

10-7-29 

16-7-29 

12  noon 

20°  C. 

0°  C. 

80°  C. 

11  a.m. 

25°  C. 

0°  c. 

92°  C. 

2  p.m. 

21°  C. 

0°  C. 

58°  C. 

12  noon 

26°  C. 

0°  c. 

67°  C. 

4  p.m. 

21°  C. 

0°  C. 

50°  C. 

2  p.m. 

30°  C. 

2°  C. 

49°  C. 

6  p.m. 

21°  C. 

0°C. 

40°  C. 

4  p.m. 

30°  C. 

4°  C. 

42°  C. 

6  p.m. 

29°  C. 

5°  C. 

38°  C. 

Thurs. 

Wed. 

11-7-29 

17-7-29 

9  a.m. 

17°  C. 

5°  C. 

19°  C. 

9  a.m. 

22°  C. 

9°  C. 

23°  C. 

3  p.m. 

20°  C. 

6°  C. 

20°  C. 

11  a.m. 

26°  C. 

10°  C. 

23°  C. 

8  p.m. 

18°  C. 

8°  C. 

20°  C. 

12  noon 

26°  C. 

10-5°C. 

23°  C. 

2  p.m. 

26°  C. 

11-5°C. 

26°  C. 

4  p.m. 

29°  C. 

12-5°C. 

27°  C. 

6  p.m. 

29°  C. 

13°  C. 

28°  C. 

It  will  be  seen  that  with  the  room  temperature  between  20  and 
17°  C.  (68  and  62-6°  F.)  milk  initially  at  0°  C.  rose  only  5°  C.  in  21 
hours,  and  on  the  subsequent  occasion  with  the  prevailing  tempera¬ 
ture  between  30  and  22°  C.  (86  and  71*6°  F.)  a  corresponding  rise 
from  0°  C.  to  only  9°  C.  occurred  in  the  same  period.  It  follows  that 
multiplication  of  bacteria  originally  present  would  correspondingly, , 
or  in  great  measure,  be  prevented. 

It  is  of  interest  that  the  milk,  whether  Pasteurised  or  Non-Pas- 
teurised,  that  we  had  heated  went  sour  before  that  which  had  been  cooled, 

(The  loss  of  heat  experiments  alongside,  were  conducted  merely 
as  a  matter  of  interest.) 

By  a  system  worked  on  these  lines,  we  see  no  reason  why  the 
majority  of  consumers  should  not  receive  milk  within  8  hours  of 
milking,  especially  in  view  of  modern  road  transport  facilities.  As 
a  matter  of  additional  precaution,  if  desired,  the  housewife  could 
kill  chance  pathogenic  organisms  by  merely  scalding  her  supply. 

(Denmark  has  been  sending  cooled  milk  to  England  in  large 
silicated  containers  :  this  is  a  menace  to  the  home-producer.) 

Refrigeration  as  a  modern  development  of  life  is  in  evidence  at 
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every  turn.  We  notice,  for  example,  the  air  of  an  Underground 
Station  just  opened  has  to  he  treated  with  artificial  ice  in  consequence 
of  the  heat  from  the  electric  light  installation  being  unbearable. 

Hardly  a  minute  of  the  day  goes  by  without  refrigeration  of  food¬ 
stuffs  being  utilised  in  some  form  or  other.  Milk  appears  to  be  the 
exception.  Every  other  article  of  food  is  conserved  to-day  with 
the  aid  of  cold-storage.  Even  our  ice-cream  blocks  are  delivered  to 
the  door  in  jacketted  vessels  by  cycle  messengers,  but  the  domestic 
milk  is  unprovided  for. 

Given  the  right  kind  of  thermo-isolated  container,  e.g.,  of  stain¬ 
less  steel,  or  some  light  alloy,  we  see  nothing  against  the  idea. 
Apparently  something  allied  is  embodied  in  some  French  patents  : 

A  method  of  intensive  refrigeration  from  the  time  of  milking  to  the  time  of 
reaching  the  consumer.  The  milk  keeps  well  during  storage  and  transport 
and  its  properties  remain  unaltered. — H.  Corblin,  Rev.  gen.  Froid,  1927,8,194. 
See  also  Proc.  5th  Int.  Cong.  Refrigeration,  1928. 

Accordingto  Corblin  (‘  LeLait,’ Dec.  ’28, and  .Tan.  ’29), frozen  milkseparates 
into  layers  of  fat,  lactose  and  casein,  which  on  returning  to  ordinary  tempera¬ 
ture  do  not  homogenise.  The  fats,  according  to  him,  are  altered,  and  the 
milk  loses  its  normal  appearance.  These  troubles  are  obviated  by  cooling  in 
a  very  thin  layer  (10  mm.)  at  —15°  C.  The  dairy  farmers  in  the  Pyrenees, 
who  supply  the  C6te  d’Azur  and  the  neighbouring  towns  employ  a  method  of 
refrigeration  based  on  this  process  to  keep  milk  fresh  during  transport.  For 
large  scale  work  refrigerating  machinery  is  needed,  and  Corblin  has  taken  out 
patents  for  same. 

The  temperature  mentioned  is  far  colder  than  we  have  in  mind. 
We  made  some  further  experiments  as  follows  : — 

Raw  milk  was  cooled  to  0°  C.,  as  already  suggested,  placed  in 
Thermos  flasks,  and  after  4  hours,  and  again  after  21  hours,  was 
compared  as  to  flavour  and  appearance  with  the  fresh  milk.  There 
was  absolutely  no  difference  inflavour  produced  by  the  cold.  The 
‘  Critical  ’  Temperature  is  below  0°.  C. 

The  Universal  non-breakable  Vacuum  Bottle  is  an  all-metal  vessel  on 
the  market,  of  American  make.  The  quart  size  costs  42/-  and  weighs  8  lbs. 
(We  have  in  mind  a  vessel  costing  a  fraction  of  this  amount  and  weighing  less.) 
A  quart  glass  milk  bottle  as  commonly  used  now  weighs  1  lb.  9  oz. 

In  the  ^Electrolux  (T.M.  476,992  :  406,475:  493,883:  488,345,  Class  6) 
Apparatus  a  solution  of  Ammonia  is  heated.  This  releases  the  Ammonia, 
which  then  passes  through  a  condenser  and  in  liquid  form  enters  a  vessel 
(evaporator)  containing  Hydrogen,  where  it  evaporates,  mixes  with  the  Hydro¬ 
gen  and  gravitates  to  another  vessel.  Here  the  mixed  gas  is  brought  into 
contact  with  water  from  which  the  Ammonia  has  previously  been  driven  by 
heat.  The  water  absorbs  the  Ammonia  and  releases  the  Hydrogen,  thus  again 
forming  a  solution  of  Ammonia  and  allowing  the  Hydrogen  to  return  to  the 
evaporator.  (The  apparatus  was  invented  by  Platen  &  Munters,  and  the 
World  rights  purchased  by  A.  B.  Elektrolux,  Sweden.) 

The  Frigidaire  Cabinet  is  worked  by  evaporating  Sulphur  Dioxide,  and 
compressing  again  with  a  motor.  It  maintains  foodstuffs  at  40  4  j  4 .  (or 

lower  for  commercial  use). 

As  to  the  presence  of  J3.  tuberculosis ,  we  are  aware  that  a  section 
of  the  Medical  Profession  virtually  ignores  tubercle-infected  milk 
as  a  source  of  danger,  but  we  are  not  satisfied  with  the  situation. 

We  agree  that  Pasteurising  is  a  helpful  procedure,  but  time  will 
show  that  as  an  intermediary  safeguard,  it  cannot  be  considered  the 
last  word  in  handing  milk  to  the  consumer. 
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Aphthous  Fever. — ( Foot  and  Mouth  Disease — see  also  Yol.  I,  p.  716.) 
The  milk  in  this  disease  presents  difficulty  to  the  analyst.  The  most  obvious 
signs  of  the  infection  are  ulcers  on  the  mouth,  feet,  and  teats.  Unless  fever 
is  high,  the  milk  is  secreted  during  the  whole  course  of  the  disease.  It  pre¬ 
sents  different  appearances  in  different  cases  ;  in  those  where  there  are  ulcers 
on  the  teat,  either  externally  or  just  inside,  the  pus  from  these  ulcers  mixes 
with  the  milk,  and  a  high  fatty  residue,  from  which  Cholesterin,  Nuclein, 
Lecithin,  and  Milk  Fat  may  be  separated,  results.  If,  on  the  other  hand,  there 
are  no  ulcers,  and  no  affection  of  the  udder,  the  milk  in  the  more  severe  cases 
may  be  deficient  in  solids,  and  especially  in  milk  fat,  nor  does  it  recover  its 
normal  composition  until  about  the  seventh  or  eighth  day,  when  the  cow 
begins  to  improve.  Klein  found  a  micrococcus,  either  singly,  as  dumb-bells, 
or  as  streptococci — Winter  Blyth. 

Mamraitis,  typhus,  cholera,  typhoid,  diarrhoea  (B.  Enteritidis  Sporogenes ) 
in  relation  to  milk,  are  also  dealt  with  by  Blyth. 

Cream  Preservatives. 

No  person  may  sell  cream  which  contains  any  thickening  substance. 
“  Thickening  substance  ”  means  sucrate  of  lime,  gelatin,  starch-paste, 
or  any  other  substance  which  when  added  to  cream  is  capable  of 
increasing  its  viscosity,  but  does  not  include  cane  or  beet  sugar. — 
Min.  Health  Regns.  in  force  since  Jan.  1,1927. 

“  Thickeners  ”  such  as  gelatin,  starch-paste  and  sucrate  of  lime  have  been 
used  in  the  past  for  cream.  Mixtures  of  Boric  Acid  and  Borax  mixed  in  such 
proportion  so  as  to  be  neutral  have  been  used  as  preservatives.  Saccharin 
has  been  used  to  mask  incipient  sourness.  Sodium  Salicylate  and  Benzoate 
have  been  used  in  the  hope  of  their  being  overlooked  after  the  Boric  Acid 
has  been  detected.  Formalin  and  Sodium  Fluoride  are  unsuitable.  Hydro¬ 
gen  Peroxideh&s  also  been  employed — 100  Cc.of  3%  to  each  gallon  maintained 
at  120°  F.  in  a  closed  vessel  for  1£  hours,  then  1  or  2  drops  of  ‘  Catalase  *  added 
to  decompose  excess  of  peroxide. 

Artificial  Cream  Act,  1929.  ( Game  into  force  June  1,  1929.) 

Prohibits  the  sale  of  any  substance  as  cream  unless  it  is  that 
portion  of  natural  milk  rich  in  milk  fat  which  is  separated  by  skim¬ 
ming  or  otherwise),  or  artificial  cream,  in  which  case  the  word 
cream  immediately  preceded  toy  the  word  artificial 
must  be  printed  on  the  container,  etc. 

Premises  must  be  registered  with  the  Food  and  Drugs  authorities, 
except  when  made  for  domestic  purposes,  or  used  on  the  same  pre¬ 
mises  for  making  some  other  article  of  food,  or  where  it  is  not  supplied 
except  in  the  unopened  receptacles  in  which  it  was  delivered. 

All  provisions  in  previous  Acts  relating  to  cream  (except  as  to 
registration)  apply  to  artificial  cream. 

‘  Artificial  cream  ’  means  an  article  of  food  resembling  cream  and 
containing  no  ingredient  not  derived  from  milk  except  water,  or 
any  ingredient  or  material  which  by  virtue  of  the  proviso  to  Sub¬ 
section  (2)  of  Sec.  2  of  the  Food  and  Drugs  (Adulteration)  Act,  1928 
(see  p.  491),  may  lawfully  be  contained  in  an  article  sold  as  cream. 

The  Act  does  not  apply  to  Northern  Ireland. 

The  first  case  under  the  Act  came  up  at  Marlborough  Street 
Police  Court,  on  the  13th  August  1929,  the  National  Farmers’  Union  being 
the  prosecuting  party,  and  the  charge  being  the  selling  of  an  article  described 
as  cream  without  the  word  ‘cream’  Iheincg  immediately 
(preceded  hp  the  word  ‘  artificaL ’  The  defence  maintained  that 
the  prosecution  could  only  be  undertaken  by  the  local  authority,  but  the 
the  Magistrate  ruled  otherwise  and  inflicted  a  flue  of  £10  and  £7  costs,  stating 
that  the  labels  used  by  the  defendants  were  misleading. —  Daily  Mail,  Aug.  14, 
1929. 
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Reconstituted  Cream  has  been  made  by  emulsifying  Butter  and 
Dried  Milk.  It  is  a  miserable  product. 

Ice  Cream  :  Bacterial  Content. 

Of  35  samples  of  ice  cream  exposed  for  sale  in  London  during  hot  weather 
the  number  of  colonies  grown  on  Agar  in  24  hours  at  37°  C.  ranged  from 
1  to  1,000  million  and  over  per  Cc.  It  is  almost  certain  there  was  no  ‘  cream  ’ 
in  them  and  probably  no  milk. — W.H.M. 

The  U.S.  Dept,  of  Agriculture  Bureau  gives  an  average  bacterial  count  of 
38  millions  per  Cc.  in  the  summer  months. 

Eleven  samples  contained  Coliform  organisms  in  0-000001  Cc.  ,and  17  samples 
B.  Enter  itidis  Sporogenes  in  a  like  amount,  while  streptococci  were  found  in 
1  Cc.  in  29  samples,  9  being  of  the  long-chained  variety. 

Whilst  no  epidemic  of  food  poisoning  due  to  ice  cream  has  been  traced  to 
that  period,  it  appears  worth  while  considering  whether  or  not  contaminated 
foods  taken  in  childhood  may  permanently  alter  the  intestinal  flora  resulting 
In  later  life  in  puzzling  toxaemias  and  diatheses. — E.  G.  Bawlinson,  L.  iL/26, 
1267. 

Growing  tendency  for  names  of  articles  to  lose  their  meaning.  Ice-cream 
may  describe  anything.  Lemon  Cheese  may  contain  no  butter,  sugar,  egg, 
or  lemon.  Custard  Powder  is  coloured  and  flavoured  Maize  Flour. — B.M.J 
ii./25,580. 


BACTERIOLOGICAL  EXAMINATION  OF  MILK  FOR  SUSPECTED 
SEWAGE  OR  F2ECAL  CONTAMINATION. 


Proceed  on  the  lines  of  a  water  examination  and  draw  conclusions  from 
the  isolation  of  B.  Coli.  It  must  be  remembered,  however,  that  even  the 
purest  milk  may  show  chance  contamination  of  this  description.  A  milk 
collected  with  tile  most  stringent  precautions  in  dealing  with  cows,  stables, 
etc.,  might  possibly  show  no  B.  Coli  at  all  per  Cc.  The  presence  of  a 
considerable  number  of  B.  Coli,  for  example  100  per  Cc.  with  the  simul¬ 
taneous  presence  of  Streptococci  would  be  grave  cause  for  suspicion  of  fa?cal 
contamination,  e.g .,  in  the  stables.  Again,  the  presence  of  B.  Coli  may 
indicate  a  diseased  udder,  for  example,  mastitis,  but  the  presence  of  B. 
Coli  would  in  all  probability  not  be  caused  by  the  animals  drinking  B.  Coli 
infected  water. 

The  organisms  found  in  milk  may  be  classed  as  follows  : — (i.)  Acid  pro¬ 
ducing  (100  varieties),  the  principal  member  of  which  is  B.  acidi  lactici  ; 
lii.)  B  acidi  butyrici  (has  very  resistant  spores,  not  killed  by  pasteurisation) 
(iii.)  those  responsible  for  fermentation  to  alcohol,  as  koumiss,  butter  milk, 
red  milk,  blue  milk,  &c.  (iv.)  the  mould  Outturn  albicans  produces  thrush 

in  infants’  mouths;  (v.)  B.  tuberculosis  (a  large  percentage  of  cows  are 
tuberculous) ;  (vi.)  Streptococci  associated  with  contagious  mammitis  ;  (vii ,)B. 
diphtherias  ;  (viii.)  B.  coli  communis  and  B.  typhosus. 

Dentition  of  B.  Tuberculosis— Preferably  done  by  animal 


Jl.  A.M.A.,  per  Jl.  Trop.  Med.,  Aug.  1/23,257. 

See  also  B.  Tuberculosis  posted  and  Oram 
general. 
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Cellular  Elements  present  in  milk  are  best  stained  by  Jenner’s  or  May- 
Grunwald’s  Stain.  Sodium  Chloride  of  either  0-7,  0-8  or  0-9%  not  suitable 
for  washing  the  cells  deposited  by  centrifuge.  Washing  with  Ox  Serum  gave 
better  results,  causing  the  least  contraction  of  the  cells,  of  any  of  the  wash 
liquors  tried. — Prof.  Hewlett,  L.  i./i5,855. 

-Normal  milk  contains  polynuclear  and  polymorphonuclear  leucocytes, 
which  mav  be  mistaken  for  pus  cells,  as  many  as  54,300,000  per  Cc.  have  been 
observed  in  an  apparently  normal  sample.  Mere  cell  counts  do  not  afford 
a  true  criterion  of  pathological  condition  of  the  udder ;  on  the  other  hand  a 
paucity  of  cells  might  also  indicate  a  pathological  process. — M.P.C. 
i./i4,457. 

All  milk  contains  leucocytes,  but  do  these  become  converted  into  pus  cells, 
and  how  distinguish  one  from  the  other  ?  The  cell  count  is  increased  in  milk 
taken  from  a  cow  which  is  drying  off,  but  the  condition  is  entirely  physiolo¬ 
gical,  not  pathological.  Differential  staining  should  be  done  by  Jenner’s 
method.  If  an  abscess  be  deep,  and  has  infiltrated  the  gland,  its  presence 
is  shown  by  increased  number  of  phagocytic  cells  ;  if  acute,  the  phagocytic 
activity  of  the  numerous  cells  is  marked ;  if  chronic,  and  beginning  to  be 
shut  off  by  fibrous  tissue,  the  polymorphonuclear  cells  are  less  numerous  and 
less  sharply  defined.  The  other  cells  do  not  appear  to  be  increased  in  number. 
— P.  C.  Varrier- Jones,  L.  ii./24,537. 

"  Turning  ”  of  milk  during  thunderstorms  accounted  for  by  the  usually 

prevalent  high  temperature  and  moisture  content  of  the  air  favourable  to 
bacterial  growth  rather  than  by  electrical  disturbance. — P.J.  ii./i2,345. 


Condensed  Milk  is  now  standardised  under  Min.  Health,  see  Vol.  I.,  p.  588. 
The  changes  in  the  condition  of  the  milk  as  a  result  of  condensation  are 
profound  and  not  merely  caused  by  deprivation  of  water. 

In  the  manufacture  of  sweetened  Condensed  Milk,  the  maximum  tempera¬ 
ture  reached  is  usually  between  80  and  90°  C.,  at  which  it  is  kept  a  few  moments 
This  is  not  enough  to  kill  many  types  of  bacteria.  .  .  ,  ,  , 

Sweetened  Condensed  Milk  is  never  sterile ;  sporing  aerobic  bacilli  isolated 
from  92%  of  tins  and  probably  present  in  every  sample — decomposition  does 
not  necessarily  follow.  4  Blowing  ’  of  tins  of  sweetened  condensed  milk  almost 
invariably  due  to  growth  and  chemical  activities  of  yeasts — no  suggestion  that 

these  are  harmful.  ,  ,  ,  , 

In  unsweetened,  the  milk  is  boiled  down  under  reduced  pressure.  The  sealed 
tins  are  heated  to  110°  or  116°  C.  for  30  to  40  minutes — the  tins  are  rotated  to 
increase  penetration.  About  80%  of  samples  found  to  be  sterile,  the  non- 
sterile  containing  chiefly  spore-bearing  aerobes  in  small  numbers,  yeasts  being 
of  small  significance.  Decomposition  in  condensed  milk  nearly  always  due 
to  non-sporing  organisms.  Longer  processing  at  lower  temperature  would 
give  results  as  good  as  shorter  time  at  higher  temperature,  without  risk  of 
damage  to  milk. — 44  Studies  in  Sweetened  and  Unsweetened  (Evaporated) 
Condensed  Milk,”  Food  Investigation  Board  of  Dept,  of  Sci.  and  Indust.  Res. 
W  Gr.  Savage  and  R.  F.  Hunwicke,  Food  Investigation  Board,  B.M.J.  iL/23, 


296 ;  L.  ii./23,529. 

See  also  Ha.  1923,293 ;  C.D.,  May  24,  '24,731. 

Lactose  Estimation  is  conducted  by  the  method  under  Milk. — 10  Cc. 
of  a  mixture  of  1  part  milk  and  2  parts  water  by  weight  are  used,  or  about 
3-5  dm.  direct  in  the  flask. 


Dried  Milk. 

The  Public  Health  (Dried  Milk)  Regulations  1923,  which  came  into 
force  May,  1924,  require  tins  to  bear  label  44  Dried  Full  Cream  Milk,”  44  Dried 
Partly  Skimmed  Milk,”  44  Dried  Machine  Skimmed  (or  Dried  Skimmed) 
Milk,”  whichever  is  applicable.  Dried  full  cream  milk  to  contain  not  less  than 
26%  Milk  Fat;  dried  partly  skimmed  milk  less  than  26%,  but  not  less  than 
8%,  and  dried  machine  skimmed  less  than  8%.  Label  to  state  equivalent 
of  parts  of  milk  which  receptacle  contains.  On  labels  of  dried  partly  skimmed 
milk  statement  that  contents  must  not  be  used  for  babies  except  under  medical 
advice,  and  in  dried  machine  skimmed  milk,  in  large  type, 44  Unfit  for  Babies.” 
A  local  authority  on  finding  a  consignment  of  dried  milk  in  district  not  com¬ 
plying  with  regulations  shall  communicate  with  local  authority  in  district 
where  milk  was  manufactured  or  labelled,  if  in  England  and  Wales,  and  if 
elsewhere  with  Minister  of  Health. — B.M.J.  L/24,124. 


MILK  ANALYSIS. 


489 


Human  Milk. 

The  average  composition  of  human  milk  is  given  in  Vol.  I  (pp  585  and 
Note  m  particular  the  high  proportion  of  Lactalbumin toCasein Vol 
5*  ?•  I?67’  andMthe  remarkable  difference  in  mineral 

r467i.  Sltal”  2hna8n  mllk  *  ab°Ut  ^  ttot  “  «"*  ™  - 

for  the  commercial  producfi’md  distofbuton  otlluman^Uk.—  £?i ./?°4Ki 


BUTTER  ANALYSIS. 

Average  Chemical  Composition  of  Unadulterated  Butters  • 

Water  6*5  to  1 12,  Curd  2-4  to  3*1,  Salt  16  to  2-0,  Eat  83:7  to  89*5/ 
The  following  data  are  necessary  to  determine  quality  of  a 
specimen. 

(i )  Estimation  of  Water: — Heat  5  Gm.  in  an  air-oven  to  110°  C. 
The  loss  must  not  exceed  16%,  if  more  suspect  careless  making  or 
intentional  adulteration*  Food  amd  £^^mcss  (J&d uS"> 

teration)  Act.  1928. 

(ii.)  Estimation  of  Curd  and  Salt :— Melt  the  residue  of  (i.)  and 
treat  with  10  Cc.  ether,  filter  through  tared  filter,  repeat  the  process 
and  wash  until  all  ether-soluble  matter  is  removed,  dry  residue  and 
weigh  :  the  residue  consists  of  curd  and  salt. 

(iii.)  Estimation  of  Ash: — Ignite  residue  from  (ii.)  and  weigh.  Should 
be  wholly  salt :  confirm  this  by  standard  Silver  Nitrate  solution. 

(iv.)  Estimation  of  Fat:— Should  be  taken  by  difference  by  subtracting 
the  sum  of  percentages  of  water,  curd  and  salt  from  100. 

(v.)  Detection  of  Foreign  Fats: — Prepare  some  butter-fat  bv  melting 
8  Gm.,  pour  off  and  filter  through  dry  filter,  being  careful  not  to 
pour  any  of  the  water  on  to  same.  Saponify  on  a  water-bath  5  Gm. 
of  the  clarified  fat  in  a  tared  flask,  capacity  about  250  Cc.  marked  at 
150  Cc.,  with  50  Cc.  Alcoholic  Solution  of  Potash  (3%)  and  distil 
off  the  alcohol.  Dissolve  the  residual  soap  in  a  little  hot  water, 
add  25  Cc.  Sulphuric  Acid  (5%)  and  make  up  with  distilled  water 
to  150  Cc.,  add  a  little  pumice  and  capillary  glass  tubes  and  distil 
off  100  Cc.,  filter  same  and  titrate  with  N/10NaOH  (using  Phenolph- 
thalein).  5  Gm.  pure  butter-fat  should  require  not  less  than  25  Cc. 
of  alkali :  lard,  tallow,  beef-fat,  &c.,  require  only  about  1*5  Cc. 
cocoanut  fat  would  require  about  7  Cc. 

Exception. 

In  the  winter  some  butters  require  only  about  21  Cc.  of  alkali,  the  sample 
should  therefore  not  be  condemned  unless  it  requires  less  than  the  minimum 
amount. 

In  the  light  of  the  recent  report  on  food  preservatives,  no  one  can  at  the 
moment  say  what  view  any  particular  court  would  take  as  to  what  preserva¬ 
tive  is  at  present  permissible  in  butter,  other  than  salt. — C.D.,  Feb.  14/25,252. 

Milk-blended  butter  is  not  butter.  It  is  specially  defined  in  Sect.  I. 
of  the  Butter  and  Margarine  Act,  1907,  as  “  Any  mixture  produced  by  mixing 
or  blending  butter  with  milk  or  cream,  other  than  condensed  milk  or  cream.” 
— C.D.,  Feb.  14/25,252. 

Polenske  No.  (Zeitsch.  Nahr.  Genussm.  1904,273).  Polenske  adopts  the 
Heichert-Wollny  process  and  estimates  in  the  same  operation  the  soluble 
and  insoluble  volatile  acids.  5  Gm.  of  the  fat  are  weighed  into  a  300  Cc.  flask 
and  saponified  with  2  Cc.  Soda  solution  and  20  Gm.  Glycerin  by  beating. 

The  flask  is  cooled  below  100°  C.  and  90  Cc.  of  hot  water  and  a  little  pow¬ 
dered  pumice  are  added.  When  the  soap  is  in  solution  the  fatty  acids  are 
liberated  with  50  Cc.  of  H2S04  (50  Gm.  in  a  litre).  The  flask  is  then  attached 
to  a  condenser  and  distilled  so  that  110  Cc.  of  distillate  are  collected  in  about 
20  minutes.  Heating  is  then  stopped.  The  receiving  flask  is  then  removed 
and  a  measuring  jar  is  used  to  collect  the  drainings  of  the  condenser.  The 
distillate  is  cooled  to  15°  C.  and  shaken  and  100  Cc.  are  filtered  off  and  titrated 
with  N/10  Soda.  The  number  of  Cc.  (multiplied  by  1-1  and  corrected  to 
5  Gm.)  is  the  Heichert-Wollny  number. 

The  remainder  of  the  distillate  is  poured  on  the  filter  paper  and  then  washed 
with  three  quantities  of  15  Cc.  each  of  water,  each  of  which  has  been  passed 
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through  the  condenser,  measuring  jar,  and  110  Cc.  flash.  These  washings 
are  rejected.  The  110  Cc.  flask  is  then  placed  under  the  filter  funnel,  and 
the  water  insoluble  acids  are  dissolved  by  passing  three  quantities  15  Cc. 
each  of  Neutral  Alcohol  through  the  condenser,  measuring  jar  and  Alter  paper. 
The  alcoholic  titrates  are  titrated  with  N/10  Soda,  using  Phenolphthalein 
as  indicator.  The  number  of  Cc.  required  is  the  insoluble  volatile  acid  number. 

In  butter  fat  this  number  varies  with  the  soluble  acids  numbers.  Polenske 
(l.c.)  gave  a  range  of  1*35  insoluble  for  20  soluble,  to  3*0  insoluble  for  30  soluble. 
Individual  batters  may,  however,  give  numbers  outside  this  range.  Rideai 
and  Harrison  (Analyst  1906,  31,  254)  give  results  of  examinations  of  a  number 
of  English  butters.  Harrison  {ibid.  1906,  31,  353)  showed  the  variation  in 
insoluble  acids  number  for  the  same  soluble  acids  number. 

Hesse  (Chem.  Zentr.  1905,  l,  566)  says  the  limits  given  by  Polenske  should 
be  higher. — Thorpe,  Vol.  I.,  p=  580. 

Without  this,itis  stated,  it  would  be  easy  to  pass  a  butter  as  genuine  which 
contained  a  considerable  quantity  oi  margarine. 

Tuberculous  Butter. — Persistence  of  tubercle  bacilli  in  butter  from 
tuberculous  milk.  Milk  from  tuberculous  cows  was  made  into  butter  and 
guinea-pig  inoculations  were  made  from  the  material.  The  milks  were  shown 
to  contain  tubercle  bacilli  and  one  sample  of  butter  made  from  naturally 
ripened  milk  contained  it.  The  butter  made  by  artificial  starting  from  this 
milk  was  similarly  infected.  The  question  of  persistence  of  the  organism  in 
butter  after  ice  storage,  in  salted  and  unsalted,  under  further  investigation. 
— H.  A.  Cookson,  B.M.J.  ii./26,637. 

The  conclusions  of  the  previous  writer  arrived  at  in  U.S.A.  in  1910. 
“  Tubercle  bacilli  wall  retain  their  vitality  and  virulence  while  in  butter,  under 
common  market  conditions,  for  at  least  five  months.” — S.  G.  Moore,  B.M.J. 
ii./26,855. 


MARGARINE. 

For  recent  relative  legislation  see  Food  and  Drugs  ( Adulteration )  Act, 
1928,  postea. 

Materials  used  include  Beef  Pat,  Lard,  Cotton  Seed  Oil,  Cotton  Seed  Stearin, 
Arachis  Oil,  Olive,  Cocoanut,  Palm  Kernel,  Maize  and  Sunflower  Oil.  Pats 
used  here  are  chiefly  the  vegetable  Cocoanut  and  Palm  Kernel  Oil.  The 
Beichert-Meissl  or  Reichert- Wollny  numbers  give  the  relative  proportion 
of  the  lower  numbers  of  the  series  of  fatty  acids.  Cocoanut  and  Palm  Kernel 
contain  a  bigger  proportion  than  most  vegetable  fats  of  the  esters  of  these 
fatty  acids.  The  R.M.  number  for  butter  is  25  to  30,  and  any  butter  giving 
a  figure  below  is  suspicious. — B.M.J.  i./is,855.  In  support  of  Margarine; 
Hygienic  Manufacture. — B.M.J.  i./i5,1032. 

Soya  Bean,  Cocoanut  and  Cotton  Seed  Oils  probably  the  principal  ones 
now  used.  *  Iliipe  Butter  '  covers  a  large  variety  of  solid  vegetable  fats 
of  totally  divers  composition,  and  the  term  has  now  lost  any  special  signifi¬ 
cance.  Vegetable  substitutes  are  replacing  lard  (which  is  a  common  con¬ 
stituent),  e.g.,  refined  Shea  Nut  Oil  and  Shea  Nut  ‘Oleine.'  Mutton  Fat: 
seldom  used  owing  to  flavour.— C.D.  ii./27,472. 

Maize  Oil. 

Well  refined  Maize  Oil  used  as  salad  oil  (usually  mixed  with  edible  Cotton 
and  other  oils);  also  used  in  Margarine  manufacture.  Non-edibie  Maize 
Oil  used  for  making  soft  soap,  and  lowrer  qualities  for  burning  oil.  Iodine 
value  115 — 125;  rn.pt.  of  fatty  acids  18 — 20°. — C.D.  ii./27,412. 

Digitonjn  has  been  used  in  margarine  examination,  for  separating  the 
cholesterol  and  the  phytosterol  from  Oils  and  Fats  in  the  form  of  acetates. 

Vegetable  oils  to  the  extent  of  40  to  90%  of  the  total  fat  were  found  in 
15  samples — in  most  cases  it  was  Cocoanut  Oil.  The  food  value  of  all  animal 
and  vegetable  fat  is  the  same — both  yield  9-1  Calories  of  energy  per  Gm. — 
B.M.J.  ii./n, 959, 1336. 

The  Vitamin  Content  of  Margarine. — It  has  been  suggested  to  add  Vitamins 
to  Margarine. 

Four  brands  of  margarine  bought  in  the  open  market — 4  Viking,'  4  Silver 
Tray,’  ‘Welcome’  and  4  Gold  Chain ’—in  which  a  Vitamin  concentrate  is 
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incorporated  during  manufacture,  shown  by  animal  experiments  to  be  eaual 
to  the  best  summer  butter  in  Vitamin  A  and  D  content.  No  sample  of  butter 
bought  in  the  open  market  was  found  to  have  a  higher  Vitamin  D  content 
than  these  margarines.  The  margarines  contained  1-25  antirachitic  units  ner 
Gm. — K.  H.  Coward,  L.  ii./28,727. 


FOOD  AND  DRUGS  (ADULTERATION)  ACT,  1928. 

18  &  19.  Geo.  5,  Ch.  31. 

Part  I.— 

(1)  No  person  to  mix,  colour,  stain,  or  powder  any  article  of  food  with  an 
ingredient  injurious  to  health,  or  any  drug  with  an  ingredient  injuriously 
affecting  the  quality  or  potency  of  the  drug,  and  no  person  to  sell  food  or  drugs 
so  treated. 

(2)  No  person  to  sell  an  article  of  food  or  a  drug  not  of  the  nature,  sub¬ 
stance,  or  quality  demanded  by  the  purchaser,  except  where  an  ingredient  not 
injurious  to  health  has  been  added  as  a  preservative  and  not  to  increase  the 
bulk  or  conceal  inferior  quality,  or  where  the  food  or  drug  is  the 
subject  of  a  patent,  or  is  unavoidably  mixed  with  extraneous  matter,  or  where, 
in  the  case  of  whisky,  brandy,  rum,  or  gin,  it  is  not  adulterated  other  than  by 
the  addition  of  water  and  is  not  reduced  to  more  than  38°  U.P. 

(4)  No  person  is  guilty  of  an  offence  if  the  food  or  drug  is  distinctly  labelled 
to  the  effect  that  it  is  mixed  with  an  ingredient  non-injurious  to  health. 

Part  II. — 

(6)  It  is  unlawful  to  manufacture  or  sell  margarine  containing  more 
than  10%  of  fat  derived  from  milk.  Every  package  or  parcel  containing 
margarine,  margarine-cheese,  or  milk-blended  butter  must  be  clearly  marked 
with  the  words  ‘  Margarine,’  *  Margarine -Cheese,’  or  *  Milk-blended  Butter.’ 

(8)  All  factories  of  margarine,  margarine-cheese,  milk-blended  butter 
or  trade  butter  and  all  wholesale  dealers  in  these  must  he  registered 
with  the  Food  and  Drugs  Authority. 

(9)  Occupiers  of  such  factories  and  wholesale  dealers  must  keep  a  register 
showing  the  quantity  and  destination  of  each  consignment,  and  the  register 
must  be  open  to  inspection  by  Officers  of  the  Ministry  of  Agriculture  and 
Fisheries. 

(10)  If  any  substance  intended  for  the  adulteration 

of  butter  is  found  in  a  butter  factory  the  occupier  shall  be  guilty  of  an 


offence. 

(11)  Any  person  selling  or  consigning  butter  or  margarine  con¬ 
taining  more  than  16 %  water  (whether  due  to  adulteration  or 
not),  or  milk-blended  butter  containing  more  than  24%  water  shall  be  guilty 


of  an  offence.  „  .  . 

(12)  Prohibits  the  importation  of  margarme,  or  margarine- 
cheese,  adulterated  or  impoverished  milk  or  cream,  condensed,  separated, 
or  skimmed  milk,  any  adulterated  or  impoverished  article  of  food,  unless 
conspicuously  labelled  as  indicated  in  the  Act,  also  butter  and  margarme 
containing  more  than  16%  water  and  milk-blended  butter  containing  more 
than  24%  water,  and  any  of  these  latter  containing  prohibited  preservatives 

or  preservatives  in  excess  of  the  Act.  .  .  ,  . 

For  the  purposes  of  the  Act  a  food  is  deemed  adulterated  or  impoverished 
if  it  has  been  mixed  with  any  other  substance  or  if  any  part  has  been  abstracted 
so  as  to  affect  injuriously  its  nature,  substance,  or  quality,  but  it  is  not  deemed 
adulterated  by  reason  only  of  addition  of  preservatives  or  colouring  matter 
of  such  a  nature  and  in  such  quantity  as  not  to  render  the  article  injurious 


to  health. 


?aThisIdIeals  with  Administration  of  the  Act.  (18)  A  person  purchasing  a 
sample  of  any  article  with  the  intention  of  submitting  it  to  analysis  must 
lotifv  the  seller  or  his  agent  of  this  intention  and  must  then  and  there  divide 
-he  sample  into  three  parts,  each  to  be  marked  and  sealed,  one  to  be  given  t 
he  seller  one  retained  forfuture  comparison,  and  one  submitted  to  the  analyst, 
'^flvery public analyst  to  report  quarterly  to  the  authority 
is  to  the  number  of  articles  analysed  by  him  under  the  Act,  the  result  of  ea  ,h 
malysis,  and  the  sum  paid  him  in  respect  of  it. 

Part  IV. — This  deals  with  Legal  Proceedings; 


492 


THE  EXTRA  PHARMACOPOEIA. 


Part  V. — Miscellaneous.  (35)  The  Act  applies  also  to  Scotland  and  to 
Northern  Ireland  subject  to  small  modifications. 

Came  into  operation  1st  January,  1929.  The  Fourth  Schedule  to  the  Act 
repeals  the  Sale  of  Food  and  Drugs  Acts  1875-1899  and  1927  with  certain 
exceptions,  as  follows  : — 

Enactments  Repealed. 

(Except  (Sect.  37)  as  regards  Analyses ,  Orders, r  etc., 

under  the  old  Acts.) 


Session  and 
Chapter. 


38  &  39  Viet.  c.  63 

42  &  43  Viet.  c.  30 

50  &  51  Viet.  c.  29 
55  &  56  Viet.  c.  55 

62  &  63  Viet.  c.  51 

7  Edw.  7.  c.  21  - 

4  &  5  Geo.  5.  c.  46 

5  &  6  Geo.  5. c.  66 

11  &  12  Geo.  5.  c.32 
11  &  12  Geo.  5.C.42 
17  &  18  Geo.  5.  c.5 


Short  Title. 


The  Sale  of  Food  and  Drugs 
Act,  1875 

The  Sale  of  Food  and  Drugs 
Act  Amend.  Act,  1879 
The  Margarine  Act,  1887  - 
The  Burgh  Police  (Scotland) 
Act,  1892 


The  Sale  of  Food  and  Drugs 
Act,  1899 

Butter  and  Marg.  Act,  1907 
The  Milk  and  Dairies  (Scot¬ 
land)  Act,  1914 
The  Milk  and  Dairies  (Con¬ 
solidation)  Act,  1915 
The  Finance  Act,  1921  - 

The  Licensing  Act,  1921  - 
Sale  Food  Drugs  Act,  ’27  - 


Extent  of  Repeal. 


The  whole  Act,  except 
secs.  30,  31  &  36.* 

The  whole  Act. 

The  whole  Act. 

In  sec.  432  the  words 
“  under  the  Sale  of 
Food  and  Drugs  Act, 
1875,  and  also.” 

The  whole  Act. 

The  whole  Act. 

Section  twenty-seven. 

Section  nine  and  the  Third 
Schedule. 

Section  twenty-three. 

Section  ten. 

The  whole  Act. 


*These  Sections  refer  to  the  inspection,  analysis  and  destruction  of  Tea. 


FOOD  PRESERVATIVES. 

The  Minister  of  Health  issued  Regulations  based  on  recommenda¬ 
tions  of  the  Departmental  Committee  on  the  Use  of  Preservatives 
and  Colouring  Matter  in  Food  and  providing  for  the  prohibition  of  the 
importation  and  sale  of  articles  of  food  to  which  preservatives  and 
other  specified  substances  have  been  added.  These  Regulations 
in  general  came  into  operation  on  January  1,  1927. 

The  Regulations  prohibit  the  use  in  foodstuff  and  drinks,  of  preservatives 
except  those  mentioned  below,  and  then  on  condition  that  they  do  not  contain 
a  larger  proportion  than  is  specified,  and  are  properly  labelled. 

“  Preservative  ”  includes  any  substance  which  is  capable  of  inhibiting, 
retarding  or  arresting  the  process  of  fermentation,  acidification  or  other 
decomposition  of  food  or  of  masking  any  of  the  evidences  of  putrefaction. 

The  term  does  not  include  Salt,  Saltpetre,  Sugars,  Vinegar,  Acetic  or  Lactic 
Acid,  Alcohol,  or  potable  Spirits,  Spices,  Herbs,  Hop  Extract,  Essential  Oils 
used  for  flavouring,  Glycerin  or  any  substance  added  by  process  of  curing 
known  as  smoking. 


PERMITTED  PRESERVATIVES. 


Preserva- 

Food.  tive. 

(1) .  Sausage  and  sausage  meat  contain¬ 

ing  raw  meat,  cereals  and  condi¬ 
ments  . .  . .  . .  . .  SO  a 

(2) .  Fruit  and  fruit  pulp  not  dried  : — 

(a)  Cherries  . .  . .  . .  SO  2 

( b )  Strawberries  and  Raspberries  S02 

c)  Other  fruit .  SO, 


Parts  per 
million. 


450  =  3T5  grains  per  lb. 


3,000  —  21 
2,000  =  14 
1,500  =  10-5 


9  9 
99 


99  99 

9  9  99 


>» 


If  If 
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PERMITTED 

Food. 


PRESERVATIVES — continued. 


(3)  Dried  Fruit : — 

(а)  Apricots,  peaches,  nectarines, 
apples  and  pears 

(б)  Raisins  and  sultanas 

(4)  Unfermented  grape  juice  and  non¬ 

alcoholic  wine  made  from  such 
grape  juice  if  labelled  in  accord¬ 
ance  with  the  rules  contained  in 
the  second  schedule  to  these 
Regulations 

(5)  Other  non-alcoholic  wines,  cordials 

and  fruit  juices,  sweetened  or  un¬ 
sweetened  ..  .. 

(6)  Jam  (including  marmalade  and  fruit 

jelly  prepared  in  the  way  in  which 
jam  is  prepared)  ..  ..  .. 

(7)  Crystallised  glac6  or  cured  fruit, 

including  candied  peel 
(7a)  Fruit  and  fruit  pulp  not  otherwise 
specified  in  this  schedule 

(8)  Sugar  (including  solid  glucose)  and 

cane  syrups 

(8a)  Cornflour  (maize  starch)  and  other 
prepared  starches 

(9)  Corn  Syrup  (liquid  glucose) 

(10)  Gelatin 

(11)  Beer 

(12)  Cider 

(13)  Alcoholic  wines . 

(14)  Sweetened  mineral  waters 


Preserva-  Parts  per 
tive  million. 


SO.  2,000  =  14-0  grains  per  lb. 
SO,  750=  5-25  „  „  „ 


Benz. 

2,000  =  140-0  grains  per  gall. 

SO, 

350  =  24-5 

yy 

yy  yy 

lC.  Benz.  600  =  42-0 

y  y 

yy  yy 

SO, 

40  =  0-28  grains  per  lb. 

SO, 

100  =  0-7 

y  y 

yy  yy 

so. 

350  =  2-45 

y  y 

yy'  yy 

so, 

70  =  0*49 

yy 

yy  yy 

so, 

100  =  0-7 

y  y 

yy  yy 

so. 

450  =  3-15 

yy 

yy  yy 

so. 

1,000  =  7-0 

yy 

yy  yy 

so. 

70  =  4-9  grs 

tins  per  gall. 

so. 

200  =  14-0 

yy 

yy  yy 

so. 

450  =  31-5 

yy 

yy  yy 

SO,  or 
Ac.  Benz. 
Ac.  Benz. 
Ac.  Benz. 


70=  4- 
120=  8-4 
120=  8-4 
450  =  31-5 


>> 

yy 


yy 

yy 

yy 

yy 


250  =  1-75  grains  pe  r  lb . 


(15)  Brewed  Ginger  Beer 

(16)  Coffee  Extract 

(17)  Pickles  and  Sauces,  made  from  fruit 

or  vegetables  ..  ••  ••  Ac.  Benz. 

Sulphur  dioxide  includes  sulphites,  and  benzoic  acid  includes  benzoates, 
calculated  respectively  in  terms  of  sulphur  dioxide  and  benzoic  acid. 

Labelling.— Special  labelling  applies  to  Sausages  Sausage  Meat  Coffee 
Extract ,  Pickles  and  Sauces  and  (where  proportion  of  Benzoic  Acid  exceed. 
600  parts  per  million)  Grape  Juice  and  Wine.  These  must  bear  a  label  stat.ng 
the  preserved,  e.g„  “  These  Sausages 

in  the  case  of  grape  juice  and  wine  where  it  applies  and  is  not  intended  for 

aS The^SSer  must  exhibit  a  notice  in  a  conspicuous  place  to  the  effect  that 
the  goods  in  question  contain  preservative. 


Departmental  Committee’s  Report. 

Preservatives  may  be  used  to  mask  unsoundness,  or  careless  methods  of 
prSuSn  storage  yand  distribution  A  dose  of  Boric ^  ,  the  mort 

K "mi Tto do ^IthJunhem  The  Committee  saw  no  reason  why  the  sale  ot 
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cream  should  not  be  conducted  on  the  same  lines  as  milk,  i.e.  without  preser¬ 
vatives.  They  recommended  that  after  two  years  of  grace  preservatives  in 
butter  and  margarine  should  be  prohibited.  Addition  of  preservatives  to 
sausages  undesirable,  and  should  be  regarded  as  a  concession  to  trade  neces¬ 
sities,  which  should  eventually  be  dispensed  with.  Use  of  preservatives  for 
packing  and  dusting  of  hams  unnecessary.  Recommendation  that  use  of 
preservatives  in  liquid  eggs  should  be  prohibited — freezing  an  alternative. 
Preservatives  should  be  unnecessary  in  alcoholic  wines  of  ordinary  strength, 
but  where  impracticable  Sulphur  Dioxide  is  permitted  in  amounts  not  exceeding 
3  grains  per  pint.  The  Committee  finally  recommended  that  preservatives 
be  prohibited  in  all  articles  of  food  or  drink,  offered  or  exposed  for  sale,  whether 
manufactured  in  this  country  or  imported,  except  with  certain  exceptions 
which  are  given  antea. 

The  method  of  estimating  preservatives  to  be  prescribed  by  the  Ministry 
of  Health.  Sale  of  food  preservatives  should  be  illegal  unless  bearing  descrip¬ 
tions  indicating  composition  and  strength,  and  are  free  from  impurities,  con¬ 
taining  not  more  than  1/100  gr.  Arsenic  or  1/7  gr.  Lead  per  lb. — B.M.  J.  iL/24, 
290,828,829.  See  also  B.M.J.  ii./25,349;  L/27,70. 

See  also  M ilk  Preservatives ,p.  480  and  in  addition,  Public  Health  ( Preservatives 
in  Food)  Amendment  Regns.  1926  and  1927,  and  for  earlier  information  on  the 
matter  E.P.  XVIIIth  Edn.,  Vcl.  II.,  pp.  482,483. 

Earlier  Refs. 

Formaldehyde  irritates  the  mucous  membranes  and  pro¬ 
longed  use  may  cause  inflammation  of  the  liver  and  kidneys.  It  combines 
with  the  proteins  of  food,  rendering  them  less  digestible,  and  its  excretion  is 
slow.  The  use  of  Formaldehyde  should  be  banned  in  all  cases.  Interim 
Report  of  Food  Preservative  Committee,  1924. — Ha.  114,  ’24,44-8. 

It  has  been  suggested  that  chemical  preservatives  may  be  prejudicial  by 
exerting  a  selective  action  on  bacteria,  restraining  the  putrefactive  types,  so 
that  the  food  appeal's  sound,  while  allowing  more  pathogenic  bacteria  to 
develop. 

A  fact  of  general  applicability  is  that  the  preservatives  are  mostly  substances 
foreign  to  the  animal  body  and  are  excreted  by  the  kidneys*  This  organ 
ia  particularly  sensitive  to  chemical  sut stances  so  secreted,  and  it  is  therefore 
a  reasonable  supposition  that  their  elimination  may  be  locally  harmful,  par¬ 
ticularly  to  those  with  defective  or  damaged  kidneys. — Food  Poisoning,  Savage. 

Being  inimical  to  the  life  of  putrefactive  organisms,  preservatives  must 
exercise  a  retarding  effect  usoon  the  activity  of  the  enzymes 
concerned  in  ordinary  digestion,  and  they  facilitate  an  uncleanly,  slovenly 
treatment  of  food,  rendering  it  possible  to  preserve  articles  in  incipient  decom¬ 
position  for  some  time  with  an  appearance  of  freshness. 

Salicylic  Acid  is  depressing,  liable  to  be  cumulative  in  action,  and  has 
irritant  effect  on  the  kidneys.  Benzoic  Acid  is  irritating;  Formalin  delays 
gastric  digestion,  and  Sulphurous  Acid  is  a  gastric  irritant. 

The  presence  of  preservatives  in  canned  articles  which  have  been  sterilised 
by  heat,  indicates  that  the  addition  was  made,  prior  to  canning,  to  check 
decomposition.  With  good  materials,  their  use  is  unnecessary. — 
Public  Health  Lab.  Work,  Kenwood. 

Liquid  egg  containing  Boric  Acid  is  refused  entry  into  the  U.S.A.  for 
use  as  a  food.  In  a  London  suburb  a  sample  of  sponge  cake  was  found  to 
contain  35  grains  of  Boric  Acid  per  lb.,  the  source  of  which  was  egg  yolk 
shipped  from  China. — per  P.J.  i./23,487. 

Dried  Eggs. 

Total  number  of  viable  bacteria  varies,  but  in  general  is  greater  in  that 
dried  on  vacuum  drum  than  that  prepared  by  the  spray  process,  results 
varying  from  350  to  a  million  per  6m.  of  liquid  egg  in  the  former  case,  and 
from  45,000  to  over  2  millions  in  the  latter  case.  The  characteristic  smell  of 
doubtful  eggs  is  almost  lost  in  the  drying  process. — per  Analyst,  ’26,98. 

Preservatives  of  meat  extract  and  vegetable  infusions  (Senna  Leaf).  SOs 
0-3%  and  several  others  was  found  ineffectual.  Sodium  Benzoate  (0-25%) 
preserved  in  acid  solution  but  fermentation  occurred  in  alkaline  and  neutral 
media.  Glycerin  45%  could  not  be  relied  on  in  acid  or  neutral  media  but  was 
effective  in  alkaline  solution.  Benzoic  Acid,  Salicylic  Acid,  Glycerin  and 
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Wnfn-o/UrKl  t0  be  51?  besti  ’  Benzoic  better  than  Salicylic  Acid.  Form' 
June  24/22  813°  preaerved  m  a11  sol^ions.  It  approaches  the  ideal.— C.D, 

In  America  canning  compounds  ”  are  sold,  and  an  example  is  given  of 
one  consisting  of  Bone  Acid  95%  and  Sodium  Chloride  5%.  This  had  a 
selective  antiseptic  action,  inhibiting  the  growth  of  some  varieties  of  colon 
bacilli,  but  B.  enteritidis,  B.  paratyphosus  and  B,  typhosus  and  others  grew 
readily  m  the  concentration  of  the  compound,  which  would  be  used  in  canning 
— J.A.M.A.,  April  U/23,  per  P.J.  L/23,431. 

sis ggestion .  to  retain  Boric  Acid  as  a  preservative  for  meat 
products,  since,  unlike  Sulphur  Dioxide,  it  does  not  remove  the  taint  from 
unwholesome  food.  Its  deleterious  effects  are  probablv  greatly  exaggerated, 
since  workers  in  the  Saffimes  of  Tuscany  may  excrete  8  grains  daily,  and  yet 
the  death  rate  is  less  than  that  of  Italy  in  general.— C.D.  i./25,196. 

Ptomaine  poisoning  in  man  is  exceedingly  rare ;  the  majority  of  the  cases 
of  lood  poisoning  are  due  to  living  specific  microbes  implanted  in  food  or 
drink,  and  small  quantities  of  Boric  Acid  would  neither  prevent  their  access 
nor  kill  them  if  present.  Food,  such  as  sausages,  containing  preservatives, 
has  often  been  associated  with  acute  gas tro -enteritis.  Boric  Acid  would 
keep  food  ‘  free  from  taint,’  but  it  might  mask  a  far  greater  danger  than  mere 
taint.  Greater  care  needed  in  the  handling  of  food  and  the  prohibition  of 
preservatives  enforces  this.  It  is  monstrous  to  insinuate  that 
the  Ministry  of  Health  has  done  wrong  in  putting  a  stow 
to  the  doctoring  of  food  by  chemicals. — A.  Rutherford,  L.  ii./28,768. 


Aniline  Dyes  used  in  Colouring  Foods. 

The  following  aniline  dyes  have  been  found  by  various  authorities 
to  be  harmless  for  colouring  foods.  Many  were  given  in  a 
list  issued  by  the  National  Confectioners’  Association  of  the  United 
States  in  1899,  and  to  these  have  been  added  other  colours,  specially 
indicated,  which  are  permitted  by  the  Governments  of  Australia, 
Canada  and  the  United  States.  The  number  placed  before  each 
colour  is  that  of  the  Colour  Index  oe  the  Society  of  Dyers  and 
Colourists  (1924),  which  is  intended  to  be  the  standard  reference 
book  of  the  English-speaking  countries. 

The  dyes  marked  with  a  *  are  stated  in  the  Colour  Index  to  be 
actually  used  for  colouring  edibles . 

The  use  of  none  of  these  dyes  is  prohibited  by  the  Public  Health  (Preserva¬ 
tives,  etc.,  in  Food)  Regulations,  1926-27.  These  Regulations  render  the 
use  of  the  following  colouring  matters  iliegai  s 

1.  — Compounds  of  Antimony,  Arsenic,  Cadmium,  Chromium,  Copper, 
Mercury,  Lead  and  Zinc. 

2.  — Gamboge.  ,  ,  „  „ 

3.  — Picric  Acid  (7).  Syn.  C'arbazotic  Acid ;  Victoria  Yellow  (8),  Syn.  Saffron 
Substitute  and  Dinitro  Cresol ;  Manchester  Yellow  (9),  Syn.  Naphthol  Yellow 
and  Martius  Yellow;  Aurantia  (12),  Syn.  Imperial  Yellow;  Aurine  (724), 
Syn.  Rosolic  Acid  and  Yellow  Coralline. 

The  Canadian  regulations  forbid  the  use  of  aniline  dyes  containing 
more  than  10  parts  per  million  of  Arsenic,  As203,  or  heavy  metals 
(Iron  excepted),  and  the  dyes  must  not  be  used  in  quantities  exceed¬ 
ing  two  grains  per  lb.  (1  in  3,500).  The  adoption  of  any  colour  for 
pharmaceutical  or  toilet  preparations  is  governed  by  the  composition 
of  the  article,  alkalies  or  acids  affecting  some  of  the  dyes,  whilst 
the  fluorescence  of  colours,  such  as  Eosine,  may  be  objectionable 
in  a  medicine  but  suitable  in  a  toilet  preparation— C.D.  ’24,438. 
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V 

Blue. 

689  Gentian  Blue  6B,  Syn.  Spirit  Blub,  Aniline  Blub. 

The  hydrochloride,  sulphate  or  acetate  of  phenylated  p-Rosaniline 
and  Rosaniline.  Insoluble  in  water.  The  acetate  is  readily  soluble 
in  Alcohol,  the  sulphate  and  hydrochloride  sparingly. 

861  Coupler’s  Blue,  Syn.  Water-soluble  Induline. 

Mixtures  of  Amino-diphenyl-diamino-triphenyl-triamino  and  Tetra- 
phenyl-tetramino-phenyl-diphenazonium-chloride  and  sulphonate. 
Soluble  in  Alcohol  and  Water. 

1180  Indigo  Carmine  (Aus.,  Can.,  U.S.A.). 

Sodium  salt  of  Indigotin-5  :  51-disulphonic  acid. 

Soluble  in  Water,  sparingly  in  Alcohol. 

Or66Ua 

670*  Light  Green  S.F.  Yellowish  (Aus.,  Can.,  U.S.A.). 

Sodium  salt  of  Dibenzyl-diethyl-diamino-triphenylearbinol  tri- 
sulphonic  acid  anhydride. 

Soluble  in  Water,  almost  insoluble  in  Alcohol. 

Picric  Acid  gives  no  precipitate  (distinction  from  green  basic  dyes). 

Brown. 

S31*  Bismark  Brown  G  (Aus.). 

Hydrochloride  of  Benzene-m-diazo-bis-m-phenylenediamlne. 

Soluble  in  Water  and  Alcohol. 

480  Chrysamine  R. 

Sodium  salt  of  Ditolyl-diazo-bis-salicylic  acid.  Water — Soluble. 

Orange. 

26  Crocein  Orange. 

Sodium  salt  of  Benzene-azo-/?-naphthol-6-sulphonic  acid. 

Slightly  soluble  in  Water,  moderately  in  Alcohol. 

150*  Tropaeoline  000  No.  1,  or  Orange  1  (Aus.,  Can.,  U.S.A.). 

Sodium  salt  of  p-sulphobenzene-azo-o-naphthol. 

Soluble  in  Water  and  Alcohol. 

Red. 

46  Archil  Substitute. 

p-Nitrobenzene-azo-a-naphthylamine-4-sulphonic  acid 
Aqueous  solution  reddish-brown. 

79*  Ponceau  2R,  Syn.  Scarlet  R. 

Sodium  salt  of  m-Xylene-azo-p-naphthol-3  :  6-disulphonie  acid 
Yellowish-red  solution  in  Water,  insoluble  in  Alcohol. 

80*  Ponceau  3R  and  4R,  Syn.  Cumidine  Red  (Aus.,  Can.,  U.S.A.). 
Sodium  salt  of  Cumene-azo-/3-naphthol-3  :  6-disulphonic  acid. 
Ponceau  3R  is  made  from  crude  Cumidine,  and  Ponceau  4R  from 
Pseudo-Cumidine. 

Water — cherry-red  solution ;  slightly  soluble  in  Alcohol. 

88*  Acid  Bordeaux. 

Sodium  salt  of  a-Naphthalene-azo-^-naphthol-3  :  6-disulphonic  acid. 
Soluble  in  Water,  moderately  soluble  in  Alcohol. 

179  Carmoisine,  Syn.  Azorubine. 

Sodium  salt  of  4-sulpho-a-naphthalene-azo-a-naphthol-4-sulphonic 
acid.  Soluble  in  Water. 

182  Fast  Red  E. 

Sodium  salt  of  4-sulpho-o-naphthalene-azo-/3-naphthol-6-sulphonic 
acid.  Soluble  in  Water  and  moderately  in  Alcohol. 

184*  Amaranth  (Aus.,  Can.,  U.S.A.). 

Sodium  salt  of  4-sulpho-o-naphthalene-azo-/s-naphthol-3 :  6-di¬ 
sulphonic  acid.  Soluble  in  Water,  sparingly  in  Alcohol. 

870  Congo  Red. 

Sodium  salt  of  Diphenyl-diazo-bis-a-naphthylamine-4-suIphonic 
acid.  Soluble  in  Water. 

677*  Magenta,  Syn.  Fuuhsine,  Roseine  (Aus.). 

Mixtures  of  p-Rosaniline  and  Rosaniline  Hydrochlorides. 

Soluble  in  hot  Water,  and  in  Alcohol.  Soluble  in  Amyl  Alcohol 
(useful  for  detection  in  wine). 

692  Acid  Magenta,  Syn.  Acid  Fuchsine. 

Mixture  of  salts  of  di-  and  tri-sulphonic  acids  of  p-Rosaniline  and 
Rosaniline.  Soluble  in  Water,  almost  insoluble  in  Alcohol. 


ANILINE  DYES 


497 


768  Eosine. 

Sodium  or  Potassium  salt  of  Tetrabromofluorescein 
Soluble  in  water  and  Alcohol. 

773*  Erythrosine  (Aus.,  Can.,  U.S.A.). 

Sodium  or  Potassium  salt  of  Tetraiodofluorescein 
774  Phloxin. 

Potassium  salt  of  Tetrabromo-di-chlorofluorescein. 

Aqueous  solution  fluorescent. 

777  Rose  Rengale. 

Potassium  or  Sodium  salt  of  Tetra-iodo-dichlorofluorescein. 
Aqueous  solution  not  fluorescent. 

Violet. 

279  Wool  Black. 

Sodium  salt  of  p-sulpho-benzene-azo-o-sulphobenzene-azo-p-tolyi-/?- 
naphthylamine.  Soluble  in  Water. 

316  Naphthol  Black  B. 

Sodium  salt  of  6  :  8-disulpho-/3-naphthalene-azo-a-naphthalene-azo- 
/3-naphthol  3  :  6-disulphonic  acid.  Soluble  in  Water. 

463  Azoblue. 

Sodium  salt  of  Ditolyl-diazo-bis-o-naphthol-4-sulphonie  acid. 
Soluble  in  Water. 

680  Methyl  Violet. 

Mixtures  of  hydrochlorides  of  higher  methylated  p-Bosanilines. 
Soluble  in  Water  and  Alcohol. 

846  Mauveine. 

Mainly  Amino-phenylamino-p-tolyl  ditolazonium  sulphate 
Insoluble  in  cold  Water,  soluble  in  Alcohol. 

Y  ellow. 

(Water  soluble). 

10*  Naphthol  Yellow  S.  (Aus.,  Can.,  U.S.A.). 

Potassium  or  Na.  salt  of  2  :  4-dinitro-a-naphthol-7-sulphonic  acid. 

16*  Acid  Yellow. 

Sodium  salt  of  Aminoazo  benzene-di  (and  mono-)  sulphonic  acid. 
The  aqueous  solution  has  a  neutral  action,  mineral  acids  change  the 
colour  to  a  bright  red,  yellow  being  restored  by  the  addition  of  alkali. 
Used  for  colouring  milk  (1  in  200,000),  Egg  Powders — Custard  pre¬ 
pared  for  table  contains  about  1  in  40,000.. 

364  Brilliant  Yellow,  Syn.  Paper  Yellow. 

Sodium  salt  of  2  :  21-disulphostilbene-4  :  41-diazo-bis-phenol. 

640*  Tartrazine  (Can.,  U.S.A.). 

Sodium  salt  of  4-p-sulphobenzene-azo-l-p-sulphophenyl-5-hydroxy 
pyrazol-3-carboxylic  acid. 

A  yellow  powder  almost  unaffected  in  colour  by  acids  or  alkalies. 
When  Tartrazine  is  reduced  Sulphanilic  Acid  is  formed.  Used  for 
Lemonade,  etc.,  a  common  proportion  being  1  in  500,000. 

Yellow  (Oil  soluble). 

15*  Aminoazobenzene, 

Aminoazo  benzene  Hydrochloride  (for  fats  and  cheese'. 

17*  Amidoazotoluol. 

Aminoazotoluene  or  HC1  salt  (for  fats,  wax  and  margarine). 

19*  Oil  Yellow. 

DimethylaminoazobenzeneorBenzene-azo-dimethyl-aniline(for  oils). 
22*  Oil  Yellow  A.B.  (U.S.A.). 

Benzene-azo-/3-naphthylamine  (for  oils  and  fats). 

61*  Oil  Yellow  O.B.  (U.S.A.). 

o-toluene-azo-/3-naphthylamine  (for  oils  and  fats). 

Other  harmless  colouring  agents  are  Madder,  Logwood,  Annatto,  Turmeric, 
Marigold,  Chrysophanic  Acid  and  Saffron.  Naphthol  Green,  Metani!  Yellow, 
Bismark  Brown,  Methylene  Blue  are  stated  to  be  more  or  less  poisonous. 
Certain  dyes,  Rosaniline  for  example,  are  liable  to  contain  Arsenic,  such  as 
by  the  use  of  Arsenic  Acid  as  oxidising  agent,  or  from  the  use  of  crude  Oil  of 
Vitriol  containing  Arsenic. — Kenwood,  Public  Health  Laboratory  Work. 

Of  the  synthetic  aniline  dyes  relatively  few  are  considered  harmless  in  other 
countries. — Final  Report  of  the  Food  Preservative  Committee ,  1924  v.  antea. 
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Annatto  Substitute. 

Is  a  mixture  of  Acid  Brown  No.  1  (10  parts)  and  Acid  Yellow  (8  parts). 
Acid  Brown  is  the  Sodium  Salt  of  Para-Sulpho-Benzene-Azo-Metatoluylene- 
Diamine  (4)  (SOsNa)C6H4N:  NC8H2(CH8)  (NH2),(1.5.2.4.). 

A  dark  brown  powder  with  occasional  yellow  specks  dissolving  easily  in 
water.  The  solution  has  a  neutral  reaction  and  is  of  a  dark  red  colour,  be¬ 
coming  yellow  when  greatly  diluted.  Mineral  Acids  change  the  solution  to 
a  bright  red.  Alkalies  return  original  colour. 

Used  for  the  same  purposes  as  the  vegetable  colour  (has  approximately  25 
times  the  tinctorial  power  of  the  commercial  extracts  of  the  fruit,  of  which  1 
tablespoonful  is  added  to  30  lbs.  cheese,  i.e.,  1  part  in  960)  for  tinting  Milk, 
Butter,  Cheese,  (1  in  24,000),  haddocks,  etc. 

Bixse  Folia,  Pfa.  Ned.  IV.  (Bixacacece) .  The  leaves  of  B.  Orellana.  Annatto 
is  obtained  from  the  seed. 

Annatto  Extract. — Bixin  related  to  m-xylene  is  the  essential  colouring 
matter.  The  Extract  is  usually  strongly  alkaline. 

In  the  amount  used  Egg  Yellow,  Lemon  Yellow,  and  Annatto  Substitute 
are  thought  to  be  harmless. — S.  Rideal. 

Annatto. — A  sample  (rejected)  gave  72-0%  matter  insoluble  in  boiling 
alcohol  and  contained  18T5%  moisture.  Another  gave  8-5%  insoluble. — 
Evans. 

Chrysoiaine  has  been  used,  but  there  is  not  sufficient  evidence  of  toxicity 
to  justify  prohibition  of  such  colouring  matters. — Mr.  Neville  Chamberlain. 

Chrysaniline,  a  poisonous  dyestuff,  used  by  hawkers  in  some  parts  of  the 
country,  to  colour  unripe  oranges. — P.J.  i./25,618. 

Permitted  colours  in  U.S.A.  Ponceau  3R,  Amaranth,  Erythrosine,  Orange  I, 
Naphthol- Yellow  S,  Tartrazine,  Yellow  AB,  Yellow  OB,  Guinea  Green  B, 
Light  Green  SF  yellowish,  Indigotin. — Y.B.P.,  *26,82. 


MOULD  immmON  BY  means  of  various  preserva¬ 
tive  SUBSTANCES. 

We  have  conducted  experiments  to  determine  the  minimum 
strength  of  Benzoic,  Boric,  Salicylic  and  Sulphurous  Acids,  in 
aqneons  solution,  which  would  successfully  inhibit  the  growth  of  the 
under-mentioned  moulds.  Sodium  Benzoate  and  Saturated  Solu¬ 
tion  of  Clove  Oil  were  also  included  in  the  investigation. 

Aspergillus  Glaucus. 

Penicillium  Expansum. 

Penicillium  Glaucum. 

Phizopus  Nigricans. 

Thamnidium  Elegans. 

METHOD.— 

10  Cc.  of  the  solutions  tested  were  inoculated  with  48  hour  growths 
of  the  various  moulds.  The  tubes  were  gently  agitated,  to  ensure 
even  distribution  of  the  spores,  and  after  10  minutes  0.1  Cc.  was 
transferred  to  tubes  of  Czapeck’s  Medium. 

In  some  instances,  notably  Penicillium  Glaucum,  an  abundant 
growth  in  24  hours  was  observed,  but  in  the  results  given  on  the 
next  page  48  hours  were  allowed. 

For  inoculation  pure  cultures  were  used  of  the  moulds  (48  hours 
old)  on  Czapeck’s  Medium,  as  maximum  active  spore  formation 
takes  place  during  that  period,. 

(Czapeck’s  Medium,  Brooks’  Modification,  by  courtesy  of  the  National ' 
Collection  of  Type  Cultures,  is  :  Magnesium  Sulphate  0-5,  Potassium  Di¬ 
hydrogen  Phosphate  1,  Potassium  Chloride  0-5,  Ferrous  Sulphate  0-01,  Sodium 
Nitrate  2,  Cane  Sugar  15,  Agar  20,  Water  1,000.  Autoclave  lightly  10  minutes 
at  110°  C.) 
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Control  experiments  were  carried  out  in  each  instance  and  the 
whole  senes  w  i8  cultivated  in  daylight  at  a  temperature  of  20-2o°  C 
The  results  were  as  follows : _ 


Preserva¬ 

tive. 

Mould. 

Strengths  in  parts 

PER  MILLION. 

Remarks. 

200 

500 

1000 

2000 

8000 

Benzoic  Acid 

Aspergillus  Glaucus  . . 

+ 

— 

— 

Sodium  Ben¬ 
zoate  3,000 
ppm.  does 
not  Inhibit 
growth  of 

these  moulds. 

Penicillium  Expansum 

+ 

4- 

+ 

+ 

Penicillium  Glaucum 

+ 

+ 

+ 

+ 

Rhizopus  Nigricans  . 

+ 

+ 

+ 

+ 

Thamnidium  Elegans 

+ 

+ 

+ 

Boric  Acid. 

Aspergilhis  Glaucus  . . 

+ 

+ 

+ 

+ 

' 

Abundant  re- 
production 

1  after  24  hrs. 

Penicillium  Expansum 

+ 

+ 

+ 

+ 

Penicillium  Glaucum 

+ 

+ 

+ 

+ 

Rhizopus  Nigricans  . 

+ 

+ 

+ 

+ 

Thamnidium  Elegans 

+ 

+ 

+ 

+ 

20,000  ppm. 
does  not 
inhibit  any 
of  the 

moulds. 

Clove  Oil 

(Satd.  aq. 
soln.) 

Aspergillus  Glaucus  . 

Does  not 
inhibit 
growth  of 
moulds 
tested. 

Penicillium  Expansum 

Penicillium  Glaucum 

Rhizopus  Nigricans  . 

Thamnidium  Elegans 

Salicylic  Acid 

Aspergillus  Glaucus  . 

— 

— 

— 

+  after  96 
hrs.  in  200 
ppm. 

Slight  growth 
in  500  ppm. 
in  36  hrs. 
Abundant 
growth  in 
200  ppm.  in 

36  hrs. 

Penicillium  Expansum 

+ 

— 

— 

— 

Penicillium  Glaucum 

+ 

— 

— 

Rhizopus  Nigricans  . 

+ 

— 

— 

— 

Thamnidium  Elegans 

+ 

— 

— 

— 

Sulphurous 

Acid 

Aspergillus  Glaucus  . 

+ 

— 

— 

Growth  in  200 
&  500  ppm. 

1  after  36  hrs. 

Penicillium  Expansum 

+ 

— 

— 

— 

Penicillium  Glaucum 

+ 

+ 

— 

— 

Rhizopus  Nigricans  . 

+ 

+ 

— 

— 

Thamnidium  Elegans 

+ 

— 

— 
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Sulphurous  Acid  was  found  the  most  effective,  1,000  parts 
per  million  (or  0*1%)  being  sufficient  to  prevent  growth  under  ideal 
conditions  (medium,  temperature,  etc.).  Although  the  acid  in  this 
proportion  successfully  prevents  mould  growth,  its  use  as  a  food 
preservative  is  limited,  as  the  amount  permissible  in  most  cases  is 
in  the  neighbourhood  of  100  to  200  parts  per  million,  v.  p.  492,  493. 

Nipa;in  ‘  M.’  Syn.  Methyl-p-byduobenzoate  (c/.  Vol.  I.,  p.  9) 
is  used  for  syrups  (while  hot)  in  proportion  of  0*025  to  0*075%.  It 
is  soluble  in  hot  solutions  and  in  Alcohol.  An  Alcoholic  solution 
may  be  added  to  the  aqueous. 

Fruit  Pulps. — The  only  preservative  in  use  is  S02,  either  as  such,  or 
rarely  as  Calcium  Acid  Sulphite.  Employed  in  the  proportion  of  1  part  of 
the  5%  solution  to  40  of  pulp.  This  is  very  effective. 

Jams. — S02  in  the  pulp  is  dispersed  by  the  boiling  process.  The  result¬ 
ing  jam  is  either  free  or  contains  minute  amounts,  e.g.,  10  parts  per  million 
(40  is  the  maximum  permitted). 

To  ensure  freedom  from  mould  growth,  the  jam  must  contain  at  least  66% 
of  total  sugars. 

Sauces  and  Pickles. — The  Vinegar  inhibits  moulds  and  yeasts. 
The  acidity  calculated  as  Acetic  Acid  should  not  be  below  3%.  Where  this 
acidity  is  objectionable  the  product  is  ‘  sterilised  ’  by  heating  at  180°  F. 

Thymol,  Carvacrol,  and  the  volatile  oils  of  Mustard,  Cinnamon  and  Clove 
possess  marked  fungicidal  powers  and  hence  are  suggested  in  treating  mycotic 
infection. — Jl  A.M.A.,  ii./27,1836. 


GAS  POISONING. 

Phosgene,  Chlorine,  Dichlorethylsulphide,  and  the  tear  gas  Xylyl  Bromide — 
effects — Sir  W.  P.  Herringham,  L.  i./ao,423,437.  (See  also  Vol.  I.,  p.  1101.) 

Dichlorethyl-Sulphide.  Absorbent  powders  such  as  Cocoa-nut  Charcoal, 
Fullers  Earth,  Talc,  etc.,  found  efficacious. — T.  Sollman,  Jl.  Pharm.  &  Exp. 
Therap.,  January,  1919. 

Dichlor-ethyl  Sulphone  is  of  the  same  order  of  activity  as  Dichlor-ethyl 
Sulphide,  while  Dichlor-ethyl  Sulfoxide  is  practically  inert. — E.  K.  Marshall 
Jr.,  and  J.  W.  Williams,  Jl  Pharma,  and  Exp.  Therap.,  Nov.,  1920. 

Ethoxydichloroarsine  and  allied  bodies,  observations  on  (for  war  purposes). — 
A.  McKenzie  and  J.  K.  Wood,  J.C.S.  Apl.  1920,  406. 

Diphenylchlorarsine  and  Biphenylcyano-arsine. — G.  T.  Morgan  D.  C. 
Vining,  .T.C.S.,  June  1920,  777. 

The  Action,  Prevention  and  Treatment  of  Mustard-Gas  Poisoning. 

It  is  generally  thought  that  dichlor-ethyl-sulphide  S  <T^2  CH2CI  ac^s 

as  intoxicant  by  undergoing  hydrolysis  giving  hydrochloric  acid.  This  is 
shown  to  be  incorrect,  the  sulphur  atom  being  the  active  principle,  and  the 
drug  is  toxic  owing  to  adsorption  between  it  and  the  protein  particles.  Ex¬ 
posed  parts  of  the  body  should  be  treated  with  zinc  ointment  or  bathed  with 
a  lotion  containing  aluminium  and  lead  acetate. 

In  the  treatment  of  mustard-gas  poisoning  painful  lesions  are  dressed 
with  any  soothing  application  and  manganese  butyrate  is  injected.  It 
was  found  that  in  some  cases  where  the  protein  particles  have  agglutinated 
and  fixed  adsorbed  constituent  more  firmly  dispersion  is  better  achieved  with! 
manganese  ortho-coumarate  or  with  manganese  naphthylamine  sulphonate, 
or  with  thiol-iminazolyl-ethylamine. — J.  E.  R,.  McDonagh,  Brit.  Jl.  of  Dermat. 
and  Syphilis,  Feb.,  1924. 

The  above  information  is  additional  to  that  in  Vol.  I.,  p.  1101  and  1102. 
Sulphuretted  Hydrogen. 

The  gas  is  formed  when  organic  matter  decomposes.  Cause  of  fatalities  in 
sewers,  occurs  in  mines,  and  is  an  ever-present  danger  in  certain  chemical 
processes.  If  concentrated,  it  may  resemble  Carbon  Monoxide  in  rapidity 
of  action,  the  subject  appears  to  drop  almost  instantaneously.  When  in 
sufficient  concentration  to  asphyxiate,  the  gas  is  odourless  and  only  detected 
by  a  sweet  taste.  Authors  consider  it  one  of  the  most  toxic  of  gases.  Com-i 
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Sf^Mth0  Cyanldei.n  rapidity  of  action  and  concentration  resulting 

in  death.  Even  in  concentratmn  of  0-005  the  gas  is  toxic.— L.  L/24,347  ° 

Haldane  is  convinced  that  it  is  unlikely  that  more  poisonous  Erases  fin 
chemical  warfare)  will  be  found  than  those  which  we  now  have  and  that  the 
respirators  used  in  gas  defence  are  adequate  in  protection  More Frobable^ 

Jh  A  M.A°PiWe2n5!l065  n  ^  m°re  than  Mustard  Gas?-— 

sPmyipr^yaniC  ^Ci(\  an(l?^dro??n  Sulphide  appear  to  be  absorbed  by  the 
a.^imals’  neither  dogs  nor  guinea-pigs  appear  to  absorb 

Carbon  Monoxide  through  the  skin. — Jl.  Pb.  &  Exp.  Ther.,  Nov.,  25’, 324. 


CARBON  MONOXIDE  AND  DIOXIDE  TESTS. 

Frequent  deaths  have  in  the  past  occurred  from  Carbon  Monoxidepoisoning. 
Ordinary  Coal  Gas  and  Carbon  Dioxide  are  also  sources  of  danger. 

Water  Gas  and  Producer  Gas  are  used  for  motive  power  of  engines  and 
for  heating  purposes,  whereas  for  general  lighting  Carburetted  Gas  alone 
or  Carburetted  Water  Gas  mixed  with  Coal  Gas  is  used. 

Producer  Gas  is  made  by  passing  air  or  a  mixture  of  air  and  Steam  through 
Incandescent  Coke  or  Anthracite  Coal  in  a  furnace  generator,  as  in  the  Dowson 
producer.  It  consists  of  Hydrogen,  Nitrogen,  Marsh  Gas  and  CO,  with  CO,  as 
its  principal  impurity. 

Water  Gas  is  made  similarly,  except  that  steam  only  is  passed  through 
the  Coke,  the  product,  being  chiefly  Carbon  Monoxide  and  Hydrogen, 
C  +H20  =  CO  +H2. 

Carburetted  Gas  differs  from  both  the  above.  It  is  made  by  passing 
water  Gas  made  as  above  over  heated  refractory  material  charged  with  oils 
rich  in  hydrocarbons.  The  volatilised  benzene  and  benzene  congeners  mix 
with  the  Water  Gas. 


Coal  Gas  contains . 6-9%  of  Carbon  Monoxide. 

Producer  or  Water  Gas  ..  ..  25-50%  „ 

Carburetted  Gas  . 30%  .,  „ 

The  following  test  will  indicate  one  part  of  Carbon  Monoxide  in  10,000  parts 
of  the  atmosphere.  Even  £  to  £%  of  the  gas  is  most  injurious,  and  if  inhaled 
for  some  time  may  lie  fatal  (Schmidt). 

10  to  20  litres  of  air  are  aspirated  for  about  15  or  20  minutes  through  10  Cc. 
blood  (fresh),  diluted  1  to  10  with  water.  The  blood  is  then  heated  to  the 
boiling  point  in  a  flask,  and  a  current  of  air  is  passed  into  it  which  has  pre¬ 
viously  passed  through  a  3%  solution  of  Sodium-Palladium  Chloride 
The  air,  which  passes  out  of  the  blood,  is  then  led  into  bottles  containing 
Lead  Acetate  Solution,  diluted  Sulphuric  Acid,  and  another  quantity  of 
diluted  Palladium  Chloride  Solution,  in  this  order.  See  also  Iodine  in  Water. 

The  presence  of  Carbon  Monoxide  in  the  air  under  examination  is  proved  by 
the  deposition  of  reduced  Palladium  metal  in  the  last  mentioned  Palladium 
Chloride  solution.  A  quantitative  method  on  this  principle  is  based  on  the  fact 
that  106  parts  of  Palladium  deposited  are  equal  to  28  parts  of  Carbon  Monoxide. 

Note. — The  blood  used  for  the  absorption  of  the  Carbon  Monoxide,  is  to 
be  heated  immediately  after  the  aspiration  with  the  air  under  examination, 
and  the  passing  of  the  air  is  to  be  continued  three  or  four  hours. 

The  gas  may  also  be  detected  by  the  aid  of  the  spectroscope. 

Detection  of  Carbon  Monoxide  in  the  Blood. 

In  addition  to  the  spectroscopic  method,  Kimkel’s  Colour  Test  is 
valuable. 

A  pipette,  2  small  test  tubes,  and  a  3%  Tannin  Solution  are  necessary. — For 
details  of  method  see  Dix  and  Mann’s  Forensic  Medicine. 

Carbon  Dioxide. — Haldane’s  apparatus  is  used  for  estimation  in  the  air. 

Nickel  Carbonyl  has  caused  degeneration  of  certain  parts  of  the  nervous 
system  and  produced  death.  Symptomatic  treatment  and  purgation  cured 
a  case  of  nickel  poisoning  in  a  metal  worker,  caused  by  nickel  dust  being 
absorbed.  . 

The  poisonous  symptoms  are  occasioned  by  the  absorption  of  the  nukei  se 
free.  The  nickel  is  deposited  over  the  surface  of  the  lungs  in  a  condition 
especially  favourable  for  its  absorption,  probably  as  a  hydrated  sub-carbonate. 

Antidote. — Oxygen.  .  .,  ,  , 

For  treatment  of  persons  who  have  inhaled  the  noxious  gases  provide  fresn 
air,  sulphur  baths,  good  food  with  Quinine  and  Nux  Vomica;  Chloroform 
Liniment  with  friction  for  local  neuralgia  and  commencing  neuritis. 
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Chlorine  inhalation  and  taken  internally  has  been  employed.  Early  and 
judicious  use  of  this  (by  action  of  Hydrochloric  Acid  on  Potassium  Chlorate) 
should  be  successful. 

Carbon  Monoxide  poisoning  in  the  Senghenydd  explosion. — B.M.J.  ii./i4, 57 

Carbon  Monoxide  Poisoning  in  warfare  and  in  blasting — useful  chemical 
and  medical  notes  : — 

CO  appears  to  be  the  toxic  gas  from  the  explosion  of  blasting  charges,  e.g., 
Cheddite,  Gelignite,  Dynamite  and  Blastine.  The  usual  symptoms  of  poisoning 
are  headaches,  dizziness  and  frequently  vomiting.  In  the  case  of  Dynamite, 
the  CO  present  is  due  to  faulty  detonation. — W.  J.  Rutherford,  L.  i./2o,184; 
Jl.  R.A.M.C.,  Feb.  1921. 

Inhalation  of  Carbon  Monoxide  in  coal  gas  a  possible  predisposing  cause  of 
pulmonary  tuberculosis. — E.  JEt.  Hazleton,  B.M.J.  ii./23,763. 

Carbon  Monoxide  poisoning  from  exhaust  gases— two  fatal  cases.  Less 
than  a  fifth  of  1  %  of  Carbon  Monoxide  in  inspired  air  can  cause  serious  poison¬ 
ing.  In  streets  of  large  towns  with  much  motor  traffic  the  mixture  of  Carbon 
Monoxide  and  other  toxic  gases,  from  exhausts,  may  have  injurious  effects  on 
town  dwellers. — B.M.J.  i./24,338. 

Carbon  Monoxide  poisoning  in  small  garages,  arising  from  running  the  engine 
in  the  confined  space.  15  parts  per  10,000  parts  of  air  considered  dangerous. 
— P.J.  i./25,14. 

Safety  of  gas  fires,  regarding  CO.  Flueless  stoves  appear  to  be  the  danger 
from  the  experiments  cited. — B.M.J.  i./25,611. 

At  Nauheim  sensitive,  anaemic,  and  debilitated  subjects,  brain  workers 
and  women  feel  tired  and  depressed  near  the  effervescent  springs,  due 
apparently  to  the  high  content  of  Carbon  Dioxide  in  the  atmosphere.  This 
is  not  so  constant  as  generally  supposed,  since  monthly  weather  reports  some 
years  ago  showed  that  the  proportion  in  London  streets  was  sometimes  3  or 
4  times  as  high  on  a  working  day  as  on  a  Bank  Holiday.  Cardiac  cases  derive 
benefit  from  the  air  near  the  springs  in  some  cases,  and  many  respond  favour¬ 
ably  to  the  effervescent  baths.  Other  forms  of  disease,  e.g.,  tuberculosis, 
may  be  adversely  affected  by  the  stimuli. — L.  i./25,1195. 


PTOMAINES. 

Under  this  name  are  classed  a  number  of  basic  substances  which  are  pro¬ 
duced  in  meat,  fish,  and  albuminoid  food  undergoing  putrefaction  by  decom¬ 
position  or  by  bacterial  metabolism.  They  are  akin  to  the  alkaloids,  several 
being  poisons. 

It  has  long  been  held  that  food-poisoning  is  in  many  cases  due  to  ptomaines 
formed  by  the  action  of  putrefactive  bacteria,  but  actually  there  is  little  to 
support  this  idea..  The  poisonous  compounds,  such  as  Putrescine,  Cada- 
verine,  etc.,  are  late  protein  degradation  products,  being  formed  when  putre- 
action  has  continued  for  some  time,  often  weeks,  at  optimum  temperatures. 
Thus,  it  appears  that  ptomaines  are  only  formed  when  the  food  would  be 
much  too  nasty  to  eat.  Also,  reports  of  toxicity  of  ptomaines  have  been 
exaggerated,  being  grounded  on  results  of  inoculating  animals,  whereas  there 
appears  to  be  no  direct  evidence  that  feeding  with  ptomaines  causes  symptoms 
of  food-poisoning.  At  present  it  has  not  been  established  that  putrefactive 
changes  alone  result  in  poisoning,  and  as  a  cause  of  extensive  outbreaks  putre¬ 
faction  can  certainly  be  excluded.  In  many  cases,  the  food  is  normal  in  appear¬ 
ance  and  not  tainted. — Food  Poisoning,  W.  G.  Savage.  See  also  Food 
Poisoning,  Baeterial  this  vol.  p.  509,  and  Botulism  Vol.  I.,  p.  1039. 

Symptoms  of  poisoning  are  tnose  01  gastro-intestinal  irritants,  but  they  may 
resemble  those  of  Atropine  poisoning.  Dryness  of  the  tongue,  thirst,  dilated 
pupils,  debility,  with  probably  rigors,  offensive  diarrhoea,  high  temperature 
and  sickness  with  convulsions  may  occur. 

Tyrotoxicon  occurs  in  stale  cream,  cneese,  milk  products ;  causes  vomit¬ 
ing,  purging,  rapid  pulse,  dyspnoea,  depressed  temperature  and  prostration. 

Antidotes- — -Give  emetics  and  Castor  Oil,  then  stimulants.  Amyl 
Nitrite,  Strychnine,  Digitalis,  Caffeine,  Sal  Volatile,  Tannic  Acid,  and  Atropin 
hypodermically. 

For  Fish  poisoning  give  Potassium  Chlorate  or  Liquor  Ammonise  Acetatis, 
also  Tinc-tura  Capsici  and  Spiritus  Chloroformi. 

Outbreak  of  illness  due  to  tinned  meat  in  Carlisle.  The  meat  (American 
Corned  Beef)  reported  as  bacteriologically  unfit  for  food.  It  was  proved  to  be 
contaminated  previous  to,  or  at  the  time  of,  canning  in  America. — L.ii./io,l6l3. 
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BACTERIOLOGICAL  AND  CLINICAL  NOTES 
with  reference  to  Special  Diseases. 

[A  Bacteriological  Test  Case  is  arranged  containing  the  Anparatus, 
stains  and  Solutions  necessary  for  taking  and  examining  Diphtheritic 
Scrapings,  for  detecting  the  Gonococcus  in  discharge,  for  staining  Snntum 
for  B.  Tuberculosis,  for  collecting  Blood  for  Widal’s  Typhoid  Reaction 

i°lriS,^r^a0?aratlo“°f  0r«anlsms’  'or  the  staining  o!  blood  for  Malarial 
Parasites,  and  for  various  other  general  clinicai  diagnoses.] 

Acne  Vulgaris. 

(Obtain  specimen  by  puncture  and  decompression  of  papule  or  pustule.-) 

A.  Fleming  (L.  i./o9,1035,  B.M.J.  ii./o9,533)  described  the  bacteriology  of 
acne  vulgaris.  Gram  positive  organisms  which,  when  seen  in  pus,  are  arranged 
very  irregularly.  In  4-4%  of  the  pus  films  examined  only  acne  bacilli  were 
found.  Acne  bacilli  with  Staphylococcus  were  present  in  53%:  The  acne 
bacillus  stains  less  dee  ply  than  the  cocci.  The  bacillus  grows  with  difficulty 
on  artificial  media.  A  suitable  medium  for  growing  the  organism  was  found 
to  be  Nutrient  Agar  containing  1  to  5%  Oleic  Acid.  Cultivation.— Good 
results  may  be  obtained  by  growing  anaerobically  in  broth  3  weeks  and  then 
plating  on  Serum  Agar  with  Neutral  Red  and  about  2%  Oleic  Acid. 

It  can  also  be  grown  in  deep  tubes  of  2%  Glucose  Agar, — the  reaction  of 
^^le01Jlec^luin  being  distinctly  acid.  Whitish  colonies  after  three  or  four  days 
at  37°  C.  appear  which  under  a  low  magnification  show  a  lenticulate  shape. 
The  relation  of  the  bacillus  to  the  suppuration  in  acne  has  been  a  matter 
of  dispute. — M.  &  It. 

Sudmerson  and  Thompson  U3e  an  acid  Serum  Agar  taking  the  deeper  parts 
of  the  comedo  in  which  the  bacillus  usually  predominates,  emulsify  this  in 
Saline  and  spread  thinly  on  the  slope  so  as  to  obtain  colonies  to  pick  off. 

Cultivation  from  the  comedo : — 


T.  H.  C.  Benians  recommended  for  making  Vaccines  to  grow  simply  in  a 
tube  of  broth — the  comedo  being  removed  to  same  and  then  covered  with 
Sterile  Oil.  Staphylococcus  Albus  will  be  present  but  is  negligible — the  bacilli 
out-growing  these  Cocci  in  about  a  week.  The  conditions  are  thought  to 
resemble  those  in  a  sebaceous  gland — L.  i. /is,  1801. 

In  previous  Editions  of  Vol.'ll.,  and  in  Vol.  I.,  19th  Edition,  p.  905,  we 
have  indicated  that  the  name  ‘  Bottle  Bacillus  ’  is  synonymous  with  that  of 
‘  Acne  Bacillus.’  This  should  be  corrected  in  the  light  of  the  recent  work  of 
J.  M.  H.  MacLeod  and  G.  B.  Dowling  (Proc.  Roy.  Soe.  Med.,  Sect.  Dermatol., 
1928).  The  two  are  very  different  organisms.  The  Acne  Bacillus  is  a  true 
bacillus  present  in  lesions  of  acne,  and  it  may  possibly  be  the  cause,  but 
according  to  MacLeod  it  is  doubtful  whether  this  has  been  definitely  proved. 

The  Bottle  Bacillus  these  workers  have  definitely  found  to  be  pathogenic 
and  the  cause  of  seborrhceic  dermatitis.  It  is  a  yeast-like  organism  belong¬ 
ing  to  the  group  of  the  Fungi  imperfecti,  and  is  related  to  Monilia-.  The 
name  should  be  discontinued  and  replaced  by  Spore  of  Malassez,  or  Pityro- 
sporon  Malassezii.  It  can  be  stained  by  the  Giemsa  method  and  is  pleo¬ 
morphic,  the  flask-shape  being  characteristic.  Average  size  3  to  7  ^  by  2  to 
6  a.  Grows  freely  on  Maltose  Agar  at  25°  C.,  Peptone  Broth  with  1%  Oleic 
Acid  and  1%  Glucose  added.  It  is  almost  universally  present  in  the  human 
scalp  and  has  been  cultivated  by  W.  G.  Garner  since  1908. 

For  details  of  Acne  Vaccine  vide  Vol.  I.,  p.  905. 


Actinomycosis. 

A  parasitic  disease,  due  to  the  ‘  ray  fungus,’  first  observed  in  cattle  (wooden 

tongue),  characterised  by  chronic  Inflammation,  with  or  without  suppuration, 
frequently  resulting  in  formation  of  granulation  tumours,  especially  about  the 
jaws.  Vide  Potassium  Iodide,  Vol.  p.  713  and  1030,  for  treatment. 

To  identify  the  fungus.  1.  Place  specimen,  pus  or  sputum,  m  a  fiat  glass 
dish  on  a  black  surface.  Remove  the  characteristic  yellowish  particles  n 
found,  and  carefully  tease  out  on  a  micro-slide  or  cover-glass.  2.  i(ix  turn 
over  the  flame.  Stain  by  the  Gram-Eosin  method. 

The  violet  stained  mycelium  of  the  fungus  -as  tangled  webs  or  scattered 
branching  filaments  will  be  seen  on  a  pink  ground  (leucocytes,  epithelia,  etc.), 

with  a  i  inch  or  even  l  inch  objective.  .  ,  ..  ,  , _ , 

The  “rays”  may  be  observed  without  staining,  but  the  stained  specimens 

are  confirmatory  and  valuable  for  reference. 
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Primary  ovarian  actinomycosis,  a  case  of.  Here  the  ovary  was  the  primary 
seat  of  infection,  and  hence  unique. — L.  i. /09,75s. 

Actinomyces  vaccine  suggested  of  strength  1  Cc.  =  0-0001  Gm.  Solid 
Substance  as  initial  dose  rising  to  1  Cc.  containing  0-001  Gm.,  repeated  accoid- 
ing  to  clinical  symptoms. 

A  case,  the  result  of  chewing  a  stalk  of  corn,  treated  by  Vaccine.  Initial 
dose  1\  millions,  subsequently  5  millions — 17  inoculations  in  all.  Complete 
recovery. — J.  Collie,  B.M.J.  i./i 3,991. 

A  case  of  Actinomycosis  of  the  lungs. — B.M.J.  i./i2,302.  Local  lesion 
closely  resemble  tuberculosis. 

Curetting  with  a  dry  swab  as  opposed  to  the  use  of  a.  sharp  instrument 
found  satisfactory.  Vaccine  in  dose  of  25  million  fragments  once  a  week 
for  a  month.  Four  injections  effected  a  cure  combined  with  large  doses  of 
Potassium  Iodide.  The  above  dose  of  vaccine  is  larger  than  usually  advised 
(3  to  10  million). — C.  W.  Dean,  B.M.J.  i./ 17,82. 

Actinomycosis  of  the  csecum.  On  openingtheabdomen  a  quantity  of  purulent 
fluid  welled  up  (Actinomyces  found).  Potassium  Iodide  50  grains  thrice 
daily. — E.  G.  Slesinger,  L.  i./2o,1220. 

Actinomycosis,  23  cases.  Promoted  efficient  drainage  and  curetted  with  a 
dry  gauze  swab.  Vaccine  therapy  employed. — L.  Colebrook,  L.  i./2i,893. 

Etiology.  II.  Wright’s  theory  supported. — W.  T.  Warwick,  L.  ii./23,497. 

A  case  of  recovery  with  Iodine  internally  and  intravenously.  Patient’s  life 
despaired  of  on  several  occasions.  Had  great  pluck  and  vitality. — A.  Douglas 
Bigland  and  F.  C.  H.  Sergeant,  B.M.J.  iL/23,61. 

Ankylostomiasis  (see  also  Vol.  I.,  pp.  274,  422,  614,  810,  850,  876, 1032). — 
The  worm  producing  this  disease  (AnJcylo stoma  duodenale )  is  about  J  inch  long 
and  of  a  whitish  colour.  Its  habitat  is  the  small  intestine  of  man.  It  attaches 
itself  to  the  mucous  membrane,  and  no  fewer  than  1,000  of  them  have  been 
obtained  from  one  patient.  The  male  and  female  worm  are  quite  different 
in  formation.  The  eggs  produced  by  the  female  pass  away  from  the  patient 
— as  many  as  8,000,000  have  been  delivered  by  a  sufferer  in  a  single  day — 
and  the  small  thread  worm  escapes  from  the  egg.  Mines  afford  an  excellent 
hatching  place  for  the  young  larvae.  Hygiene  and  sanitary  measures  are 
necessary  to  stamp  out  the  disease. 

The  senemia  it  produces  is  probably  due  to  toxins  with  a  haemolytic  action. 

Discussion  on  ankylostomiasis.  Anaemia  caused  is  frequently  profound, 
producing  ultimate  death.  Milk  diet  for  a  day  or  two,  then  Calomel  and 
saline  aperient;  following  morning  Thymol  20  to  30  grains  in  a  cachet,  re¬ 
peated  twice  at  1  hour’s  interval,  with  another  Saline  2  hours  after  the  last 
do^e. — B.M.J.  ii./oq, 1350.  For  further  details  on  Thymol  Treatment  vide 
Vol.  I.,  pp.  274,  810.  Eucalyptus,  Oil,  p.  614. 

According  to  the  latest  information  Thymol  is  replacing  Carbon  Tetrachlor¬ 
ide  for  hookworm. 

Life  History  detailed,  Mode  of  Infection,  Duration  of  Infectivity.  There 
are  said  to  be  two  causative  organisms.  Most  of  the  disease  in  the  Southern 
regions  of  the  U.S.  and  in  Porto  Iiico  was  thought  to  be  due  to  AnJcylostoma 
( Necator ,  Uncinaria)  Americanum,  as  distinct  from  the  generally  known 
A.  duodenale.  A.  Americanum  has  not  been  identified  in  the  Cornish  mines. 
Where  both  species  are  abundant,  individuals  are  often  doubly  infected. 
Methods  of  detectingeggs  in  faeces,  t’.L.i./u,  p.783.  See  also  B.M.J.  iL/09, 775. 
Ankylostomiasis,  Crusade  against,  in  Bengal. — L.  i./2o,828. 

Anthelmintics.  Efficacy  as  tested  on  earthworms.  (See  also  Vol.  I, 
Carbon  Tetrachloride,  p.  274,  FilixMas,  p.  422,  Thymol,  p.  810,  Worms,  p.  1098. 

Mustard  Oil  is  highly  toxic  (explaining  the  anthelmintic  use  of  the  allied 
onion  and  garlic). 

Copper  Sulphate  also, — suggests  its  use  in  enemas  against  Oxyuris.  The 
toxicity  of  this  chemical  is  very  high,  being  equalled  only  by  Mercuric  Chloride 
and  surpassed  by  no  other  drug  so  far  tried. 

Santonin  was  found  efficient. 

Fresh  Pumpkin  and  “•  Squash  ”  Seed  are  quite  powerful  and  harmless 
anthelmintics.  The  active  constituents  are  soluble  in  water.  They  are 
gradually  destroyed  by  boiling.  Thymol  was  found  active  as  also  Cheno- 
podium  Oil,  Aspidium,  and  Betanaphthol. — T.  Sollman,  Jl.  Pharm.  &  Exp. 
Therap.,  Oct..  1918. 
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Carvacrol  p-Dibrombenzene  and  p-Dichlorbenzene  are  suggested 
as  anthelmintics.  Absorption  of  the  last  two  probably  slight.  Non-toxic  — 
Jl.  Pharm.  &  Exp.  Therap.,  Nov.,  1919. 


Anthrax  (for  Antitoxin,  see  Vol.I.  p.905). — Bacillus  Anthracis  was  probably 
the  first  bacterium  to  be  recognised,  inasmuch  as  it  was  associated  with  splenic 
fever  as  long  ago  as  1849.  It  is  responsible  for  ‘  malignant  pustule  ’  in  man. 
If  an  animal  die  suspected  of  the  disease  the  mode  of  examination  is  to  cut 
off  the  ear  and  submit  the  blood  from  the  same  to  bacteriological  examination. 
The  organism  does  not  spore  in  the  body  of  the  animal,  but  if  the  air  gain 
access,  as  in  the  case  of  an  ordinary  post-mortem  investigation,  the  organism 
spores  rapidly  and  hence  becomes  a  grave  source  of  danger. 

The  organism  almost  invariably  occurs  as  long  filaments,  particularly  in 
broth  cultures  (is  non-motile).  It  grows  on  ail  the  ordinary  media  both  at 
room  and  body  temperature,  and  produces  in  gelatin  ‘  stab  ’  cultures,  typical 
‘  inverted  fir  trees  ’  appearance.  By  growing  at  42°  C.  a  non-sporing  form 
can  be  produced,  which  is  the  mode  of  attenuation  for  the  immunisation  of 
animals,  as  introduced  by  Pasteur.  The  spores  retain  their  vitality  and 
pathogenicity  for  years  in  the  dry  condition.  Martin  has  shown  that  the 
organism  produces  an  alkaloid  which  is  the  fever  producer  and  an  albumose 
which  induces  the  coma.  The  malignant  diseases  which  the  organism  produce 
in  man  have  been  satisfactorily  treated  by  Sclavo’s  Serum  (q.v.)  or  by  excision. 
If  not  diagnosed  in  time  the  organism  may  invade  the  blood  stream,  causing 
death,  with  symptoms  of  splenic  fever,  but  the  spleen  is  not  so  enlarged  nor 
the  bacilli  so  numerous  in  the  organs. 

Changes  which  occur  in  growth  of  the  organism. — B.M.J.  ii./n,1665. 

Staining  of  the  blood  may  be  conducted  by  Gram’s  method  (counterstaining 
with  Eosin),  also  by  Alkaline  Methylene  Blue.  It  is  Gram  positive. 

Safranin — 1  in  5,000  is  stated  to  kfllthespores  of  B.  anthracistn  30  minutes. 
— G.  Salviola,  per  P.J.  i./23,547. 

Anti-anthrax  serum  alone,  i.e.,  without  surgical  excision  of  the  local  lesion, 
is  the  treatment  of  choice.  50  to  100  Cc.  are  given  intravenously,  and  the 
injections  continued  dailv  until  temperature  drops  to  normal.  It  is  best  to 
begin  with  50  Cc.  normal  saline  solution  containing  5  drops  of  serum.  Also 
of  value  prophylactically  in  10  Cc.  doses  subcutaneously. — A.  E.  Hodgson, 
L.  ii./28,594. 


Appendicitis.— Common  intestinal  parasites  seem  to  be  associated  with 
this  disease,  e.g.,  Ascaris  lumbrieoides  and  Tricocephalus  dispar.  Ohauvel  has 
pointed  out  that  appendicitis  appears  to  be  the  most  prevalent  among  meat- 
eaters,  and  notably  beef-eaters.  It  is,  on  the  other  hand,  unknown  amongst 
Arabs  or  the  Chinese.  In  religious  communities  in  Brittany  where  meat  is 
never  eaten,  appendicitis  is  unknown. 

Disease  of  the  vermiform  appendix  may  be  initiated  more  frequently  than  is 
commonly  supposed  by  entozoa,  e.g.,  Oxyuris  V ermiculans&nd  Frichoce.pnalus 
Trichiurus  may  prepare  the  way  for  bacterial  infection.  B.M.J.  i./io,4— 


“  Wisp  ”  Bacillus  found  in  septic  wounds — a  small  slender  Gram  +, 
non-motile.  In  V-shaped  bundles  something  like  the  diphtheroid  group. 

Grows  in  the  depths  of  an  agar  or  glucose-agar  shake  or  stab.  Ubiigar 

anaerobe.  In  civil  practice  found  in  appendix  abscess  cases  or  -aier  suppu¬ 
rations  from  the  intestines. — A.  Fleming,  L.  ii./i5,642. 


Beri  Beri.  Syn.  A  form  of  Polyneuritis.— This  disease  infests 
federated  Malay  States  and  parts  of  China. 


the 


Etiology. — The  disease  is  attributed  to  the  ponsumption  ^  white  or 
polished ’’  rice.  Vitamin  B.  deficiency  is  dealt  with  p.  lCu  and  111.  Ao 
istinctive  organisms  have  been  found  either  m  bloou  or  un  e. 

Evkman  first  brought  forward  (1897)  evidence  to  establish  a  cl°»e  coll¬ 
ection  between  the  polished  rice  and  the  inc»dence  of  beri  b  .  ^g'^  poly- 

Misties  in  man  which  arise  from  degeneration  of  peripheral  nerves  u  y 

SStk  »«.,  paralysis,  muscle  .teophy wltt 
ave  their  counterpart  in  birds  fed  on  milieu  rice,  r  ~euii  s 

ce  bran  revives  them.  .  ,  . 

Rice  polishings  comprise  from  S  to  10%  by  weight  of  the  original  *.a  n. 
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‘  Overmilled  ’  would  perhaps  be  a  better  term  than  '  Polished  rice.  ’  Rice 
thus  ‘  polished  ’  is  deprived  of  pericarp,  subpericarpal  lajmrs  and  embryo  or 
germ.  It  does  not  occur  in  races  using  partly  milled  “  cured  ”  rice,  and  the 
poorly  nourished  are  more  liable  to  contract  it  than  those  well  fed. 

Treatment,— ( see  also  Voi.  i.,  p.  1035.) 

In  the  Philippines  a  preparation  of  rice  polishings  called  Tiqui-Tiqui  is 
stated  to  be  efficacious  for  children. 

The  addition  of  Phaseolus  Radiaius  fruits  to  rice  has  also  been  advised 
ef.  Vol.  I.,  p.  877. 

The  neuritis-preventing  principle  in  rice  polishings  is  insoluble  in  Ether, 
it  is  not  inorganic,  it  is  not  volatile,  but  is  destroyed  by  heat.  It  is  absorbed 
by  charcoal  and  cannot  be  recovered  by  water,  Absolute  Alcohol  or  Ether. 
Five  Cc.  of  an  extract  equal  to  5  grains  of  rice  polishings  were  sufficient  to 
protect  fowls  subsisting  on  polished  rice,  but  2\  Cc.  were  not. — Review  of 
Tropical  Diseases. — Pr.,  Aug.  ’13,218.  See  also  Casimir  Funk,  B.M.J.  h/13, 
814,  and  H.  Fraser  and  A.  T.  Stanton,  L.  ii./i4,398. 

An  adult  accustomed  to  the  use  of  polished  rice  would  require  1-75  ounces 
of  Polishings  daily.  The  active  substance  is  soluble  in  91%  Alcohol. 

Liquid  Extract  of  Rice  Polishings,  made  with  acidulated  Alcohol 
of  strength  1  Cc.  =  10  Gm.  fat-free  polishings.  Another  liquid  Extract  pre¬ 
pared  more  thoroughly  was  also  tried  (1=5).  This  contains  less  Alcohol  in 
the  finished  product.  Effectual  in  animal  experiments  (cocks).  Dose  for 
adult  human  beings  2  drachms.  Rice  Bran  Powder  in  dose  of  8  to  25  Gm. 
is  also  given. — A.  T.  Stanton,  L.  ii./i2,1005  ;  see  also  L.  i./i4,98. 

The  substance  or  substances  in  the  polishings  and  in  unoolished  rice  pre¬ 
venting  beri-beri  are  soluble  in  Alcohol  and  are  decomposed  by  Sodium  Hy¬ 
drate.  Experimental  proof. — H.  Fraser  &  A.  T.  Stanton,  L.  i./i5>1021. 

The  Anti -beri-beri  vitamins  occur  in  the  aleurone  layer  of  the  grain  be¬ 
neath  the  husk  and  in  the  germ  of  the  grain.  British  flour  owing  to  its  ex¬ 
cessive  refinement,  involving  the  almost  complete  removal  of  the  aleurone 
layer  with  the  husk,  and  also  of  the  germ,  is  not  protective  against  beri-beri. 
“■  Atta,”Indian  flour  contains  the  aleurone  layer  and  the  wheat  germ — this 
is  protective  against  beri-beri.  A  mixture  of  the  two  used  for  our  men. 
Yeast  extract  under  the  name  Marmite  also  added  to  the  British  soldier’s 
diet. — Sir  W.  H.  Willcox,  L.  ii./i7,677.  See  also  L.  i./i6,553,  and  F.  Gowland 
Hopkins,  B.M.J.  i./ig,507. 

Tikitiki  Extract,  20  drops  every  3  hours,  the  usual  amount  given  is  not 
considered  sufficient  quantity  and  a  dose  of  3  Cc.  every  hour  recommended. 
The  extract  may  fail  in  infantile  beri-beri  if  (1)  disease  too  far  advanced,  (2) 
associated  with  broncho-pneumonia,  (3)  extract  of  inferior  quality  or  dose  too 
small. — A.  V.  Tupas,  T.D.B.,  Vol.  19,  1922/757. 

Rice  in  relation  to  foeri-toeri  in  India.. 

Although  rice  is  the  staple  diet  of  millions  in  India,  beri-beri  is  not  widely 
distributed,  its  distribution  as  endemic  being  limited  to  a  strip  of  coastal  area 
in  the  Madras  Presidency,  part  of  Bengal  and  Assam,  the  coast  of  Burma  and 
the  valleys  of  the  Irrawaddy  and  Salween  rivers  in  that  province.  Although 
consumption  of  raw,  milled  and  polished  rice  is  as  great  on  West  Coast  as  East, 
beri-beri  is  unknown  on  the  former  but  prevalent  on  the  latter.  As,  in  both, 
decorticated  rice  is  the  staple  diet,  it  is  clear  that  there  must  be  some  influence 
other  than  rice  at  work.  12,500  cases  reported  from  endemic  areas  of  Madras 
in  5  years,  as  compared  with  102  in  21  years  in  non -endemic  areas.  In  general, 
more  raw  milled  and  polished  rice  than  parboiled  rice  is  eaten  by  the  people 
in  the  endemic  areas,  and  it  would  therefore  seem  that  the  distribution  of  the 
malady  in  Madras  is  associated  with  consumption  of  the  former,  but  many  facts 
make  it  impossible  to  affirm  that  “  beri-beri  never  appears  when  under-milled 
rice  only  is  used,”  or  that  “  beri-beri  does  not  occur  when  parboiled  rice  is 
eaten.”  Although  it  is  only  within  recent  years  that  machine-milling  of  rice 
has  been  practised,  beri-beri  seems  to  have  extended  its  endemic  borders 
scarcely  at  all  during  the  past  89  years.  Out  of  12,500  cases,  over  2,000  were 
reported  from  districts  where  home-poundecl  (raw  or  parboiled)  unpolished 
rice  was  in  general  use.  Although  not  true  of  endemic  areas  of  Madras  Presi¬ 
dency  that  beri-beri  never  appears  when  under-milled  rice  only  is  used,  it  is 
true  of  the  non-endemic  areas.  While  under-milled  and  parboiled  rices  may, 
and  do,  afford  protection  against  the  disease  outside  the  endemic  zone,  they 
do  not  always  do  so  inside  that  zone.  Amongst  religious  sects,  the  Hindus, 
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Me  greatest  nee-eaters  of  all,  are  least  afflicted  with  beri-beri,  and  the  orthodox 
Hindu  does  not  use  parboiled  rice,  while  other  castes  do.  It  would  seem  that 
residence  in  an  encfem/c  locality  imparts  to  certain  individuals  a 
^^pPtibnicy disease  which  favours  its  development  under  conditions 
ot  life  not  sufficient  to  cause  it  in  others  not  rendered  susceptible  by  such  resi¬ 
dence.  No  satisfactory  evidence  that  the  malady  is  associated  with  storage 
or  deterioration.  Parboiling  rice,  while  preserving  much  of  its  Vitamin  B 
involves  considerable  loss  of  Vitamin  A.  Pigeon  experiments  as  to  nutritive 
value  show  that  raw  unpolished  rice  is  best,  followed  by  raw  paddy,  parboiled 
unpolished  rice,  parboiled  highly  polished  rice,  and,  worst  of  all,  raw  polished 
rice.  Parboiled  rice  may  be  reduced,  by  washing,  to  the  status  of  a  raw  milled 
and  polished  rice — few  rices  used  in  India  are  wholly  devoid  of  Vitamin  B. 
Rices  known  to  have  been  habitually  used  by  sufferers  from  beri-beri  not  by 
any  means  always  those  most  deficient  in  Vitamin  B.  No  strict  parallelism 
between  degree  of  Vitamin  deficiency  of  rices  and  association  with  human 
disease.  A  rice  potent  to  cause  polyneuritis  columbarum  may  yet  not  be 
associated  with  human  beri-beri  in  places  where  it  is  known  to  be  the  staple 
diet  of  human  beings.  No  pigeons  fed  on  highly  milled  and  polished  rice 
developed  beri-beri,  but  they  developed  polyneuritis.  “  There  is  no  such 
thing  in  nature  as  a  diet  wholly  wanting  in  Vitamin  B,  which  is  not  at  the  same 
time  imperfect  in  other  respects.”  Possibility  of  overlooking  the  fact  that 
foods  are  not  only  Vitamin-deficient  but  ill-balanced.  Pigeon  experiments 
show  that  beri-beri  is  caused  by  insufficiency  of  Vitamin  B  rather  than  by 
complete  want  of  it.  It  is  doubtful  whether  true  beri-beri  can  be  directly 
caused  by  Vitamin  B  deficiency,  though  it  is  an  essential  factor  in  the  condition. 
A  poison  may  exist  which  imparts  to  polyneuritis  columbarum  the  characteristics 
of  true  beri-beri.  This  poison  is  probably  peculiar  to  certain  places,  or  is 
evolved  in  persons  residing,  or  who  have  resided,  in  certain  places,  and  its 
operation  is  rendered  possible  by  the  insufficient  intake  of  a  certain  Vitamin 
or  Vitamins  in  an  otherwise  ill-balanced  diet  excessively  rich  in  starch  and 
deficient  in  suitable  proteins.  One  is  not  convinced  that  when  arguing  about 
the  cause  of  “  beri-beri  ”  we  are  always  discussing  the  same  condition,  as  it 
was  possible  to  produce  in  pigeons  no  less  than  4  distinct  “  beri-beri  like  ” 
diseases,  by  means  of  rices  in  common  use.  Further  progress  is  necessary 
along  lines  separating  these  beri-beri-like  states  into  recognisable  entities, 
in  order  to  determine  causal  factors  in  their  production. — R.  McCarrison, 
B.M.J.  i./24,414,425. 

A  biochemical  investigation  showed  that  in  human  beri-beri  and  poly 
neuritis  in  animals  the  total  fat  content  falls,  the  blood  sugar  content  is  high  , 
the  Calcium  and  Phosphorus  contents  are  low,  and  there  are  marked  changes 
in  lipoidal  products.  The  symptoms  are  suggested  as  being  due  to  a  dis¬ 
turbance  of  lipoid  metabolism. — C.  D.  de  Langen,  per  T.D.B.  Vol.  20/23,391. 

The  B.M.R.  in  beri-beri  patients  was  found  to  be  the  same  as  in  normal 
controls.  The  respiratory  quotients  were  normal  and  no  evidence  was  found 
of  damage  to  the  excretory  power  of  the  kidney. — Jl.  Trop.  Med.,  April  1/24,78, 

An  epidemic  of  beri-beri  thought  to  be  due  to  cooking  parboiled  rice  under 
steam  pressure. — per  Jl.  Trop.  Med.,  May  1/24,123. 

B.  asthenogenes,  an  aerobic  saprophyte,  capable  of  living  anaerobically, 
cultivated  on  polished  rice,  produces  free  acid  up  to  1%  ;  if  the  acid  produced 
is  continually  neutralised  22%  can  be  obtained,  chiefly  of  Propionic  Acid. 
The  effect  of  B.  asthenogenes  infection,  in  young  pigs  fed.  on  polished  rice, 
is  to  cause  ulceration  of  the  stomach  due  to  Propionic  Acid.  Results  of 
fermentation  profoundly  modified  if  husks  and  rice  are  mixed  in  equal  pro¬ 
portions,  or  if  large  amounts  of  protein  food  are  present.  Authors  consider 
these  facts  should  be  considered  with  reference  to  beri-beri  among  human 
rice-eaters. — “  Research  on  Beri-beri,”  P.  Noel  Bernard  and  J.  Gmilerm,  Jl. 
Trop.  Med.,  April  1/24,82. 

Beri-beri  in  Japan.  Half  a  million  cases  yearly,  with  average  death-rate 
of  about  10,000,  i.e.,  about  0-2  per  1,000  of  population.  Heat  seems  to  fa  nutate 
onset  of  the  disease,  which  chiefly  affects  mxants  and  young  adidts.  - 
the  result  of  experimental  feeding  of  healthy  men  of  diets  with  a  : low '  content 
of  Vitamin  B,  it  was  found  that  the  incubation  period  of  the  disease  was  7 
to  19  days,  with  full  development  in  30  to  40  days.  Onset 
diets  rich  in  carbohydrates.  Treatment  by  large  quantities  of  bran. 

B.M.J. B.  i./24,45. 
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Observations  of  an  epidemic  in  Freetown  Prison  suggest  that  lack  of  exercise 
plays  an  important  part  in  determining  an  attack  of  beri-beri,  where  the  pre¬ 
disposing  conditions  of  diet  exist.—]).  B.  Blacklock,  B.M.J.  i./24,1047. 

Spore-bearing  forms  of  B.  subtilis  found  on  rice  grains  used  by  families 
suffering  from  beri-beri  and  epidemic  dropsy.— S.  R.  Bose,  L.  i./24,1054. 
See  also  H.  W.  Acton  and  R.  X.  Chopra,  I. M.G.,  Jan.,  ’25,1-18. 

Beri-beri  from  a  diet  of  raw  starch. — E.  J.  Kepler,  Jl.A.M.A.ii./25,409. 

For  a  further  consideration  of  Vitamins  and  the  Anti¬ 
neurotic  factor,  see  Vol.  I.,  p.  593  et  seq.,  and  this  Vol.p.  102,  ill. 

Blackwater  .Fever.  Syn.  melanurtc  fever. 

Severe  rigors  generally  at  onset,  bilious  vomiting,  hsemoglobinuria.  Gener¬ 
ally  thought  a  form  of  malaria,  but  Manson  places  it  by  itself  pending  settle¬ 
ment.  Analogy  between  this  and  the  hsemoglobinuric  fevers  of  cattle  is 
striking. — Manson. 

A  case  of  malaria  suffered  from  typical  blackwater  fever  and  had  distinct 
pyrexial  periods  all  differing  as  to  plasmodia,  fever  and  hsemoglobinuria.  Some 
factor  at  work  differing  from  the  usual  processes  of  ordinary  malaria. — Prof, 
Ronald  Ross. — L.  i./n,585. 

The  ordinary  antipyretics  should  not  be  used  ;  sponging  is  generally  sufficient. 

A  critical  review  of  work  in  the  pathology  of  Blackwater  Fever  with  special 
references  to  hsemoglobinuria  and  the  conditions  in  which  jaundice  has  been 
observed. — Prof.  W.  Yorke,  T.D.B.  19/22,631. 

Technique  of  Blanchard  and  Lefrou  for  the  discovery  of  pseudo-spirochsetes 
in  hsemoglobinuric  fever.  10  Cc.  of  blood  is  drawn  from  a  vein  into  a  centrifuge 
tube  containing  1  Cc.  20%  sterile  Sodium  Citrate  solution;  this  is  shaken  up 
to  prevent  clotting  and  is  then  centrifuged  three  times.  After  the  first  centri¬ 
fuge  of  10  minutes  the  corpuscles  are  thrown  down,  leaving  the  citrated  plasma 
above.  The  supernatant  plasma  is  drawn  off  into  a  second  sterile  tube  and 
centrifuged  for  another  10  minutes,  until  there  is  a  light  red  deposit  consisting 
of  red  cells,  leucocytes  and  blood  platelets.  The  supernatant  fluid  is  decanted 
into  a  third  tube  and  centrifugalised  for  20  to  30  minutes ,  till  a  white  deposit 
is  seen — this  contains  the  spirochaete3. — J.  G.  Thomson,  Jl.  Trop.  Med.,  Aug. 
1/23,252. 

The  workers  just  referred  to  discovered  a  parasite  S.  bilihcemoglobinurice  in 
the  blood,  which  they  assign  as  a  cause.  Prof.  Blacklock  of  the  Liverpool 
School  Lab.,  Sierra  Leone,  injected  into  a  healthy  adult  the  blood  of  a  patient 
suffering  from  the  fever.  The  temperature  of  the  patient  at  the  time  was 
102-5°  F.  No  ill-effects  after  6  months.  The  evidence  is  against  a 
spirochcetai  or  other  specific  organismai  origin. — B.M.J. 
i./23,1030.  See  also  L.  ii./23,1362 ;  W.  M.  Hewetson,  Jl.  Trop.  Med.,  Dec. 
15/24,333 ;  G.  C.  Low,  Trans.  Roy.  Soc.  Trop.  Med.,  Yol.  17,  No.  3,  June/  23, 

p. 201. 

“  Blackwater  Fever  ”  is  not  a  disease  per  se  but  only  a  complication  of  a 
severe  infection  of  malaria,  which  is  made  premature  by  the  exhibition  of  a 
dose  of  Quinine  larger  than  that  usually  taken.  Its  action  on  the  large  number 
of  severely  poisoned  cells  accounts  for  the  explosive  character  of  “  Blackwater 
Fever.”  It  should  be  called  “  Malarial  hsemoglobinuria.”  Many  cases  of 
malaria  occur  with  “  Blackwater  Fever,”  but  no  “  Blackwater  Fever  ”  ever 
occurred  in  W.  Africa  without  previous  malaria.  Malarial  parasites  can  be 
found  in  more  than  half  the  cases  both  before  and  after  the  attacks.  The 
presence  of  polychromatocytes  (certain  erythrocytes  in  certain  malarial  bloods, 
which  have  the  characteristic  of  a  peculiar  bluish  staining  known  as  the  con¬ 
dition  of  polychromiasia  or  polychromatophilia)  is  of  great  diagnostic  value 
as  to  the  presence  of  obscure  malaria.  For  the  production  of  the  symptom 
or  complication  of  “  Blackwater  ”  in  Europeans  it  is  not  so  much  the  question 
of  the  number  of  parasites,  but  of  the  amount  of  toxin  set  free,  which,  together 
with  the  poisonous  effect  of  the  Quinine  on  the  polychromatocytes  thus  made, 
produces  a  quantity  of  Hb.  in  excess  of  what  the  body  can  deal  with.  This 
would  explain  why  the  intensity  of  “  Blackwater  ”  varies,  since  it  must  vary 
directly  with  the  amount  and  virulence  of  toxin  operating,  and  to  a  less  extent 
directly  with  the  amount  of  Quinine. 

Prophylactic  Quinine  must  be  used  scientifically.  5  grains  is  not  necessarily 
a  prophylactic  dose,  though  a  useful  average,  and  a  man  with  an  attack  of 
fever  while  taking  this  dose  will  only  have  a  very  mild  attack.  Any  factor 
which  impairs  the  body’s  efficiency  may  turn  a  not  too  severe  attack  of  malaria 
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mto  one  of  malarial  hemoglobinuria.— W.  A.  Young,  Jl.  Trop.  Med.,  Dec.  I/23, 

Haemoglobinuric  fever  caused  only  by  repeated  and  intense  infections  with 
pernicious  malaria  over  prolonged  periods  and  in  the  author’s  opinion  the  only 
parasite  concerned  as  the  true  causal  factor  is  P .  falciparum  ( Syn .  Laverania 
balance)— morphology.—  J.  G.  Thomson,  Int.  Conf.  Trop.  Am.,  ’*1 130 
\\ .  M.  James  thought  there  were  few,  if  any,  to-day  who  hold  that  blackwater 
fever  is  a  clinical  entity  unconnected  with  malaria .  He  agreed  with  Thomson 
as  to  P.  falciparum  being  the  causal  factor.  The  proportion  of  parasites  on 
blood  examination  was  remarkably  constant,  being  80%  P.  falciparum,  24% 
P.  vivax  and  1%  P.  malaria. —ibid,  130,189. 

Caffeine  Sodium  Benzoate  intravenously  twice  daily,  morning  and  afternoon 
accompanied  by  large  quantities  of  saline  water  hypodermically  or  intra¬ 
venously  good. — A.  A.  Facio,  Int.  Conf.  Trop.  Am.,  ’24,144. 

In  spite  of  all  the  weight  of  authority  behind  it,  the  creed,  in  my  opinion, 
that  blackwater  fever  is  uniformly  of  malarial  character 
requires  more  proof.  The  peculiarity  of  the  geographical  distribution 
of  hsemoglobinuria,  which  by  no  means  coincides  with  that  of  malignant 
or  subtertian  malaria,  makes  me  sceptical  as  to  their  invariably  identical 
etiology. — S.  M.  Klages. 

Blastomycosis. — Stoddard  and  Cutler  reviewed  the  entire  subject  of  yeast 
organisms  producing  pathological  conditions.— Rockefeller  Institute  for 
Research,  Monograph  No.  6,  1916,  B.M.J.  i./i7,460. 


Botulism. 

Food  Poisoning  (Bacterial). 

Savage  divides  food  poisoning  outbreaks  of  bacterial  origin — chiefly  caused 
by  flesh  foods — into  three  classes.  (1)  Those  due  to  Gaertner  group  bacilli 
— the  great  majority  of  the  large  outbreaks.  (2)  Cases  of  botulism— a  small 
group  due  to  B.  botulinus.  (3)  Those  due  to  toxic  action  of  other  bacteria, 
usually  stated  to  be  putrefactive  bacteria,  such  as  B.  coli,  B.  proteus,  but 
there  is  no  clear  evidence  on  this  point. 

Gaertner  Group  Bacilli.  The  Gaertner  (or  Salmonella)  group  is  fairly 
distinctive  and  intermediate  between  B.  typhosus  and  B.  coli  in  the  colon- 
typhoid  group  of  bacteria,  and  is  frequently  called  the  Paratyphoid-Enteritidis 
group.  They  possess  the  following  characteristics  :  short  sporeless  bacilli  with 
rounded  ends,  motile,  gram  negative,  grow  on  gelatin  with  white  or  translucent 
growth  without  liquefaction.  Pathogenic  members  of  this  group,  including 
B.  enteritidis,  B.  paratyphosus  B,  B.  suipestifer ,  have  the  property  in  the  animal 
body  of  producing  toxins  which  are  remarkably  heat-resisting.  This  accounts 
for  numerous  poisoning  outbreaks  in  which  no  living  Gaertner  organisms  were 
found — sterilisation  killing  bacteria  but  leaving  toxins  unchanged. 

Differentiation  of  food- poisoning  bacteria. — The  sodium  salts 
of  citric,  d  tartaric,  l  tartaric,  m  tartaric,  fumaric  and  mucic  acids  are  useful  in 
differentiating  the  salmon ellas.  The  organisms  vary  in  their  power  to  de¬ 
compose  the  sodium  salts  ;  all  the  acids  mentioned  yield  insoluble  lead  salts, 
and  by  these  two  factors  the  members  of  the  group  can  be  differentiated  with 
the  exception  of  B.  enteritidis  Gaertner  which  is  variable.— H.  C.  Brown  and 
Co-workers,  L.  L/26, 117. 

Fermentation  of  salts  of  organic  acids  as  aid  to  differentiation — original 
papers  :  ref.  Jl.  of  Hygiene,  XXIII,  No.  1.,  Oct.  15/24. 

Investigation  of  the  Salmonella  group,  with  special  reference  to  Food 
Poisoning.  The  name  includes  the  B.  Enteritidis  of  Gaertner,  the  Paratyphoid 
A  and  B,  B.  Aertrycke  (4  types),  and  B.  suipestifer  (including  B.  paratyphoid  C 
and  the  hog  cholera  type),  and  B.  abortus  equi. — B.M.J.  i./ 25,373.  See  also 


The  bacteriological  diagnosis  of  botulism. — B.M.J.E.  L/26, 36. 

The  use  of  certain  carbohydrates  and  glucosides  to  distinguish  members  of 
le  Salmonella  group  of  food-poisoning  bacilli.— F.  Wokes  and  J.  H.  Irwm, 
rit.  Ph.  Conf.,  1927,  P.J.L/27, 747;  C.B.  iL/27, 37. 

Food  poisoning,  affecting  308  of  730  inmates  of  Plymouth  Workhouse  and 
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Infirmary,  apparently  due  to  heat-resisting  toxin  of  Salmonella,  as  no  living 
food  poisoning  organism  found.' — L.  i./25,l254. 

B.  botulinus  is  a  large  bacillus  (4  to  9  ^  by  09  to  1*2  m),  which  sometimes 
forms  short  threads.  It  is  an  obligate  anaerobe,  slightly  motile,  with  four  tc 
eight  flagella.  The  optimum  temperature  of  growth  is  20 — 30°  C.' — spores 
are  not  formed  at  37°  C.  It  is  Gram  positive,  but  does  not  hold  the  stain 
strongly.  The  bacillus  will  not  grow  to  any  extent  in  the  animal  body,  poison¬ 
ous  effects  being  produced  by  toxins  excreted  into  nutrient  material.  The 
toxins — unlike  those  from  the  Gaertner  group — are  destroyed  by  efficient 
cooking.  B.  botulinus  will  not  grow  an  media  containing  more  than  6% 
Sodium  Chloride,  so  that,  in  salting,  a  10%  solution  of  brine  should  be  used. 
— From  Food  Poisoning  by  W.  G.  Savage.  See  also  Food  Preservatives  and 
Ptomaines,  this  Vol. 

Sporing  aerobic  bacilli  are  frequent  in  sound  canned  foods,  but  are  unable 
to  develop  and  remain  as  harmless  spores.  Obligate  anaerobic  bacilli  arc 
rarely  present  in  sound  tins,  but  were  nearly  always  associated  with  obtru¬ 
sively  decomposed  conditions  in  the  tin.  Nearly  62%  of  sound  tins  are  not 
sterile,  the  worst  offenders  being  crab  and  lobster. — Food  Invest.  Special 
Report,  No.  11,  Na.,  110,  *22,614. 

OccMWJsce. 

In  624  samples  of  soil,  vegetables,  fruit,  feeding  stuffs,  etc,  collected  in 
California,  the  bacillus  was  found  in  about  30%,  and,  contrary  to  common 
assumption,  more  abundantly  in  virgin  mountain  and  forest  soils  than  in 
cultivated  places.  The  bacillus  seems  to  be  a  common  soil  anaerobe,  but 
conditions  under  which  it  causes  toxic  symptoms  in  man  have  not  been  defined. 
—Na.,  Ill,  ’23,95. 

The  Symptoms  of  Botulism  are  very  characteristic,  and  strikingly 
different  from  those  met  with  in  ordinary  food-poisoning  cases.  They  are 
almost  entirely  referrable  to  lesions  of  the  central  nervous  system.  Prominent 
conditions  are  those  due  to  disturbance  of  digestive  tract — thirst,  feeling  of 
constriction  in  the  throat,  dysphagia,  obstinate  constipation,  and  ocular  symp¬ 
toms.  Symptoms  usually  appear  12  to  24  hours  after  eating  the  infected  food. 
Canned  Food  Poisoning. 

Tins  passed  as  sound  often  contain  living  micro-organisms  in  dormant  state, 
becoming  unsound  when  conditions  favour  vegetation  of  spores  of  proteolytic 
or  fermentative  micro-organisms.  Specific  bacteria  associated  with  outbreaks 
of  food-poisoning  confined  to  the  Salmonella  group  ( B .  cnteritidis  Gaertner  and 
B.  certryclce)  and  the  B.  botulinus ,  which  are  rarely  found  in  canned  foods 
imported  into  U.K.  The  Salmonella  group  has  been  responsible  for  51  out 
breaks  of  food-poisoning  in  the  U.K.  since  1882,  16  of  which  were  due  to  the 
living  bacilli  and  27  due  to  undestroyed  toxins  formed  before  canning;  26 
were  caused  by  canned  meats.  In  10  out  of  14  outbreaks  1919 — 22  the  tins 
came  from  S.  America,  which  supplies  53*5%  of  canned  meat  imported  by 
U.K.  16  of  the  remaining  outbreaks  due  to  this  group  were  due  to  salmon 
(infected  with  living  bacilli,  survivals  from  infection  at  place  of  canning), 
and  9  to  other  fish,  Crustacea  or  fruit.  In  the  case  of  fish,  contents  of  tins 
undergo,  in  time,  maturation  changes,  which  are  considered  beneficial  rather 
than  otherwise.  Botulism  is  common  in  U.S.  and  Canada' — 84  outbreaks 
between  1906 — 20,  comprising  319  cases  with  206  deaths,  all  traced  to  tins 
of  canned  fruit  or  vegetables  (the  primary  seat  of  B.  botulinus  is  in  the  soil). 
Canning  does  not  kill  the  spores  in  the  fruit  if  already  present.  The  spores, 
if  scanty,  will  not  produce  sufficient  changes  to  cause  rejection  of  tins  as 
unsound  but  will  cause  tins  to  be  ‘  blown  ’  and  contents  to  have  offensive 
odour ;  non- vegetating  spores  of  bacillus  not  injurious.  Discovery  of  a  hitherto 
unrecognised  bacillus,  B.  pleofructi,  regarded  as  chief  catise  of  spoilage  of 
tinned  fruit ;  non-pathogenic  to  guinea-pigs  and  mice,  and  coccoidal  in  form 
until  it  vegetates  when  it  grows  long  and  slender.  Most  tins  of  condensed 
milk  are  imported  from  U.S. — no  sound  tins  of  sweetened  milk  found  to  be 
sterile.  Possibility  of  transmission  of  specific  infectious  diseases  by  canned 
foods  negligible,  as  also  is  chemical  contamination  by  absorption  of  tin.  Vita¬ 
min  A  not  destroyed  by  canning  process,  but  Vitamins  B  and  C  are ;  diet  of 
canned  foods  must  be  supplemented  by  Vitamin  foods. — “  Canned  Foods  in 
relation  to  Health,"  W.  G.  Savage  and  R.  F.  Hunwicke,  B.M.J.  i./24,127. 

B.  Botulinus  spores  are  highly  resistant  to  heat. — Details  re  canning  fruit, 
etc. — Y.B.P.  1919,  39. 

Home-canning  methods  responsible  for  recent  small  outbreaks.  Several 
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methods  are  employed,  but  sterilisation  under  pressure  is  the  only  one  recom¬ 
mended.  For  such  vegetables  as  peas,  corn,  string  beans,  spinach,  asparagus 
and  root  vegetables,  and  for  meats,  the  various  boding  water  methods  are  very 
unsafe  and  should  not  be  used. — Jl.A.M.A.  ii. /28,73b. 

Epidemiologic  analysis  of  425  outbreaks  of  food  poisoning  in  the  US  4 
1923-1925.— Jl.A.M.A.  L/28, 462.  ’ 

For  further  details  of  Botulism,  Antitoxin,  etc,,  see  Vol  I , 

p.  1039. 

BuHgp&^gB.  A  disease  on  the  Gold  Coast — a  micro-organismal  infection. 
Slides  of  pus  show  heavy  infection  of  yeast  cells.  Painful  tumours  are  formed 
in  the  affected  muscles.  It  is  thought  to  be  caused  and  perpetuated  by  a 
yeast  fungus  in  infected  grain.  The  yeast  cell  is  probably  absorbed  from 
the  intestine  in  the  same  way  as  fat  is  by  migratory  leucocvtes  and  thence 
into  the  general  circulation. — C.  R.  Patton,  B.M.J.  i./i6,483. 

Cancer*  Sarcoma,  and  other  Malignant  Tumours. 

At  the  time  of  going  to  press  for  the  last  Edition  of  Volume  II  of 
our  work,  W.  E.  Gye  and  J.  E.  Barnard,  working  under  the  auspices 
of  the  Medical  Research  Council,  claimed  to  have  discovered  the 
causal  organism  of  malignant  growths. 

Although  the  virus  is  a  filter -passing  organism  it  has  been  rendered 
visible  by  the  application  of  optical  methods,  and  has  even  been  photographed. 
The  virus  alone  does  not  produce  a  tumour,  but  when  injected  with  virus-free 
extracts  of  sarcoma-tumours  a  malignant  new  growth  is  produced,  showing  that 
the  extracts  contain  a  '  specific  factor  ’  enabling  the  virus  to  attack  the  cells. 
There  is  no  species  specificity  so  far  as  the  virus  is  concerned,  but  the  ‘  specific 
factor  ’  shows  a  very  strict  specificity.  According  to  these  workers  there  are 
therefore  two  factors  concerned  in  the  aetiology  of  cancer  :  (1)  a  living  virus — 
the  extrinsic  factor,  and  (2)  a  chemical  substance  produced  by  the  cells — the 
intrinsic  factor.  The  causal  organism  apparently  is  “  in  the  air,”  but  it  does 
not  appear  to  affect  normal,  healthy  tissues.  There  is  no  suggestion  that  a 
cure  for  cancer  has  been  discovered,  but  the  observations  1  may  represent 
a  solution  of  the  central  problem  of  cancer.’  So  far  they  have  only  been  able 
to  reproduce  sarcomata.  Long  and  complete  papers  by  these  workers  were 
printed  in  the  Lancet  of  July  18th,  1925. 

Since  that  date  the  Lead  Treatment  has  received  marked  atten¬ 
tion  under  the  guidance  of  Prof.  Blair  Bell  and  the  Liverpool  Cancer 
Research  Organisation.  Numerous  specialists  have  reported  on 
the  clinical  use  of  Lead  compounds,  and  a  concise  resume  of  their 
opinions  in  chronological  order,  from  1922  to  1928,  is  provided  in 
Vol.  I.,  pp.  372-374  and  p.  1043. 

What  may  be  called  the  Shaw  Mackenzie  Lipase  Theory  or  the 
Sodium  Oleate  treatment  is  also  discussed  in  Vol.  I.,  pp.  761,  763. 
The  late  Albert  Wilson  reported  some  success  with  the  method 
(Vol.  I.,  p.  761).  The  same  worker  held  a  strong  brief  for  Goat’s 
Serum  on  the  grounds  that  that  animal  does  not  suffer  from  malignant 
disease  and  hence  the  serum  may  contain  some  chemical  constituent 
both  resistant  and  curative.  Details  are  given  in  Vol.  I.,  p.  1042. 

It  is  convenient  to  divide  the  subsequent  information  under  the 
following  headings  : — 

Reports  of  Cancer  Research  Organisations  (including  some  notable 
reviews  published  in  the  past). 

Recent  General  Papers. 

Diagnosis. 

Cancer  Theories.  t  . 

Filter -passing  Virus  (Discussion  of  Gye  s  work). 

Irritants  in  Relation  to  Cancer. 

Death-rate  and  Statistics  on  Epidemiology. 

Treatment,  Recent  Notes  on. 
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IMPERIAL  CANCER  RESEARCH  FUND. 

Eighteenth  Annual  Report. — Cerium  Salts  were  found  active  in  certain 
experimental  conditions,  but  had  no  influence  on  growing  tumours.  Drew 
approached  the  problem  by  studying  the  rate  of  decoloration  of  dilute  Methy¬ 
lene  Blue  solution  by  normal  and  cancer  cells.  Decoloration  is  much  more 
rapid  with  the  normal.  Russell  and  Gye  have  suspended  tissue  emulsions  in 
fully  oxygenated  deflbrinated  blood  and  measured  the  rate  at  which  oxygen 
is  abstracted  on  incubation  at  body  temperature.  The  more  rapidly  growing 
tumours,  with  exceptions,  absorb  more  oxygen  than  those  growing  slowly. 
Respiration  in  normal  tissues  is  a  fresh  line  of  research  in  connection  with  cancer. 
— Na.,  July  29/20,696. 

Twentieth  Annual  Report. — Attempts  to  determine  whether  Vitamin  A 
deficiency  has  influence  on  growth  of  malignant  tumours.  In  vitro  culture  of 
tissues.  Tar  experiments.— L.  ii./22,198. 

Twenty-first  Annual  Report. — Tryptophane-deficient  diet  in  young 
rats  caused  hypothyroidism  and  complete  disorganisation  of  the  pancreas  by 
oedema.  There  is  a  specific  demand  for  Tryptophane  on  the  part  of  certain 
cells,  and  as  the  result  of  an  inadequate  supply  specific  lesions  with  specific 
symptoms.  The  result  of  the  Tryptophane  deficiency  confirmed  the  conclu¬ 
sion  that  vitamins  are  not  required  by  either  normal  or  cancerous  cells  for 
their  growth  or  life. — L.  ii./23,1368. 

Twenty-third  Annual  Report. — The  researches  of  Gye  and  Barnard 
were  the  outstanding  event  of  the  year ;  the  Fund’s  Laboratory  had  under¬ 
taken  to  test  the  validity  of  the  hypothesis.  Dr.  Gye’s  experiments  had  been 
conducted  with  material  supplied  by  the  Fund. — B.M.  J.  ii. /as, 1015. 

Twenty-fourth  Annual  Report. — Work  had  been  continued  on  the 
validity  of  Gye’s  claims,  and  results  confirmed  the  existence  of  two  factors 
in  the  successful  transmission  of  these  tumours .  It  was  agreed  that  an  Annual 
General  Meeting  be  not  held  in  future  but  that  the  Annual  Report  should 
continue  to  be  issued. — B.M.J.  ii./26,996. 

Twenty-fifth  Annual  Report. — Drs.  Cramer  and  Crabtree  had  visited  I 
Berlin  on  behalf  of  the  Fund  to  investigate  Prof.  Warburg’s  biochemical 
conception  of  the  nature  of  cancer.  Warburg  had  found  that  tumour  tissues ; 
were  not  only  able  to  break  down  carbohydrates  by  normal  respiratory  pro¬ 
cesses,  but  also,  when  deprived  of  oxygen,  can  act  like  yeasts  and  split  carbo¬ 
hydrate,  so  that  Lactic  Acid  appears  as  a  final  product.  Tumour  tissues  can 
employ  both  the  oxidation  and  splitting  processes,  even  when  the  supply  of 
oxygen  is  not  restricted.  On  this  basis,  a  hypothesis  of  tumour  origin  from  i 
Oxygen  deficiency  had  been  erected. — B.M.J.  iL/27, 998. 

Twenty-sixth  Annual  Report. — From  a  comparison  of  the  mortality- 
statistics  of  other  countries,  Dr.  J.  A.  Murray  (The  Director  of  the  Fund) ) 
concludes  that  the  incidence  of  cancer  is  determined  by  general  factors,  local  1 
factors  determining  merely  the  site  at  which  the  cancer  develops.  Work  on 
the  new  fowl  tumour,  discovered  by  Dr.  Begg  in  the  Fund’s  Laboratories 
continues.  The  importance  of  the  tumour  which  had  been  proved  to  arise 
from  endothelial  cells,  lay  in  the  specificity  of  the  *  agent  ’  or  ‘agents  ’  respon¬ 
sible  for  its  transmission,  in  that  it  restricts  its  activity  entirely  to  endothelial  I 
cells.  The  view  that  the  filterable  fowl  tumour  is  not  a  true  malignant  neo-  - 
plasm  but  an  infective  granuloma  cannot  therefore  be  sustained.  Experiments : 
on  the  effect  of  diet  on  cancer  showed  that  there  was  no  reliable  evidence  which 
would  indicate  a  casual  relation  between  cancer  and  the  absence  or  presence 
or  the  excess  of  any  particular  dietetic  constituent.  Prof.  Heidenhain’s  belief 
in  the  transmissibility  of  cancer  from  animals  to  man  prove  to  be  based  on  error. > 
With  regard  to  the  Warburg  theory  experiments  showed  that  high  aerobic) 
glycolysis  of  cancer  cells  cannot  serve  to  distinguish  cancerous  from  non- 
cancerous  proliferations ;  a  similar  phenomenon  had  been  observed  in  the  study 
of  cellular  overgrowths  produced  by  virus  infections.  As  to  the  therapeutic 
possibility  of  affecting  cancer  growth  by  varying  the  Oxygen  pressure  in  the 
inspired  air,  this  wTas  found  of  no  value,  even  within  the  limits  of  safety.—  . 
B.M.J.  ii./28,1018. 

Ninth  Annual  Report  of  the  Imperial  Cancer  Research  Fund. — 
The  increase  of  cancer  is  referable  to  certain  anatomical  regions  and  not  to 
others— thus  in  males  the- increase  is  almost  confined  to  the  alimentary  canal, 
—especially  the  stomach,  while  in  females  it  mainly  affects  the  same  system, 
stomach  and  intestines,  although  the  breast  suffers  also.  There  -would  appear  : 
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d  fee  no  special  feature  in  the  ‘  soil  ’  favouring  the  growth  of  cancer,  for  trans- 
lantable  tumours  growr  as  well  in  normal  animals  as  in  those  in  which  they 
rst  appeared.  Yet  a  spontaneous  tumour  can  hardly  ever  be  implanted  into 
n  animal  in  wlrich  there  has  arisen  a  spontaneous  tumour.  With  regard  to 
reatment,  it  has  not  been  found  possible  to  arrest  growth  of  spontaneously 
rising  tumours, — it  is  thought  doubtful  whether  any  real  progress  is  to  be 
rade  along  these  lines.  Cancer  is  not  ‘  catching,’  and  ‘  cancer  houses  ’ 
annot  exist.  Heredity  plays  a  part  in  the  development  of  cancer  of  the  breast 
i  mice.  At  all  age  periods  the  disease  was  more  frequent  when  the  mother 
r  either  grandmother,  or  all  three,  had  died  from  cancer  of  this  organ.  Resist- 
nce  has  not  been  induced  either  with  an  animal’s  owm  tumour  or  its  own 
ormal  tissue.  A  number  of  cases  of  natural  healing  of  spontaneous  malignant 
ew  growths  had  been  observed  in  mice  affected  with  spontaneous  cancer. 

The  Fourth  Scientific  Report  of  the  Fund  showed  that  a  portion  of 
ancerous  tissue  transplanted  to  another  part  of  the  same  body  grows  readily 
diile  the  attempt  to  graft  it  upon  another  individual  is  abortive  or  difficult, 
'he  cancerous  overgrowth  of  tissue  is  usually,  and  perhaps  exclusively,  in  some 
art  of  the  body  wrhich  has  been  subject  to  continuous  irritation.  Cancer  of 
he  generative  organs  has  not  increased  at  the  same  rate  as  that  for  other  organs, 
nd  most  of  the  increases  affect  the  higher  age-periods  predominantly. 

E.  F.  Bashford  pointed  out  that  the  common  virus  cannot  exist  for  cat, 
rouse,  and  rat  sarcoma,  nor  yet  for  sarcoma  and  carcinoma, — out  of  a  pure 
deno-carcinoma,  a  sarcoma  may  develop  in  a  certain  number  of  instances, 
hnbryonic  mouse  skin  has  extraordinary  power  of  affecting  a  complete  pro¬ 
motion  against  mouse  mammary  carcinoma. 

Jeventh  International  Congress  of  Medicine  (1913 — London). 

E.  Freund  (Vienna),  stated  that  normal  blood  contains  a  substance  which 
as  the  power  of  destroying  cancer-cells.  He  had  isolated  the  substance,  a 
itty  acid,  which  is  soluble  in  ether  and  does  not  contain  nitrogen.  It  is  not 
resent  in  the  blood  in  carcinoma,  but  in  its  place  is  found  a  substance  which 
ossesses  the  faculty  of  destroying  the  normally  present  fatty  acid.  His 
aeory  is  that  the  deficiency  and  disappearance  of  the  fatty  acid  must  occur 
l  advance  of,  and  not  as  a  result  of,  the  growth  of  a  cancerous  tumour. 

Clowes  (Buffalo)  had  found  that  the  virulence  of  tumours  and  their  rate  of 
rowth  are  directly  proportionate  to  the  potassium  content  and  inversely 
roportionate  to  the  calcium-content. 

Minute  quantities  of  Radium  present  in  most  tissues, — much  increased  in 
ancerous  tissue.  Examination  of  gallstones  (always  associated  with  cam  er) 
how'ed  that  while  a  mere  trace  of  Radium  is  to  be  found  in  them  in  non- 
ancerous  cases,  85  times  as  much  is  present  in  cancer  of  the  bladder,  and 
ven  when  the  cancer  was  elsewhere  than  in  the  gall  bladder  there  existed 
n  increase  of  Radium  in  the  gallstones. 

Radium  can  be  removed  out  of  solution  bv  Staphylococcus  Pyogenes  Aureus. 
’acteria  form  the  common  foci  of  gallstones.  Possibly  bacteria  concentrate 
he  Radium  round  themselves  and  so  form  foci  of  gallstones  thus  leading  to 
ancer  of  the  gall  bladder- — W.  S.  Lazarus  Barlow, — L.  ii./ 13, 729,704. 

NTERNATIONAL  CONFERENCE  ON  CANCER,  London,  July,  1928. 

Relative  values  of  Surgery  and  Radiation.  G.  Regaud  (Radium 
nstitute,  Paris),  said  that  radio-sensitivity  of  cancer  was  extremely 
triable.  Of  the  two  different  species  of  cancer  of  the  cervix  uteri, 
pi  dermoid  (a  stratified  pavement  epithelioma,  showing  structurally 
he  morphological  changes  or  manner  of  growth  peculiar  to  the 
pidermis)  and  glandular,  cures  by  selective  radio-therapy  had  been 
ibtained  only  in  the  former,  due  apparently  to  the  activity  and 
hythm  of  division  on  the  one  side  and  the  secretory  function  on 
he  other.  In  addition,  many  factors  independent  of  radio- 
ensitivity  influenced  the  results  of  radio-therapy,  e.g.,  extent  of 
rimary  cancer,  its  distant  spread,  its  accessibility,  and  the  radio- 
esistance  of  the  intervening  tissues  and  organs.  Ray  action  could 

Vol.  II.  R 


514 


THE  EXTRA  PHARMACOPOEIA. 


be  used  on  a  small  neoplasm  where  it  was  out  of  the  question  in  a 
more  extensive  one.  None  of  the  methods  of  treating  cancer  could 
promise  uniform  success. 

Cancer  of  the  cervix  uteri.  M.  Donaldson  (St.  Bart’s.) 
gave  the  following  grounds  for  definitely  deciding  in  favour 
of  radiation  as  against  hysterectomy — (1)  the  negligible  mortality 
with  radiation,  (2)  statistics  of  survival-rate  in  no  way  inferior,  (3) 
with  improved  technique,  more  patients  will  seek  early  advice,  with 
consequent  improved  results,  (4)  it  will  bring  into  general  treatment 
radiotherapy  in  incurable  cases,  (5)  it  will  encourage  the  younger 
gynaecologists  to  adopt  a  method  of  treatment  which  they  will  be 
able  to  carry  out  more  successfully  than  the  difficult  Wertheim’s 
operation.  W.  P.  Healy  (New  York).  The  most  important 
determining  factors  in  prognosis  were  the  clinical  stage  of  the  disease 
and  the  radio-sensitivity  of  the  tumour,  and,  when  surgery  was 
employed,  early  diagnosis  and  the  degree  of  malignancy.  Comyns 
Berkeley  (London),  gave  figures  relating  to  the  radical  operation. 
He  considered  that  if  the  glands  were  carcinomatous  the  immediate; 
operative  mortality  was  raised  from  12  to  20-6%.  Victor  Bqnneys 
(London)  thought  a  five-year  survival  period  not  enough — 10  years 
should  be  taken  before  absolute  cure  was  claimed. 

Cancer  of  the  rectum. — Sir  C.  Gordon- Watson  described 
his  method  of  approach  by  open  operation  through  the  perineum, 
with  Radium  barrage  per  vaginam  and  Radium  in  bulk  in 
the  lumen  of  the  rectum,  employing  Radium  salt  in  platinum 
needles.  The  future  of  successful  radiation  of  cancer  tissue  depends 
on  the  possibility  of  giving  an  optimum  dose — at  present  empiricism 
is  the  main  guide.  J.  P.  Lockhart-Mummery.  When  operation 
is  performed  under  the  most  favourable  conditions  the  mortality  is 
about  3 *5%  and  cures,  on  a  5-year  basis,  are  50%.  The  best  method; 
of  treatment  is  operation  :  the  prospects  of  cure  are  good,  and  where 
operation  is  possible  the  substitution  of  radiation  is  not  justified. 

Cancer  of  the  /breast.  Prof.  Burton  Lee  (Cornell  Univer¬ 
sity).  Irradiation  in  conjunction  with  conservative  surgery  hac 
justified  itself.  Other  speakers  were  in  agreement  with  this  view. 

Cancer  of  the  fouccal  cavity.  Douglas  Quick  (New  York) 
Radium  preferable  to  X-Rays.  Filtered  Radon  ‘  seeds  ’  employee 
with  good  results.  Applicators  within  the  mouth  were  of  nc 
value.  Stanford  Cade  (London).  Surgical  treatment  had  giver, 
results  so  indifferent  that  those  obtained  by  Radium  appeared1 
brilliant.  In  an  operable  growth  the  choice  should  be  local  excisior' 
with  the  diathermy  knife  and  subsequent  irradiation  of  the  scar. 

Etiology.  James  Ewing  (New  York).  The  older  physicians 
were  probably  correct  when  they  said  that  cancer  of  the  mouth 
would  probably  disappear  if  tobacco,  bad  teeth  and  syphilis  coulc 
be  eliminated.  It  seemed  clear  that  cancer  only  arose  on  tissue 
altered  by  chronic  irritation.  There  was  no  one  exciting  cause  oi 
cancer  nor  one  great  secret  in  the  cancer  cell.  A.  Leitch  (Lend 
Cane.  Hosp.)  negatived  the  claim  of  Gye  and  Barnard.  He  thought 
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;he  ‘  growth  substance  ’  might  yet  come  within  the  range  of  experi- 
nental  investigation.  A.  Borrel  (Strasbourg)  pointed  out  that 
;he  cancer  age  coincided  with  the  age  of  the  whitening  of  the  hair, 
vhen  the  trophic  system  became  a  phagocytic  system.  J.  b! 
VIurphy  (New  York).  The  real  nature  of  the  cancer  agent  seemed 
it  least  to  be  emerging.  The  indications  were  that  one  had  to  deal 
vith  an  endogenous  chemical  substance  rather  than  with  extrinsic 
iving  viruses.  The  parasitic  theory  of  cancer  formation  he  con¬ 
sidered  highly  improbable.  J.  McIntosh  (London).  If  a  virus 
vere  so  small  that  it  could  live  and  multiply  in  the  interior  cells 
t  was  well  situated  for  influencing  such  cells.  The  virus  theory 
lad  been  regarded  too  lightly.  Prof.  Bierich  (Hamburg)  referred 
:o  the  accumulation  of  Lactic  Acid  in  cancer  tissue.  All  cancer 
issue  was  rich  in  the  acid,  which  invaded  neighbouring  tissues 
creaking  down  barriers  which  might  have  hindered  the  progress  of 
;he  disease. 

Medicine  and  Diagnosis.  Sir  Thos.  Horder.  Even  when  the 
growth  was  inoperable  the  treatment  of  the  cachexia  must  be 
!aced  and  life  prolonged  without  adding  to  the  patient’s  discomforts, 
rhe  wave  of  enthusiasm  for  a  fruit  and  vegetable  diet  was  not 
ustified,  patients  at  the  Cancer  Hospital  did  better  on  a  mixed  diet. 
Radiation  undoubtedly  relieved  cachexia  in  some  inoperable  cases. 

Occupational  Cancer.  J.  C.  Bridge  and  S.  A.  Henry  (Home 
Office).  Cancer,  in  order  to  be  classified  as  of  industrial  origin,  must 
:ulfil  two  conditions  :  (1)  that  the  incidence  rate  in  that  occupation 
sxceeds  that  of  the  general  population  to  a  significant  extent ;  (2)  that 
in  the  occupation  there  is  sufficient  association  of  the  worker  with 
a  substance  proved  to  have  carcinogenic  properties.  There  was 
only  one  effective  method  of  prevention — substitution  of  innocuous 
bodies.  A  binding  substance,  non-carcinogenic  to  animals,  had 
been  invented  to  replace  pitch.  T.  H.  C.  Stevenson.  The  car¬ 
cinogenic  influence  of  Alcohol  appeared  to  be  less  than  that  of  syphilis, 
though  both  cause  increased  cancer  mortality  and  point  to  the  rule 
of  a  ‘  godly,  righteous,  and  sober  life  ’  (this  may  explain  the  relative 
escape  from  cancer  of  the  clergy).  0.  Bostoski  and  G.  Schmorl 
[Dresden).  Schneeberg  lung  cancer — a  pulmonary  affection  due  to 
malignant  tumours  of  the  lungs,  found  in  the  Bismuth,  Cobalt,  and 
Arsenic-mining  district  in  Schneeberg. 

Radiology.  C.  Regaud  (Paris).  Given  the  same  quantity  of 
radiation  with  X-Rays  earlier  and  more  marked  effects  were  pro¬ 
duced  when  the  dose  was  given  in  shorter  periods  than  when  spread 
over  a  longer  time.  These  remarks  were  confirmed  by  R.  G.  Canti 
[London). 

Chemotherapy.  Prof.  Blair  Bell.  In  the  synthetic  pre¬ 
paration  of  a  chemotherapeutic  substance,  e.g.,  a  Lead  complex,  not 
enly  should  the  specific  agent  in  regard  to  growth  and  the  malignant 
cell  be  considered,  but  also  the  special  chemical  constitution-function 
of  the  tissue  in  which  the  neoplasm  has  developed,  and  if  it  were 
possible  to  make  a  Lead  preparation  absolutely  specific  for  any  one 
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type  of  malignant  growth  it  would  appear  that  that  preparation 
should  vary  according  to  the  original  tissue  from  which  the  neoplasm 
had  sprung.  It  had  been  found  that  Lead  was  detrimental  to  the 
cancer  cell  and  the  effects  of  radiation  were  augmented  by  the  pre¬ 
vious  use  of  Lead.  There  was  considerable  evidence  to  support  the 
view  that  by  itself  Lead,  even  in  the  crude  preparations  now  used, 
could  cause  disappearance  and  apparent  cure  of  malignant  neoplasms 
and  could  sometimes  beneficially  effect  leukeemia  and  other  neoplastic 
conditions.  Prof.  W.  J.  Dilling  said  the  successes  obtained  by 
Lead  treatment  were  greater  than  could  be  explained  by  spontaneous 
arrest  or  other  causes.  He  expected  a  substance  to  be  hit  upon  more 
effective  than  Lead — but  he  did  not  expect  a  panacea.  The  aim 
was  to  find  something  which  would  retard  the  progress  of  the  malig¬ 
nant  cell  without  damage  to  surrounding  tissues.  Basil  Hume. 
Results  with  the  Lead  treatment  at  St.  Bart’s,  had  been  highly 
unfavourable.  Cases  so  treated  only  lived  for  an  average  of  13 
weeks,  which  was  much  less  than  their  average  expectation  of  life 
had  they  not  been  so  treated.  Grave  health  commenced  in  several 
as  soon  as  treatment  begun.  Stanley  Wyard  concluded  that  Lead 
was  of  absolutely  no  value.  A.  P.  Thomson  treated  55  cases,  with 
favourable  influence  in  15,  but  improvement  was  only  temporary. 
Colloidal  Lead  better  than  Lead  Glycine  or  Colloidal  Lead  Phosphate. 
Prof.  Blair  Bell  replied  to  the  criticisms  and  said  that  it  was  at 
present  admittedly  a  crude  treatment.  Dr.  Pelczar  (Cracow) 
referred  to  research  into  the  action  of  certain  lipoids  and  albumins 
and  the  diminution  of  tumours  following  their  injection.  Sir  Thos. 
IIorder  in  closing  the  discussion  said  that  the  differences  in  results 
with  the  Lead  treatment  were  possibly  in  part  due  to  differences  of 
technique,  but  no  remedy  was  of  practical  value  where  the  margin 
of  safety  between  its  lethal  effect  on  the  vital  tissues  and  the  resorp- 
tive  effects  upon  the  growth  was  less  than  that  which  admitted  of 
reasonable  control.  He  felt  that  the  preparations  of  Lead  at  present 
available  had  not  yet  arrived  at  the  point  of  safety  to  enable  them  to 
advise  their  patients  in  this  direction. 

Early  Recognition  and  Treatment  of  Cancer  of  the  Stomach.  . 
Sir  Berkeley  Moynihan  stated  that  there  were  no  symptoms 
pathognomonic  of  carcinoma  in  any  of  its  stages  ;  the  symptoms  were 
only  suggestive  and  not  conclusive.  The  success  of  medical  treat¬ 
ment  in  early  cases  was  one  of  the  causes  of  the  very  high  mortality 
— instead  of  seeking  to  subdue  symptoms  one  should  seek  to  evoke  , 
them.  Examination  by  the  radiologist,  and  by  the  chemist  for 
blood  in  the  fasces  must  be  insisted  on.  A.  F.  Hurst.  Achlorhydria  1 
was  not  the  result  of  carcinoma  of  the  stomach  but  preceded  its 
development.  Many  cases  of  achlorhydria  were  due  to  chronic 
gastritis  which  was  found  present  in  almost  all  cases  of  carcinoma 
of  the  stomach.  A.  J.  Walton.  The  hope  for  greater  success  lay 
not  only  in  a  wider  recognition  of  the  early  symptoms,  but  in  a 
subjection  of  chronic  ulcers  in  patients  between  40  and  60  instead 
of  prolonged  medical  treatment.  D.  P.  D.  Wilkie.  The  employ¬ 
ment  of  a  Barium  meal  X-Ray  examination  in  all  cases  of  obscure 


BACTERIOLOGICAL  NOTES. 


517 


11-h.ealth.  would  reveal  early  cases  of  carcinoma  when  present, 
though  clinical  signs  and  symptoms  were  still  indefinite.  Prof.  R 
Bastianelli  (Rome)  thought  it  no  exaggeration  to  say  that  with 
ihe  most  hopeful  surgical  technique  it  could  not  he  expected  that 
n ore  than  7%  of  patients  with  stomach  cancer  were  likely  to  be 
;ured.  T.  Izod  Eexnett  (London).  A  carefully  performed  gastric 
malysis  yielded  a  reliable  diagnosis  in  more  than  90%  of  all  cases. 
Prof.  E.  C.  Dodds  (London).  The  lack  of  mention  of  the  Abder- 
lalden  reaction  was  an  indication  that  it  was  dying  the  death  it 
leserved.  The  Shaw- Mackenzie  reaction  and  the  Eingold  method 
lad  both  proved  non-specific.  Sir  Wm.  Willcox  said  it  was  well 
;o  remember  that  one  of  the  early  signs  of  cancer  of  the  stomach 
vas  a  rapid  falling  off  in  the  ferment  activity,  and  that  the  percentage 
>f  inorganic  chlorides  was  much  increased. 

The  effects  of  Radium  and  X-Rays  on  the  Blood-vascular  and 
^ymphatic  Systems.  A.  Lacassagne  (Paris)  considered  the  death 
)f  cancer  cells  was  brought  about  by  the  direct  action  of 
’adiation  on  the  cancer  cells  themselves.  Clifford  Mors  on 
London).  A  very  large  dose  of  Radium  could  cause  extravasation 
)f  blood,  while  a  smaller  dose  caused  obliteration  o  the  lumen  with- 
rnt  rupture  of  the  walls.  The  greater  the  vascularity  of  the  organ 
n  which  the  tumour  was  growing  the  better  the  results  from  the 
application  of  rays.  Dr.  Pfahler  (Pennsylvania)  was  convinced 
hat  fibrosis,  telangiectases  and  necroses  were  the  result  of  cumulative 
ifiects  of  X-rays  rather  than  of  a  single  massive  dose.  Robert 
£jstox  (London).  Systematic  blood  counts  should  be  made.  A 
Irop  in  the  number  of  lymphocytes  was  an  indication  to  ‘  go  slow  ’ 
vith  radiation  treatment. — B.M.J.  iL/28, 105-109, 165-173. 


Eanchester  Cancer  Campaign.— Increase  in  cancer  a  definite  fact  in 
tost  countries.  Enormous  preponderance  of  cancer  incidence  amongst  cotton 
peratives.  Mule-spinner’s  disease  one  of  the  most  favourable  types  of 
lalignant  disease  as  it  can  be  detected  early  and  cured  by  radical  removal, 
ancer  produced  in  mice  with  the  lubricating  oil  actually  used  in  cotton  mills 
-shale  oil  more  liable  to  produce  cancer  than  shale-free  petroleum  on,  ana. 
bricating  oil  made  from  sperm  oil  is  quite  harmless.  Samples  of  toxic  oils 
eated  with  Sulphuric  Acid  rendered  quite  harmless.  Spread  of  a  tumour 
garded  as  evenly  centrifugal  and  glands  not  likelyto  be  affected  other  than 
peripheral  permeation — no  operation  truly  radical  unless  the  armour,  a 
ide  area  round  it,  the  lymphatic  trunks  of  the  areas,  and  the  lymphatic 
ands  are  removed.  Pre-existent  ulceration  not  an  important  factor  in  cance 
the  stomach.  Radium  probably  the  best  form  of  treatment  for  cancer  o 
e  tongue,  rodent  ulcer,  and  epithelioma  of  the  skin.  _  The  use  of  Radium  a  a 
-Rays  gave  10%  of  apparently  permanent  cures  in  inopevaoje  cases, 
rcinoma  of  the  cervix  30%  of  inoperable  cases  were  cured,  but  lo  /«>  of  tnese 
curred  later.  When  cancer  of  the  breast  is  treated  m  the  early  stages  y 
rgical  methods  the  outlook  is  very  hopeful,  over  80  /0  being  alive  10  y 
ter  operation.  When  axillary  glands  are  involved  treatment  otters  ■* 
;ars  of  life  to  50%,  5  years  to  33-3%,  and  10  years  or  more  to  ^0  /0.  .  •  • 

/  28,68. 


itish  Empire  Cancer  Campaign.  ......  . 

In  a  reporton  Cancer  Research  in  the  U,S.,  Dr.  A.  Dutch  said  that  A  me 
irkers  had  in  the  main  failed  to  agree  with  the  Gye  theory  an  _ 
ident  that  here  at  home  scientists  as  a  whole  had  failed  to  accept 
isive. — B.M.J.  ii./27,112. 
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Ministry  o£  Health  Report  on  Cancer  of  the  Uterus  (No.  40). 

For  the  cure  of  the  disease  treatment  by  Radium  is  almost  as  efficient  as 
abdominal  hysterectomy.  This  conclusion  is  based  on  reports  from  Germany 
Austria,  America,  Sweden,  France,  Switzerland  and  Belgium.  England  is 
conspicuous  by  its  absence  from  the  list — referring  to  this  Sir  George  Newman 
remarks :  f  One  is  /mjoef/ed  to  enguire  whether  these  remedial 
agents,  Radium  and  X-rays,  are  used  as  widely  as  they 
should  be  and  with  similar  results  in  England.’  The  per¬ 
centage  of  operative  mortality  for  abdominal  hysterectomy  was  17‘3  and 
that  for  Radium  nil.  The  survival  rates  (5  years)  for  abdominal  hysterectomy 
and  radiation  respectively  were  18-3  and  22%  for  all  cases,  and  37-6  and  35-8% 
excluding  inoperable  cases.  Radiation  has  the  further  advantage  than  in 
inoperable  cases  it  can  shov/  a  survival  rate  of  12*7 %. — B.M.J.  ii./27,228. 

A  Supplementary  Report  (No.  47)  based  on  the  records  of  1,000  cases  at 
the  Samaritan  Free  Hospital  from  1901-1926  gives  operative  mortality  foi 
cancer  of  the  cervix  of  8-6%,  the  survival  rate  being  43-8  for  5  years  and  36-6 
for  10  years.  These  figures  indicate  that  the  results  of  English  surgery  are  ii 
anything  better  than  those  of  other  countries.  An  interesting  point  raised 
is  the  possible  association  of  cancer  of  the  uterus  with  miscarriage.  It  seems 
evident  from  the  figures  that  the  early  termination  of  pregnancy  before  the 
foetus  is  viable  has  a  definite  association  with  the  occurrence  of  cancer  of  the 
cervix. — B.M.J.i./28,69  ;  see  also  Min.  of  Health  Memorandum,  ibid  24. 

Ministry  of  Health  Report  on  Cancer  of  the  Rectum  (No.  46). 

A  survey  of  the  literature  embracing  10  countries  and  concerning  nearly 
6,000  cases.  An  average  period  of  12  months  elapsed  between  occurrence  oi 
the  first  symptoms  and  the  patient  coming  to  operation  ;  rather  less  than  hall 
the  cases  seen  were  operable  ;  one-sixth  of  the  cases  undergoing  radical  opera¬ 
tion  died  as  a  result,  the  mortality  in  patients  in  an  advanced  stage  being 
higher ;  two  out  of  five  were  alive  3  years  after  operation.  On  the  average 
radical  operation  prolongs  the  life  of  a  patient  by  0-9  years.— B.M.J.  h/28, 110 

The  League  of  Nations  Cancer  Inquiry. 

From  a  study  of  the  cancer  statistics  of  England  and  Wales,  Holland  and 
Italy,  the  Sub-committee  is  satisfied  that  childbearing  does  not  predispose  the 
woman  to  cancer  of  the  breast  and  uterus.  The  higher  incidence  of  cancer  o: 
the  uterus  upon  married  women  is  the  consequence  of  the  immediate  effects 
of  a  single  parturition,  and  women  who  have  borne  many  children  are  less 
rather  than  more,  liable  to  cancer  of  the  uterus  than  married  women  who  have 
borne  few  children. — B.M.J.  i./26,161. 

League  of  Nations  Cancer  Commission — 1923-1027. 

6  Much  must  yet  be  done  before  attempts  to  appraise  '‘racial”  elements  ii 
the  prevalence  of  disease  can  be  successfully  undertaken.'  The  Commissioi 
concludes  that  on  the  one  hand  early  operation  is  a  far  more  successful  measure 
than  even  the  general  body  of  the  Profession  supposes,  and  on  the  other  that 
the  frequency  of  resort  to  operation  remains  ‘deplorably  low.’  As  to  th< 
influence  of  fertility,  they  find  that  a  fertility  below  the  normal  for  any  parti 
cular  nation  is  associated  with  increased  liability  to  cancer  of  the  breast.— 
B.M.J.  ii./2  7, 1157. 

Public  Action  in  regard  to  dancer. 

In  England  one  is  conscious  of  its  patchwork,  its  incompleteness,  and  ever 
its  inconsistencies  and  overlaps.  Compared  with  some  efforts  in  the  U.S.A.- 
with  the  ‘  centres  anti  can  cere  ux  ’  of  France,  or  with  a  State  Cancer  Institut/ 
as  in  Milan,  it  may  seem  meagre,  but  it  has  in  it  the  elements  of  elasticity  anc 
capacity  for  development. — Sir  George  S.  Buchanan,  L.  ii./28,163.  We  agre 
there  appears  to  be  overlapping  and  absence  of  concerted  action. — W.H.M. 


The  Cancer  Cell. 

The  living  cancer-cell  is  the  essential  part  of  every  cancerous  growth,  fo 
when  the  cell  dies  it  is  impossible  for  any  of  the  parts,  agencies,  or  faculties  o 
cancer  to  be  excited  or  developed.  In  a  successful  graft  the  centrally  place* 
cells  die,  but  the  peripheral  portion  of  the  transplanted  tissue  excites  the  sui 
rounding  fibrous  tissue  to  form  a  support  (stroma)  for  the  tumour,  whose  sof 
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ssues  are  wholly  developed  directly  from  the  implanted  living  cancer-cells 
f  the  graft.  A  study  of  the  cancer-cells  demonstrates  that  it  is  only  a  varia- 
lon  of  a  normal  cell,  for  it  possesses  neither  in  structure  nor  in  power  anything 
ot;..°¥.nd,.m  ^<3  healthy  cell.  Cancer-cells  possess  a  power  of  continuous 
mltiphcation,  retaining  inherited  limitations  to  type  of  cells  among  which 
hey  first  appear,  but  they  develop  and  differentiate  but  little  and  irregularly 
1  a  manner  neither  purposeful  nor  effective. — B.M.J.  ii./n,766. 

A  disease  that  generally  arises  in  cells  that  are  growing  old,  thus  in  woman 
he  breast  and  uterus  are  prone  to  cancer  as  they  get  old  before  the  rest  of  the 
ody.  The  different  incidence  of  cancer  in  the  two  sexes  is  the  result  of  the 
pecial  liability  to  the  disease  of  organs  possessed  by  one  sex  only.  A  chart 
howed  the  close  parallelism  of  the  cancer  curve,  in  woman,  and  in  their 
enerative  organs  only  (at  40  to  50  years  of  age),  and  the  near  approach  of  the 
urve  for  women,  wTien  we  exclude  disease  of  their  generative  organs,  to  that 
f  men  (at  50  to  60).  Age,  chronic  irritation,  x-rays,  alcohol,  are  conditions 
lat  deteriorate  the  evolution  of  the  individual  cell.— Sir  Alfred  Pearce  Gould, 
l.M.J.ii./io,1830  :  L.ii./io,1665,  B.M.J. ii./i2, 129. 

The  methods  suggested  by  various  workers  for  serum  diagnosis  of  cancer 
ad  yielded  negative  results.  Histological  types  comprised  the  majority  of 
irrns  met  with  in  man.  Frequency  of  primary  carcinoma  of  the  liver  asso¬ 
rted  with  cirrhosis  and  primary  malignant  grow  ths  of  the  suprarenal  was  of 
Merest. 

Mice  immunised  subcutaneously  by  injections  of  tumour  or  of  normal 
ksue  are  resistant  to  the  implantation  of  cancer  in  internal  organs.  The 
nraune  state  is  one  of  general  distribution  throughout  the  organism  and 
ot  of  local  occurrence  at  the  site  of  the  immunising  inoculation. — L.  ii./n,92. 
A  fragment  of  cancer  tissue  transplanted  to  a  previously  normal  mouse 
iduced  an  Increase  in  the  amount  of  physiologically  active  Hydrochloric 
cid  during  digestion.  Mice  which  had  been  apparently  completely  protected 
gainst  the  inoculation  of  cancer  had  developed  the  disease  spontaneously, 
remation  of  all  who  die  from  cancer  is  essential. 

Plimmer's  bodies,  which  were  considered  peculiar  to  cancerous  tissues,  are 
Iso  present  in  healthy  reproductive  tissues.  This  disposes  of  the  idea  hitherto 
eld  that  Plimmer’s  bodies  are  parasitic  organisms. 


decent  General  Papers . 

In  the  discussion  of  a  paper  on  the  “  Causation  of  Cancer,”  by  Sir  Wm? 
rbtjthnot  Lane,  Sir  Arthur  Newsholme,  while  admitting  that  the  theory, 
f  intestinal  stasis  as  the  cause  of  cancer  was  *  feasible,  ingenious  and  useful, 
ueried  why  there  was  much  more  intestinal  cancer  in  the  male  than  in  the 
jmale,  and  considered  it  difficult  to  explain  by  that  theory  why  in  certain 
[immunities  chronic  constipation  associated  with  toxic  absorption  leads  to 
irge  increase  in  cancer  of  the  breast,  while  in  other  countries  there  is  more 
ancer  of  the  uterus.  Significant  that  in  child-bearing  women_ cancer  of  the 
terus  is  more  common  than  in  single  women  and  vice  versa  in  the  case  of 
ancer  of  the  breast. — Int.  Conf.Trop.  Am.,  ’24,753,759.  The  author  in  reply 
aid  that  the  cause  was  obviously  traumatic.- — ibid. 

Breast  disease  in  England  is  often  associated  with  the  presence  of  an  acarus, 
tie  Demodex  Folliculorium,  at  the  orifice  of  the  nipple.  It  lives  deeply  in 
ibaceous  glands  and  is  not  killed  by  skin  antiseptics.  Confirmation  of  the 
rork  of  Borrell,  who  suggested  that  the  parasite  may  cause  malignant  disease. 
-H.  Chambers  and  A.  M.  Somerset,  L.L/25, 172.  and  361. 

Describing  cancer  as  due  to  cellular  anarchy  mistakes  effect  for  cause  ;  it  13 
etter  to  say  that  cancer  commences  as  cellular  disorientation.  Ail  organic 
motions  being  regulated  by  the  nervous  system,  this  system  should  be  regarded 
3  the  origin  of  ail  derangements  of  function.  A  systemic  reaction  so  profound 
3  that  produced  by  cancer  cannot  be  due  to  a  group  of  cells  being  m  a  state  01 
uarchy.  Traumatism  in  general,  and  chronic  ulceration  in  particular,  should  be 
igarded  as  extending  beyond  the  limits  of  organ  or  region,  and  as  affecting 
multaneously  all  the  regional  nerve  supply. — J.  Thomas,  La  vie  Medicale, 


It  is  useless  to  look  for  the  cause  of  malignant  disease  in  the  growth  itself, 
d  the  existing  cause  (which  the  author  calls  X  )  will  eventually  be 
und  either  in  the  blood  or  carried  by  the  blood — probably  some,  minute 
^chemical  change  affecting  reaction  of  the  blood  on 5eruain  types 
cell,  cells  that  have  suffered  from  a  source  of  irritation  or  which  are  und er- 
ing  degenerative  changes  at  end  of  natural  functional  activity.  1  ,  7 
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cases  of  malignant  disease  in  which  cure  can  be  hoped  for  are  those  with  a 
radio-insensitive  growth,  absence  of  the  underlying  cause  (‘X’)>  and  complete 
extirpation.  With  radio-insensitive  growths  the  chances  of  life  are  not 
increased  by  radiation  but  are  diminished  if  radiations  are  carried  to  the  extent 
of  interfering  with  natural  resistance  of  tissues. — A.  E.  Barclay,  Jl.A.M.A. 
ii./25,1715. 

We  lack  to-day  adequate  data  to  decide  absolutely  whether  civilisation  and 
culture  constitute  cancer-predisposing  or  merely  cancer-revealing  influences. 
Statistics  fail  to  answer  the  problem  of  the  incidence  of  cancer,  owing  to 
defective  working  base.  Defective  diagnoses  may  be  made  by  physicians. 
Statistical  bureaux  lack  scientific,  medically  trained  leaders,  and  the  medical 
world  shows  little  interest  in  statistics. — S.  Peller,  per  J.A.M.A.ih/25, 1731. 

A  Method  of  Cancer  Research. 

A  plea  for  the  Cartesian  method  of  research  based  on  deductions  from  the 
known  facts  concerning  cancer.  From  this  deductive  process  the  writer  con¬ 
cludes  that  cancers  are  cells  that  have  entered  upon  the  degeneration  of  old 
age  too  soon  and  are  being  nourished  by  the  juices  and  stimulated  by  the 
hormones  of  the  younger  and  more  vigorous  tissues  round  them.  Cancer  cells 
are  not  young  or  progressive,  but  senile,  regressive,  and  decadent.  They  are 
embryonoid,  not  embryonic,  and  for  this  reason  they  multiply  incessantly 
and  uselessly.  Following  the  deductive  process,  he  shows  that  the  same 
forms  of  stimuli  which  act  at  one  end  of  the  developmental  cycle  to  start  a 
proliferation  of  progressive  type  ending  in  the  formation  of  the  normal  human 
embryo,  are  capable  of  acting  at  the  other  end  of  the  cycle  to  produce  the 
embryoma-like  proliferation  of  regressive  type  termed  cancer,  embryos  being 
the  tumours  of  the  beginning  of  development,  cancers  being  the  embryomas 
of  the  end  of  development.  With  regard  to  predisposition,  he  concludes  that 
everything  promoting  degeneration  in  general  is  potentially  a  predisposent, 
e.g.,  the  inadequate  use  of  important  organs,  such  as  the  reproductive  organs 
of  woman  or  the  digestive  organs  of  both  sexes.  Finally,  cancer  is  a  cluster 
of  cells  which  owing  to  over-stimulation  and  more  diffuse  degenerative 
influences  are  finishing  their  cycle  of  development  too 
soon ,  structure  and  function  approaching  the  original  simplicity  and  the 
primitive  faculty  of  reproduction  coming  to  the  fore.  Under  the  fertilising 
influence  of  the  reproductive  stimuli  these  cells  burst  forth  into  an  embryonoid 
or  amoeboid  reproductive  activity  and  find  their  way  along  the  lines  of  least 
resistance  to  all  parts  of  the  body. — H.  Gilford,  L.L/26, 858-862. 

Rous  chicken  tumours  capable  of  infecting  by  cell-free  filtrates  can  be 
destroyed  by  p  radiation.  Chickens  in  which  the  tumours  have  thus  been 
made  to  disappear  exhibit  resistance  to  subsequent  infection. — J.  C.  Mottram, 
L.  ii./26,1266. 

Cancer  and  how  to  fight  it. 

In  the  last  70  years  the  mortality  from  cancer  has 
increased  fivefold,  and  this  despite  the  fact  that  more  people  than 
ever  are  being  cured.  The  operations  for  cancer  are  now  reaching  their  limit 
and  no  considerable  change  can  be  expected.  The  only  hope  is  in  the  educa¬ 
tion  of  the  public  to  seek  advice  in  early  stages,  and  in  research  work.  It  is 
important  that  the  public  should  know  (1)  that  cancer  is  always  at  first  a 
local  disease ,  (2)  that  it  attacks  diseased  rather  than  healthy  organs 
( i.e .,  a  high  standard  of  health  should  Ihe  aimed  at),  (3)  its 
occurrence  is  influenced  by  antecedent  conditions,  e.g.,  chronic  irrita¬ 
tion  (4)  it  is  not  hereditary,  is  not  caused  by  certain  foods,  or  lack  of  same, 
and  there  is  insufficient  proof  that  “  cancer  houses  ”  or  “  districts  ”  exist, 
(5)  it  is  neither  infectious  nor  contagious,  (6)  it  spreads  by  direct  extension, 
i.e.,  it  never  begins  as  a  generalised  systemic  disease,  (7)  it  rarely  causes  pain 
in  the  early  stages  ;  the  existence  of  carcinoma  is  compatible  with  perfect  health, 
(8)  while  the  disease  is  local  and  the  growth  accessible  cancer  is  curable. — 
Sir  Berkeley  Moynihan,  B.M.J.Supp.,i./27,29. 

On  the  nature  of  immunity  to  implanted  Malignant  Tumours. 

Immune  animals  inoculated  with  any  transplanted  tumour  produce  anti¬ 
bodies  toxic  to  a  wide  range  of  malignant  growths.  The  serum  alone,  in  the 
case  of  an  animal  immunised  against  a  heterologous  tumour,  is  lethal  to  in 
vitro  cultures  of  the  antigenic  tumour  when  sufficient  complement  is  present, 
but  the  serum  of  an  animal  immunised  against  an  homologous  tumour  only 
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kills  cultures  of  the  antigenic  tumour  in  the  presence  of  leucocytes  appro¬ 
priately  conditioned,  or  of  some  secretion  from  the  latter.  Thus ,  any  malignant 
cell  growing  in  a  rat  is,  in  the  absence  of  leucocytes,  quite  undamaged  by 
antibodies  present  in  this  or  any  other  rat’s  serum.  Leucocytes  only  form 
jheir  special  cytase  when  extravasated,  partial  anaerobiosis  probably  being 
the  determining  factor. — T.  Lumsden,  L.  L/27,122. 


Diagnosis. 

Tne  role  of  fat  in  the  etiology  of  cancer,. — It  is  possibly  the  tissue  which 
plays  an  important  part  both  in  the  etiology  and  certainly  in  the  progress  of 
the  disease.  Note  the  pigmented  condition  of  the  fat  in  some  cases  of  car¬ 
cinoma  p.m.  In  operating  on  mammary  cancer  the  oily  and  fluid  state  of  the 
circummammary  fat  is  very  noticeable.  In  those  cases  where  oophorectomy 
for  inoperable  mammary  cancer  produces  disappearance  of  outward  signs  of 
the  disease  there  is  improvement  in  general  health  and  increase  in  subcu¬ 
taneous  adipose  tissue.  Chemical  Examination  of  Fats. — normal  human 
and  cancerous,  gave  interesting  data.  The  fats  were  extracted  by  heat 
and  examined  for  Iodine  Nos.  with  Wij’s  Solution — there  was  decided  differ¬ 
ence  in  human  fat  before  and  after  puberty — 44-477  average  Iodine  Value 
(a  measure  of  the  non-sat.  fatty  acids)  between  9  and  11  years,  and  60-88  be¬ 
tween  16  and  19.  Fat  in  health  gave  average  Iodine  value  62-1  and  in  cancer 
patients  72'62.  Protoplasm  viewed  as  an  emulsion  of  proteins  and  lipoids, 
i.e.  there  are  cell  fats,  and  any  causes  that  make  them  more  fluid  lead  to 
degeneration  and  destruction.  What  effects  an  excess  of  non-saturated  fatty 
acids  in  the  cells  of  adipose  tissue  of  a  part  may  have  on  surrounding  somatic 
cells  must  be  a  matter  of  conjecture. — L.i/n,1560. 

Predisposing  causes,  how  cancer  commences  and  spreads,  and  diagnosis. — 
J.  Rutherford  Morison,  B.M.J.  ii./i9,659. 

Recognition  of  Cancer  of  the  Stomach. — Stress  has  been  laid  in  the  diagnosis 
of  carcinoma  of  the  stomach  upon  the  absence  of  free  Hydrochloric  Acid  and 
diminution  of  the  total  acidity  of  the  gastric  contents  removed  after  a  test 
meal— there  are,  however,  so  many  exceptions  that  too  great  importance 
must  not  be  attached  to  it.  In  chronic  gastric  ulcer  and  in  carcinoma, 
originating  in  chronic  ulcer,  free  Hydrochloric  Acid  is  usually  present  in  about 
normal  amount — sometimes  slightly  in  excess,  and  the  total  acidity  corre¬ 
sponds.  In  old  standing  cases  which  may  be  chronic  ulcer,  or  may  have 
overstepped  the  line  and  become  malignant,  no  information  of  value  is  given. 
In  chronic  gastric  ulcer,  apart  from  growth,  very  rarely,  in  carcinoma  of  other 
organs  commonly,  and  after  severe  haemorrhage,  free  Hydrochloric  Acid  may 
be  absent.  These  exceptions  to  be  borne  in  mind  in  considering  the  value 
of  absence  of  free  Hydrochloric  Acid  and  diminution  of  total  acidity.  B.M.J . 
i./i i,1458.  Cf.  Stomach  Contents  Examination,  this  Volume. 

Oleic  Acid  method  of  diagnosis  of  Gastric  Carcinoma. — 

The  amount  of  Hilbl’s  Iodine  Solution,  necessary  beyond  the  normal  limits, 
operating  on  gastric  contents  after  a  trial  meal,  indicates  Oleic  Acid. 

One  of  the  early  signs  of  cancer  of  the  stomach  is  a  rapid  falling  off  in 
the  ferment  activity  and  the  percentage  of  inorganic  chlorides 
is  much  increased! — Sir  W.  H.  Willcox.' — B.M.J.  ih/28.  105. 


Reaction  of  the  blood  serum  as  aid  in  diagnosis  of  cancer. — 

Titrations  using  Dimethylamido-azo-benzene  as  indicator.  The  results 
show  that  some  sera  are  more  alkaline  than  others.'  B.M.J.n./i3,78f>.  _ 

lodophil  Reaction.  Colour  reaction  with  Iodine  which  occurs  m  certain 
'onditions  in  certain  epithelial  and  cancer  cells.  Some  relation  to  Glycogen. 
— C.  J.  Bond,  B.M.J.  ii./2i,973,  et  seq.  .  .  ..  .  .  .  „ 

Explanation  of  high  blood  sugar  curve  m  malignant  disease  is  not  clear, 
but  it  is  possible  that  it  may  be  due  to  faulty  functioning  of  the  endocrine 
glands.— P.  J.  Cammidge,  Pr.,  Feb.  1920  .  .  T  ,  7rQ 

Diagnosis  of  cancer  by  serum  reactions. — J.  A.  Shaw-Mackenzie,  L.  11./22, ao9. 
Cancer  and  some  of  its  significant  chemical  reactions.  There  is  evidence 
if  increase  of  Cholesterol  in  the  serum  of  carcinomatous  patients  and  altera¬ 
tion  in  metabolism  of  fats  and  lipoids. — H.  G  .  Reeves,  L.  n./24,/26. 


It  £SereI?on°alSe  to  conclude  that  the  diminution  in  lipolytic 
\ctivity,  both  in  tumours  and  serum,  is  due  to  a  real  decrease  m  th, 
roduction  of  esterases,  though  it  is  not  suggested  that  these  enzymes  occupy 
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any  very  unique  position  in  the  problem  of  cancerous  growth,  beyond  the 
excessive  lipoid-cholesterol  ratio  of  tumours. — W.  C.  M.  Lewis,  B.M.J.  iL/26, , 
923. 

The  main  outcome  of  researches  on  Lipase  since  1911  has  been  to  show  that 
natural  and  induced  tissue  lipoiysis  with  the  fatty  acids  or  their 
Sodium  salts  are  important  factors  in  the  protective  processes  and 
resistance  of  the  body  in  malignant  disease. -W.J.  Simpson,  B.M.J.  iL/26, 1080. 

It  is  difficult  to  avoid  the  suggestion  that  the  labile  chemical  substance 
alluded  to  by  Dr.  Gye  is  of  a  similar  nature  to  inactive  Lipase,  and  that 
it  can  be  activated  by  its  own  Chloroform-treated  filtrate  or  co-enzyme.  Dr. 
Gye  notes  that  the  agent  or  substance  though  sensitive  to  heat  still  retains 
its  power  in  conjunction  with  the  virus  to  produce  a  tumour.  This  brings 
the  inactivated  filtrate  info  line  with  the  heated  cancer  extracts  and  filtrates  3 
with  activating  properties  on  pancreatic  inactive  Lipase. — J.  A.  Shaw  Mac-  ■ 
kenzie,  B.M.J.  L/27,78. 

Criticism  of  Shaw-Mackenzie's  views.  Does  not  agree  with  view  of  hyper¬ 
cholesterolemia. — A.  N.  Currie,  L.  ii./24,93Q.  Reply,  ibid.  1096. 

Blood  and  tissue  changes  in  cancer,  with  reference  to  diagnosis  and  treat¬ 
ment. — J.  A.  Shaw-Mackenzie,  Jl.  Trop.  Med.,  Aug.  15,  '25,297.  See  also 
ibid,  Dec.  1,  ’27. 

Cancer  deemed  a  Constitutional  disease. — Patients  who  have  pre¬ 
viously  shown  signs  of  glycosuria  iater  suffer  from  cancer, 
or,  in  other  words,  glycosurics  who  have  died  have  died  of  cancer.  A 
case  of  true  pancreatic  diabetes  never  known  to  develop  cancer.  The  metabolic 
error  in  glycosuria  must  be  understood,  to  elucidate  malignant  disease.  In 
glycosuria  sugar  appears  in  the  urine  in  spite  of  its  having  been  prepared  for 
combustion  by  insulin,  and  the  reason  for  its  not  being  burnt  is  that  its  final 
oxidation  is  only  achieved  by  the  simultaneous  oxidation  of  fat.  It  is  obvious, 
therefore,  that  the  fat  cannot  have  been  prepared  for  oxidation,  and  hence 
there  must  have  been  a  deficiency  of  Lipase.  Conversely,  in  pancreatic 
diabetes,  the  fat  is  ready  for  complete  metabolism,  but  the  sugar  is  not. 
The  fats  of  the  body,  while  acting  as  stores  of  potential  energy  are  in  other 
ways  important  cell  constituents.  They  are  part  and  parcel  of  cell  proto¬ 
plasm.  Even  in  animals  killed  by  starvation,  when  all  the  reserve  fat  is 
used  up,  the  fats  in  the  organs  and  tissues  remain  constant.  This  ‘  organised  ’ 
fat,  essential  to  life,  is  unsaturated  and  consists  largely  of  phosphatides,  in 
contradistinction  to  reserve  fat,  which  is  saturated,  and  it  is  important  to 
note  that  whereas  saturated  fats  are  inactive,  the  more  unsaturated  they  are, 
the  more  unstable  they  become. 

The  liver  contains  a  relatively  large  amount  of  unsaturated  fatty  acids — 
in  that  organ,  no  doubt,  the  first  stage  of  fat  catabolism  occurs.  Leathes 
and  Meyer-W edell’s  rat  experiments  in  1923  proved  that  it  is  the  function 
of  the  liver  to  prepare  fat3  in  this  way,  rendering  the  saturated  acids  un¬ 
saturated  . 

Neutral  fat,  when  called  upon  for  the  needs  of  the  organism,  is  taken  direct 
to  the  liver,  where  it  is  converted  largely  into  phosphatides,  and  the  fatty 
acids  unsaturated.  The  phosphoric  compounds  play  an  important  part  in 
the  intermediary  catabolism  of  carbohydrates.  The  fat  is  now  ready  in  an 
unstable  form  for  the  repair  and  maintenance  of  tissues,  in  conjunction  with 
carbohydrates  which  have  been  prepared  by  Insulin. 

The  unsaturated  fats  not  only  share  in  the  cell  structure,  but  also  in  the 
formation  of  the  cell  envelope.  The  pre-cancerous  condition  thought  to  be  a 
state  of  starvation  of  organised  fat  of  the  ceiis  of  the 
tissues,  upsetting  norma!  metabolism.  This  deficiency 
lessens  the  power  of  cohesion  in  the  protoplasmic  particles,  which 
is  the  most  powerful  obstacle  to  the  operation  of  chemical  affinity.  Growth, 
which  results  from  chemical  changes  in  the  cells  of  the  tissues,  will  be  accelerated 
in  proportion  to  the  increased  rate  of  chemical  change,  and  a  tumour  results, 
appearing  first  in  those  cells  which  by  previous  irritation  and  more  rapid 
repair  have  also  been  exhausted  of  their  fats,  bringing  about  molecular  dis¬ 
turbance  and  causing  the  protoplasmic  molecules  to  become  arranged  in  a 
random  manner.  The  cell  envelope,  also  consisting  largely  of  phosphatides, 
becomes  disorganised.  Owing  to  this  weakening,  the  protoplasm  is  allowed 
to  sally  forth,  form  irregular  unions,  and  multiply  illegitimately.  Some 
of  the  nomadic  cells  are  washed  into  the  lymph  stream  and  cause  metastases, 
the  defending  cells  being  unable  to  resistthemowingto  a  deficiency  of  organised 
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fat.  It  is  not  to  be  held  that  all  people  who  have  at  some  time  had  glycosuria 
develop  cancer.  There  must  be  a  previous  irritation  of  the  site  where  the 
tumour  develops.  This  theory  may  explain  cancerous  cachexia,  which  resembles 
the  cachexias  of  other  metabolic  diseases.  Death  does  not  always  result 
directly  from  the  cancer,  but  from  exhaustion  of  the  cells  of  the  organism,  due 
to  a  deficient  supply  of  unsaturated  fatty  acid  compounds. 

It  may  also  explain  the  difficulty  of  transplanting  animal  cancers  from 
one  species  to  another,  as  each  species  has  a  characteristic  fat. 

Occasional  success  with  organic  extracts,  e.g.,  thyroid,  thought  to  be  due 
to  the  Lipase-stimulating  effect  of  these  comnounds. — J.  T.  Shirlaw,  Pr., 
Feb.  1929,119-125. 


Carcinoma  of  the  Stomach — B.M.A.  Discussion. 

Sir  W.  I.  de  C.  Wheeler  pointed  out  that  10,000  people  died  annually 
in  the  British  Isles  from  this  condition.  X-ray  examination  was  the  best 
method  of  diagnosis — analysis  of  gastric  contents  and  fractional  test-meal 
of  little  value.  Venous  thrombosis  a  valuable  sign  of  early  carcinoma  of  the 
stomach.  If  there  were  no  gain  in  weight,  or  maintenance,  after  medical 
treatment,  malignant  disease  should  be  suspected  and  exploration  was  more 
than  justified.  E.  I.  Spriggs  agreed  as  to  the  importance  of  X-ray  examina¬ 
tion,  and  gave  an  account  of  the  clinical  manifestations.  A.  F.  Hurst  con¬ 
sidered  the  presence  of  blood  in  every  part  of  a  fractional  test-meal  evidence 
of  malignant  disease,  unless  there  had  been  recent  hiemorrhage  from  an  nicer. 
Character  of  ‘  resting  juice.’  The  stomach  should  be  completely  evacuated 
before  the  meal.  The  ‘  juice  ’  often  does  not  exceed  50  Cc.  in  normals.  More 
than  50  Cc.,  and  certainly  more  than  100  Cc.,  suggests  presence  of  some 
difficulty  in  gastric  evacuation.  Test  for  starch.  If  free  Hydrochloric  Acid 
is  present,  an  ulcer  is  probable  cause.  If  there  is  no  free  acid,  and  especially 
if  the  material  removed  is  uniformly  thick,  a  growth  is  almost  certainly  present, 
especially  if  of  foul  odour  and  containing  excess  of  organic  acids.  Acidity  : 
In  a  consecutive  series  of  1,000  fractional  test-meals  complete  achlorhydria 
was  found  in  15-2%.  The  presence  of  free  Hydrochloric  Acid  cannot  be 
regarded  as  evidence  against  the  diagnosis  of  a  growth.  Blood  :  Constant 
presence  of,  in  association  with  achlorhydria,  only  observed  in  cancer  of  the 
stomach.  A  skilled  radiographer  could  show  an  abnormality  of  the  stomach 
in  100%  of  cases  of  malignant  disease.  Occult  blood  was  present  in  100% 
cases  and  should  always  be  examined  for ;  it  was  never  present  in  normal 
people. — L.  ii./25,379  ;  B.M.J.  ii./25,379.  _ 

The  determination  of  the  serum  bilirubin  and  the  Phenoltetrachlorphthalem 
Test  promise  to  be  of  assistance  in  the  study  of  patients  with  abdominal 
carcinoma  and  suspected  malignant  disease  of  liver. — per  Pr.,  Feb.  ’26,170. 


Serum  Diagnosis.  _ 

New  Flocculation  Reaction  in  malignant  disease. — H.  J.  B.  Fry,  B  M.j. 
iL/25,4. 

The  Boteiho  Reaction  is  based  on  the  fact  that  with  an  acidified  solution 
of  Iodine,  cancerous  serums  give  a  permanent  precipitate  in  the  presence  of 
definite  quantities  of  the  reagent ;  if  physiological  salt  solution  is  added  the 
results  vary  with  the  degree  of  dilution — a.  positive  result  obtaining  with  dilute 
serum,  and'  a  negative  with  concentrated  serum  ;  more  definite  results  obtained 
by  using  serum  with  ascertained  protein  content  (78  to  80%).  Tedesco— 
Polack’s  modification  said  to  yield  more  definite  and  constant  results,  uni¬ 
formity  in  the  protein  being  secured  by  prelimiuary  correction  of  the  retrac¬ 
tive  index  of  the  serum  by  means  of  the  refracto meter ;  the  reaction  is  easy- 
of  manipulation  and  interpretation. — B.M.J.  i./27,109.  See  also  L.i./26,llo7. 

Theories  as  to  Cause  of  Cancer,  and  Details  as  to 


Distribution ,  Increase ,  etc . 

In  ‘Protists  and  Disease,*  1922,  Jackson  Clarke  tells  how  in  water- 
cultures  of  Molluscum  Contagiosum  the  diagnostic  corpuscles  go  through 
changes,  which  prove  them  to  be  parasitic  protists,  and  he  names  the  species 
Plassomyora  contagiosa,  and  the  group  to  which  they  belong  HassornyMnecC. 
Comparative  study  showed  them  to  be  nearly  related  to  Synchytnum,  a  germs 
of  fungi  parasitic  in  the  epidermal  cells  of  plants.  In  certain  stages  they  are 
in  the  plasson  state,  t.e.,  the  same  state  as  true  nucleoli  or  ^aryosomes.  At 

other  stages  they  are  nucleated;  or,  again,  motile,  as S^nrihobia 
Plassomyxinexe  he  includes  the  casual  agents  of  smallpox,  hydiciin 
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syphilis,  and  the  common  spontaneous  human  cancers  and  sarcomas.  From 
X-ray  and  some  other  epitheliomas  plassomyxines  are  absent,  and  for  suchi 
growths  the  term  ‘  imitation- cancer '  is  used.  This  interpretation  is  opposed 
to  that  involved  in  the  term  ‘  cancer  cell '  ;  it  is  in  harmony  with  results 
obtained  by  therapeutic  doses  of  X-rays,  radium,  Coley’s  fluid,  etc.  Lancet 
reviewed  the  work. — L.  ii./2i,495. 

Cancer  thought  to  be  caused  by  anaerobic  bacilli — such  organisms  (rods) 
observed  by  direct  examination  of  epitheliomata. — Ford  Robertson,  B.M.J 
ii./2i,199.  See  also  W.  McAdarn  Eccles,  B.M.J.  ii . / 2 1 , 1 9 9 . 

Relation  of  carcinoma  to  infection.  Vaccines  of  anaerobic  diphtheroid 
bacillus  obtained  from  a  breast  cancer  used.  Tumour  and  ulcer  diminished, 
in  size. — W.  Ford  Robertson,  B.M.J.  ii./2i,929. 

Cancer  appears  to  be  developed  in  precipitated  Glycogen  in  the  liver  or 
other  organ.  As  the  Glycogen  cannot  be  taken  up  by  the  normal  cell  tissue 
it  is  broken  down  and  used  by  a  dissipated  sperm  cell  or  species  of  yeast  cell.; 
It  may  be  precipitated  along  with  fibrin  by  a  blow  especially  if  situated  near 
a  vein.  When  a  growth  starts  changes  take  place  in  composition  of  the  bile 
salts,  the  patient  becoming  yellow  or  white  in  complexion.  Cancer  appears 
to  be  an  asexual  reproduction  of  the  body. 

Possible  ovarian  origin  of  carcinoma  in  women,  at  any  rate  of  mammary: 
cancer.  Oophorectomy  tried  for  inoperable  mammary  cancer  with  complete 
disappearance  of  the  outward  manifestations  of  cancer  after  the  operation. 
Some  form  of  pigment  may  be  the  actual  exciting  cause  of  cancer. — Sir  G.  T. 
Beaton,  L.  ii./22,655. 

In  cancer  there  is  an  infiltration  of  the  waste  products  into  the  tissues — 
causing  what  is  termed  cachexia. — J.  R.  Huck,  C.D.,  Oct.  I6/20,  Nov. 
27/20,  May  14/21,  July  2/21. 

Etiology.  Statistics  ;  tobacco,  nervous  temperaments. — B.M.J.  i./22,964. 

Cancer  increasing  in  most  countries.  Striking  data. — L.  ii./2i,34-7. 

Cancer,  its  cause  and  cure.— Lord  Athelstan  and  Sir  W.  Veno’s  Reward,; 
— L.  i./22,236. 

Diet  for  providing  foods  deficient  in  Fat  Soluble  A  vitamin — may5 
possibly  influence. — S.  Monckton  Copeman,  L.  i./22,966. 

Education  of  the  public  advised  through  the  daily  press. — J.  E.  Adams, 
L.  ii./22,639.  See  also  Edwin  L.  Ash  and  S.  Davies,  ibid-  735. 

Cancer  theories.  Many  of  them  relative  to  food  cannot  be  proved  one  way1 
or  the  other,  e.g.  excessive  tea  drinking  compared  with  the  amounts  takenn 
by  our  ancestors.  The  cold  storage  of  food  could  with  advantage  be 
investigated.  The  tissues  of  a  carcase  before  freezing  and  after  importationr 
and  the  thawing  process  would  be  worth  investigation.  There  would  probably: 
be  a  marked  difference  in  values  from  the  nutrition  standpoint. — M.P.C. 
July  26th,  1922,  p.  68. 

A  German  surgeon  made  the  proposal  years  ago  that  all  women  should  have 
the  uterus  removed  after  the  menopause.  It  would  no  doubt  sensibly  reduce 
the  incidence  and  mortality  of  cancer.  If  we  can  identify  the  agencies  which! 
by  continued  action  lead  up  to  the  development  of  cancer  we  can  begin  to  build 
up  a  rational  prophylaxis.  It  can  only  be  a  question  of  time  until  the  active- 
cancer-producing  constituent  of  tar  is  identified  and  tax-workers  are  protected. 
— Leader,  L.  ii/22,673. 

Relation  of  Carcinoma  to  infection.  Several  cases  of  human  carcinoma 
recorded  in  which  definite  local  and  general  reactions  occurred  after  inoculation  1 
with  vaccine  prepared  from  diphtheroid  bacillus.  Preparation  of  media,, 
technique  for  inoculation  and  examination  of  media  described- — W.  M.  Ford 
Robertson,  L.  ii./23,330. 

A  report  on  the  geographical  distribution  of  cancer  mortality — result 
of  a  questionnaire  sent  out  in  1923  by  the  Office  International  d’Hygiene  Pub- 
lique.  There  is  almost  unanimous  belief  that  mortality  from  cancer  is  on  the 
increase,  Norway  alone  not  subscribing  to  this  belief. — L.  i./24,352. 

Incidence  of  cancer  in  Egypt — an  analysis  of  671  cases. — R.  V.  Dolbey  and 
A.  W.  Mooro,  L.  i./24,587. 

The  Natural  duration  of  cancer.  Statistics  compiled  from  records 
of  Middlesex  Hospital  over  a  period  of  40  years.  Two  facts  emerge :  (l)the 
earlier  the  age  of  onset,  the  shorter  the  total  duration  of  the  untreated  disease ;  ; 
(2)  the  natural  duration  of  cancer  at  one  and  the  same  primary  site  is  longer : 
in  the  female  than  in  the  male. — W.  S.  Lazarus-Barlow,  B.M.J.  ii./24,266. 
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Increase  of  annual  death-rate  from  cancer  from  0-32  per  1  0( 
1-21  in  1921  In  this  country  the  tendency  is  for  deaths  from  ca 

I  arPT  vn  vilify*  _ a-i e?  n  i 


,000  in  i860  to 

iatcr  in  life  than  formerly,  with  an  excess  of  deaths  of  females  over  males,  due 
entirely  to  malignaiiu  disease  of  the  breast  and  generative  organs.  There  is 
P,0  evidence  to  show  that  it  is  infective  or  contagious,  nor  has  it  been  proved 
that  hereditary  disposition  is  of  practical  importance,  or  that  any  particular 
article  of  food  increases  or  decreases  an  individual’s  liability,  or  that  any  danger 
exists  m  inhabiting  houses  in  which  cancer  happens  to  have  been  exceptionally 
common.  1  J 


Cancer  frequently  follows  prolonged  irritation  of  certain  tissues  and  prophyl 
iaxis  consists  in  the  removal  of  such  sources  of  irritation  as  is  possible  Larlv 
diagnosis  is  of  great  importance,  and  all  cases  of  a  suspicious  nature,  even 
such  as  the  tendency  of  a  wart  or  mole  to  grow  should  have  immediate  medical 
attention.  The  value  of  propaganda  and  facilities  for  diagnosis  and  treatment 
is  emphasised. — Ministry  of  Health  Report,  Aug.  14/23. 

The  elucidation  of  cancer— L.  W.  Sambon,  Jl.  Trop.  Meet.,  June  2/24,124. 

The  stomach  i3  the  seat  of  the  disease  in  nearly  22%  of  the  fatal,  cases  in 
males  in  England  and  Wales.  In  females  the  generative  and  mammary  organs 
are  affected  in  more  than  |-  of  the  total  cases. — E.  F.  Bashford. 

Chronic  traumatic  mastitis  caused  by  CORSETS  improperly  made  or  worn. 
G.  L.  Cheatle. — B.M.J.  i./n,492. 

Genesis  of  cancer.  An  enquiry  showing  cancer  to  be  explainable  as  an 
essentially  physiological  tissue  change  not  associated  with  any  external 
cause,  e.g.,  parasite. — A.  Turnbull,  B.M.J.  ii./i3,905 

Cancer  proteins  exhibit  a  high  content  of  Glutaminic  Acid,  Alanin,  Phenyl- 
alanin  and  Aspartic  Acids.  The  paper  concludes  in  praise  of  ‘X’  ray  or 
Radium  irradiation,  combined  with  saturating  the  part  with  Aniline  Dyes. — 
W.  J.  Morton,  N.Y.  Med.  JL,  March  30th,  1912. 

Two  completely  independent  factors  underlie  the  change  of  a  normal  cell 
into  a  cancer  cell  ( 1)  an  antecedent  cell  susceptibility,  often  acquired  as  a  result 
of  chronic  irritation,  (2)  the  cancerogenic  factor  (parasite).  An  organism 
with  complex  life  story  has  been  obtained  almost  Constantly  from  cancer — it 
possesses  yeast,  coccal,  bacillary  and  amorphous  phases,  each  of  which  can 
grow  true  to  type  and  live  an  absolutely  independent  life.  Evidence  obtained 
that  the  parasite  lives  in  symbiosis  with  cancer  cell  in  amorphous  phase,  and 
all  other  phases  are  derived  from  this  during  incubation  of  a  cancerous  growth  ; 
morphological  features  resemble  life  story  for  other,  classes  of  pathogenic 
organisms ;  belongs  to  familiar  bacteria  widespread  in  nature.  The  small 
proportion  of  men  and  animals  developing  cancer,  in  spite  of  the  universal 
exposure,  suggests  all-importance  of  cell  susceptibility  and  explains  difficulty 
of  producing  cancer  experimentally  by  injection  of  the  organism. — James 
Young,  B.M.J.  L/25, 64. 

The  Young -Glover  micro-organism  (a  pleomorphic  micro-organism 
isolated  simultaneously  but  indepen dently  by  Young  in  Glasgow  and  Glover, 
in  Toronto)  is  a  microbe  which,  while  possessing  as  alternative  phases  coccal, 
bacillary,  yeast,  and  hyphal  forms,  lives  ordinarily  in  the  cancerous  tissue 
as  a  dispersed  element  so  minute  as  to  be  invisible.  Loudon  anu  McCormack 
(Canada  Lancet  &  Prac.,  Nov.,  ’25)  claim  to  have  confirmed  that  this  micro¬ 
organism  is  identical  with  the  filterable  virus  of  Gye  and  Barnard,  and  M.  J. 
Scott  (Northwest  Medicine,  Apl.  and  Oct.,  ’25)  claims  to  have  isolated  the 
Young-Glover  microbe  and  to  have  produced  malignant  epithelial  tumours 
in  lower  animals  (monkeys)  at  the  point  of  inoculation ;  he  also  claims  go 
have  cured  a  considerable  number  of  cases  (case  reports  of  two  are.  given) 
of  cancer  with  a  serum  obtained  from  young  horses  immunised  against  an 
antigen  prepared  from  the  Young-Glover  microbe.  .Tames  Young,  B.M.J. 
i./26,67. 


D  A* report  to  th^Mhi.  of  Health  by  Monckton  Copeman  and  Major  Green¬ 
wood  concerning  an  inquiry  into  the  deaths  from  cancer  m  religious  - 
munities  whose  members  live  under  strict  dietary  rules,  involv  ng  mo le 
less  complete  abstinence  from  meat  and  rum  .  lcj 

shows  that  the  incidence  of  fatal  cancer,  .either  m  females  or  males  m  such 
communities  is  not  lower  than  that  in  the  general  population,  b.m.j. 
i./27,153. 
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Filter -Passing  Virus, — Criticisms  of  Gye’s  Work, 
W.E.  Gye  and  J.  E.  Barnard  showed  that  under  certain  conditions 
malignant  new  growths  can  be  produced  by  Filterable  Viruses  and  these 
have  been  photographed  by  means  of  a  special  microscope  and  ultra-violet 
light. — L.  ii./25,109,135. 

A  review  of  work  leading  up  to  Gye  and  Barnard’s  researches. — L.ii./25,135. 
See  also  ibid,  302,408. 

Discussion  on  filter-passing  viruses  and  cancer. — B.M.J.  ih/25, 189-195. 
Gye  fails  to  state  whether  or  not  cultures  derived  from  rat  and  mouse 
tumours  will  on  addition  of  the  specific  factor  produce  likewise  tumours  in 
mice  and  rats,  though  such  positive  result  is  needed.  It  would  be  necessary 
not  only  to  propagate  the  parasite  but  also  to  prepare  a  culture,  and  through 
inoculation  from  the  culture  to  secure  further  cultures  from  which  tumours 
are  produced.  Gye’s  results  are  impaired  in  that  the  so-called  chicken  sar¬ 
comas  are  usually  regarded  as  different  from  the  sarcomas  of  man  and  as 
merely  infective  granulomas ;  in  any  case  they  are  biologically,  of  all  animal 
tumours,  the  farthest  removed  from  human  cancer.  Gye’s  results  are  of 
paramount  importance  for  the  role  of  a  virus  or  a  group  of  viruses  in  the 
pathology  of  tumours,  though  all  his  conclusions  are  not  justified.  As  several 
workers  have  obtained  100%  positive  results  in  cancer  formation  by  applying 
irritants,  one  cannot  ascribe  the  inorganic  production  of  cancer  by  tar,  etc., 
to  a  parasite  (the  irritant  causing  tissue  changes  and  preparing  the  way  for 
infection  by  the  virus,  which  then  penetrates  the  cell  and  propagates),  unless 
one  arrives  at  the  improbable  conclusion  that  the  virus  is  ubiquitous.  It 
is  possible  however  that  the  bacteria  outside  and  inside  the  tumours  are  laden 
with  a  virus  which  is  further  cultivated  with  the  propagation  of  the  bacteria, 
and  it  is  probable  that  other  organisms  may  take  up  the  virus,  in  which  case 
various  parasites  might  acquire  carcinogenic  properties.  What  Gye  failed 
to  accomplish — production  of  cancer-like  tumours  in  rats 
and  mice  with  a  virus  derived  from  human  cancer — ■ 
Blumenthal  did  with  his  bacteria  ;  the  bacilli  themselves  were  not  demon¬ 
strated  in  the  tumour,  but  were  found  in  the  droplets  resulting  from  lique¬ 
faction  of  the  tumour.  It  would  be  a  further  advance  if  it  could  be  shown 
that  the  cancer- producing  properties  of  these  parasites  were  due  to  a  virus 
or  group  of  viruses,  and  although  Gye  and  Barnard  have  not  succeeded  in 
this  demonstration,  their  researches  constitute  an  important  step.  Gye’s 
discovery  that  the  virus  has  to  be  cultivated  anaerobically  is  of  special  interest 
and  is  in  agreement  with  the  findings  of  other  workers,  i.e.,  that  cancer 
celts  are  ancerotoic  in  contradistinction  to  normal  cells.  Gye’s 
experimental  results  are  in  harmony  with  the  findings  reached  in  other  ways 
and  although  his  researches  do  not  furnish  an  unequivocal  solution  of  the  origin 
of  cancer,  they  give  a  stimulus  to  research. — Prof.  Blumenthal,  D.m.W.,  per 
Jl.  A.M.A.ii./26,625. 

The  virulence  of  a  filtrate  of  chicken  sarcoma  can  be  increased  or  diminished 
by  addition  of  a  variable  quantity  of  an  acid  salt,  the  mono-potassium  phosphate, 
Gye  neglected  this  factor,  never  having  controlled  it,  but  each  time  he  was 
able  to  show  activation  or  virus  acidity  was  added,  whilst  non-active  control 
injections  were  always  in  neutral  or  slightly  alkaline  solutions.  Neither 
his  two  factors,  nor  his  supposed  “  cultures  ”  of  the  virus  of  neoplasma, 
necessary  or  proven. — E.  Harde,  Jl.  Trop.  Med.,  June  1,  ’26,  159-161. 

Gye’s  work  leads  to  the  conclusion  that  the  entrance  into  a  normal  cell  of 
a  specific  virus  confers  on  the  cell  characteristics  which  are  the  essential 
features  of  malignancy ;  this  virus  is  apparently  the  same  for  many  different 
classes  of  animals ;  alone  it  is  unable  to  effect  entrance  into  a  normal  cell, 
but  requires  an  accessory  biological  factor — in  the  case  of  the  Rous  tumours 
a  chemical  substance  furnished  by  the  tumour  cells  ;  it  is  not  essential  that  the 
cells  of  every  neoplasm  must  produce  such  a  substance — it  is  sufficient  foi 
the  virus  to  be  able  to  enter  a  few  cells.  The  cells  of  the  Rous  tumour  are 
exceptional  in  forming  an  abundance  of  this  specific  factor;  further  wort 
will  have  to  show  whether  different  sarcomata  vary  in  the  amount  of  stability 
of  the  specific  factor  formed  by  them.  The  virus  toy  itself  Is  non - 
pathogenic ,  which  explains  why  the  disease  is  non- 
contagious.  Gye’s  work  has  solved  our  old  and  fundamental  diffi 
culties — it  does  not  compete  with  any  previously  established  facts,  but  con 
firms  them ;  it  is  the  first  adequate  explanation  of  the  causation  and  growtl 
of  cancer. — W.  Cramer,  B.M.J.  h/26, 175-180. 
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Effects  of  antiseptics  on  Rous  tumour  extracts.  Chloroform,  Phenol. 
Sublimate,  Toluene,  Ether,  Hydrogen  Peroxide,  Formalin,  Acriflavine,  and 
Hydrocyanic  Acid  have  been  tested  and  found  effective  in  abolishing  the 
activity  of  the  extracts.  Chloroform  acts  very  rapidly,  Acriflavine  slowly 
There  is,  however,  an  agent  contained  in  tumours  of  diverse  origin  and  of 
diverse  structure  which  can  reactivate  an  extract  which  has  been  inactivated 
by  an  antiseptic.  The  agent  is  a  living  filtrable  microbe  and  is  the  cause  of 
new  growths.— W.  E.  Gye,  B.M.J.  ii./26,865,  see  also  ibid.  897. 

Experiments  confirming  the  presence  in  Itous  sarcoma  fluid  of  two  casual 
factors  which,  individually  inert,  in  combination  give  rise  to  tumour  growth. 
In  other  points  digressing  from  Gye’s  work.— R.  D.  Mackenzie  and  C.  E.  W. 
Illingworth,  L.  ii./26,745. 


Irritants  in  relation  to  Cancer, 


Arsenic  Cancer. — Arsenic  may  well  be  one  of  many  predisposing  causes. 
A  case  described  of  a  woman  who  had  psoriasis  treated  by  arsenic  and  who 
ultimately  died  of  cancer,  also  a  table  of  numerous  allied  cases.— L.  ii./is. 
210,284.  See  also  Sir  .1.  Bland  Sutton,  B.M.J.  ii./i6,788. 

Tar  cancer  experiments  on  mice. — J.  A.  Murray,  B.M.J.  ii./2i, 200,795. 

Imperial  Cancer  Research  Fund — Seventh  Scientific  Report.  Production  of 
squamous-celled  carcinoma  in  mice  by  Tar. — B.M.J.  ii./2i,910. 

An  investigation  into  the  presence  of  copper  in  tumours  and  normal  tissue, 
carried  out  in  great  detail,  showed  its  presence  in  over  100  specimens  with 
only  one  exception.  Practically  all  the  internal  organs  were  examined  and 
considerably  increased  amounts  of  copper  were  found  in  degenerated  tissues, 
as  much  as  501  mgm.  per  kilo  being  present  in  a  carcinoma  of  the  rectum. 
Suggested  that  this  increase  shows  that  degeneration  is  associated  with  an 
increased  catalytic  action  due  to  increased  amount  of  copper,  or  that  Copper, 
like  Calcium,  tends  to  be  deposited  in  degenerated  areas. — C,  P.  White,  L. 
ii./2i,701. 

Local  irritants  causing  Cancer.  Details  of  the  causation  of  epithelioma 
by  the  carrying  of  the  cangri,  a  portable  fire  basket,  by  natives  of  Kashmir  ; 
also  details  of  pitch  cancer,  or  fuel  workers’  z  ancer. — B.M.J.  ii./io,629  j 
i./n,885.  See  also  L.  ii./io,1830 

Chemical  irritants,  Sulphurous  and  Sulphuric  Acid,  also  Tar  have 

been  held  responsible  for  cancer. 

Sulphur  content  in  fuel  in  relation  to  cancer.  Peat  is  found  in  parts  to  be 
stronger  in  Sulphur  than  others  and  it  appears  cancer  mortality  is  connected 
with  high  Sulphur  content, — L.  ii./i3,5()6. 

Gasworks  Pitch  and  Cancer — Men  handling  pitch  or  engaged  in  makmg 
briquettes  occasionally  suffer  from  warty  growths  which  may  ulcerate  and 
become  the  seat  of  epitheliomatous  cancer,  or  particles  of  pitch  strike  the 
eyes  and  induce  severe  inflammation  of  the  conjunctiva  and  cornea  which 
may  end  in  loss  of  vision. -B.M.J.,  h/13, 36.  .  .  . 

Briquettes  and  the  incidence  of  cancer.  The  mischievous  ingredient  is 
an  Amidine  which  distils  at  about  the  same  temperature  as  Anthracene 
Oil,  and  is  present  in  the  rough  Anthracene  cake.— B.M.J.  ii-/ 1 3,f>06. 

Liquid  Paraffin  is  harmless  and  not  likely  to  have  any  of  tne  evils  ox 
pitch  and  tar  in  the  cause  of  pitch  cancer. — H.  C.  Ross  and  J.  V\ .  Cropper, 
B.M.J.  ii./i3,4«.  It  is  one  of  the  later  products  of  distillation  of  crude  petro¬ 
leum  and  is  therefore  probably  quite  free  from  “  Auxetics  ”  which  have  been 
found  in  the  “  interim  Oil  Scales  ”  produced  at  oil  works  in  ocotland. 


23  developed  true 


B.M.J.  i./i 5,445,530. 

190  Mice  painted  with  Coal  Tar  once  or  twice  a  week. 

cancer  of  the  area  painted. — L.  ii./2i,1117.  t  _ 

Prof.  B.  Bloch,  of  Zurich,  has  succeeded  in  locating  the  can  cer-producm 
agent  of  Coal  Tar  in  the  fraction  with  b.pt.  over  300  C.  It  is  soluble 
in  Benzol.  100%  of  mice  to  which  it  was  applied  gave  rapidly  growing  car¬ 
cinomata  within  4  months.  The  hydrocarbons  with  lower  b.pt.  also  produced 
tumours,  but  these  were  benign.  It  was  found  that  while  tumours  cou ilc  b 
produced  in  rabbits  and  mice  by  applying  tar,  guinea  pigs  so  far 'fallen  to  ret a  . 
This  emphasises  the  susceptibility  of  the  cell  as  an  important  factor  in  gc  ies 

°f  Tar  applied  to  mlaffor  a  time  and  the  irritant  then  removed  j  tumoura  and 
even  carcinomata  may  appear  later. — A.  Leitch,  B.M.J.  lb/  >  > 

J.  A.  Murray,  ibicl.  1103. 
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Paraffin  Cancer  and  its  experimental  production.  By  analogy  with  these 
results  on  mice  it  takes  at  least  10  years  of  exposure  to  paraffin  oils  to  produce 
cancer  in  man — agreeing  with  actual  experience. — A.  Leitch,  B.M.J.  iL/22, 
1104.  See  also  Soot  Cancer,  ibid.,  p.  1113  and  Arsenic  Cancer,  p.  ibid.,  1107. 
The  theory  of  irritation  hence  becomes  more  impressive. — ibid.  1130. 

Condemnation  of  soaps,  face  powders,  creams,  bath  salts,  as  being 
conducive  to  cancer  through  irritation  of  the  skin. — Sir  G.  Lenthal  Cheatle, 
P.J.  i.,/23,347. 

“Occupation  dermatoses”  occur  in  approximately  50%  of  the  workers 
engaged  in  refining  Paraffin  in  the  Scottish  Shale  Oil  Industry.  Types  of 
dermatoses  described.  The  lesions  appear  soon  after  the  commencement  of 
work  in  the  Paraffin  departments  and  persist  throughout  the  length  of  em¬ 
ployment  as  Paraffin  workers. — Report  of  Imperial  Cancer  Research  Bund, 
L.  ii. '23,1370. 

The  cancer  incidence  among  Paraffin  workers  in  the  Scottish  Shale  Oil 
Industry  is  0T%  per  annum.  The  condition  occurs  in  workmen  about,  or 
over,  middle  life,  who  have  been  Paraffin  workers  for  long  periods — 20  years 
or  more. — Report  of  Imperial  Cancer  Research  Fund,  L.  ii./23,1371. 

Cause  of  Cancer — an  experimental  inquiry.  Description  of  Fibiger’s  work 
on  gastric  cancer  in  rats  (cockroach  experiments).  Fibiger  was  the  pioneer 
in  the  experimental  inquiry  into  the  etiology  of  cancer.  Cysticercus  sarcoma 
(due  to  C.  fasciolaris,  the  larval  stage  of  taenia  crassicoliis,  afflicting  rats)  found 
in  the  liver  of  rats,  occurring  round  the  parasitic  cysts.  It  is  often  said  that 
cancer  is  a  disease  of  old  age,  but  this  is  by  no  means  the  case. 

Tar  Cancer.  There  are  grounds  for  believing  that  in  human  cancer,  the 
antecedents  of  which  are,  for  the  present,  hid  from  us,  some  irritant  may 
have  been  in  action  and  have  disappeared,  leaving  no  evidence  of  its  presence, 
long  before  the  cancer  declared  itself.  Remarkable  differences  in  toxic  action 
and  tumour- producing  powers  of  tars.  Some  experiments  of  Murray  suggest 
that  the  occurrence  of  one  form  of  cancer  in  an  individual  protects  the  body 
in  some  way  against  the  occurrence  of  another  (further  work  needed).  Some 
day  it  may  be  possible  to  isolate  endogenous  carcinogenic  substances,  local 
malproducts  of  metabolism,  it  may  be,  -which  have  similar  effects  on  tissues 
as  the  irritants  dealt  with.  A  future  generation,  knowing  surely  the  causes 
of  cancer,  will  have  no  patience  with  the  present-day  flounder ings,  the  guesses, 
and  the  contending  arguments.  Age  in  itself  is  not  an  important  factor. 
It  is  a  question  as  to  the  time  the  causal  agent  has  been  in  operation.  If  we 
expose  a  child  of  10  and  an  adult  of  40  to  the  same  carcinogenic  agent  and  the 
latent  period  necessary  is  10  years,  the  cancer  would  declare  itself  at  20  in 
the  former  and  at  50  in  the  latter. —  A.  Leitch,  Director  of  Cancer  Hospital 
Research  Institute,  London,  B.M.J.  ii/23,1.  See  also  L.  ii/23,1369. 

The  cancer-producing  factor  in  Tar.  Industrial  evidence  alone  shows 
that  the  cancer-producing  substance  is  present  in  the  higher  boiling  fractions 
of  tar,  creosote  oil,  anthracene  oil  (and  hence  in  green  oil  and  anthracene)  and 
pitch.  Experimental  evidence  further  shows  that  the  substance  is  not  con¬ 
centrated  in  the  solids  suspended  in  anthracene  oil  and  that  it  is  present 
in  the  highest  boiling  distillate  obtainable  from  pitch.  Hence  it  may  distil 
over  through  an  interval  of  temperature  from  250°  C.  (the  creosote  fraction) 
to  over  500°  C.  (the  “  pitch  distillate  ”) — a  range  of  250°  or  more.  Attempts 
to  find  the  cancer-producing  substance  among  the  known  constituents  of  coal 
tar  have  so  far  given  negative  results.  It  seems  not  unlikely  that  the  sub¬ 
stance  is  a  compound,  unstable,  and  present  in  amounts  as  small  perhaps  as 
those  of  the  vitamins  in  food. — E.  L.  Kennaway,  B.M.J.  i./24,564. 

Nine  products  tested  re  production  of  cancer  after  heating  them  to  tempera¬ 
tures  stated  (1)  Acetylene  700°  C.;  (2)  Acetylene  800 — 900°;  (3)  Californian 
Petroleum  880°;  (4)  Isoprene  700°;  (5)  (6)  and  (7)  Durham  Holmside  Coal 
450°,  560°  and  1,250° ;  (8)  Human  Skin  920° ;  (9)  Yeast  920°.  The  tarry 
products  were  applied  twice  weekly  to  mice  (generally  100  for  each  test)  in 
the  interscapular  region.  It  is  not  correct  to  call  these  pyrogenous  materials 
cancer  producers  simply  because  they  are  irritants.  The  irritation  must  be 
of  a  special  kind,  or  must  act  on  some  special  elements  in  the  tissues.  Cancer 
was  produced  by  the  above  procedure  by  substances  obtained  by  heating 
Acetylene,  Isaprcne,  Yeast  and  human  skin  to  tem¬ 
peratures  ranging  from  700  to  920°.  Acetylene  is  the  simplest 
organic  compound  from  which  a  coccigenic  material  has  been  so  far  obtained. 
The  Californian  Petroleum  which  produced  no  tumours  of  any  kind  in  mice, 
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in  the  imheated  state,  showed  active  cancer-producing  properties  after  px- 
P0**0  temperature  of  880°.  The  cancer-producing  substance  p?eseSt 
in  Coal  Tar  is  found  in  small  amount  below  450°,  at  560°  it  appears  in  larger 
quantity,  and  this  increase  continues  at  a  slower  rate  up  to  1  250°  — E  L 
Kennaway,  B.M.J.  ii./25,l. 

Be-£avj°™  ?f  .9°,al  in  the  tissues. — L.H.  Jorstad,  Jl.  of  Cancer  Res., 
per  Jl.  A.M.A.  n./25,852. 

Cancer _ of  the  scrotum  is  sufficiently  common  among  a  certain  class  of 
cotton-spinners  as  to  be  known  as  ‘mule-spinner’s  disease.’  Said  to  be  due 
to  the  scrotum  coming  in  contact  with  a  part  of  the  machine,  coated  with 
lubricating  oil,  which  impregnates  the  spinner’s  pants.— B.M.J.  i./24,679.  It 
also  occurs  among  sweeps,  tar  and  paraffin  workers.— A.  H.  Southam  and 
S.  R.  Wilson,  B.M.J.  iL/22,971. 


On  July  26th,  1924,  at  Ashton-under-Lyne,  judgment  was  given  in  favour 
of  a  cotton-spinner,  who  claimed  damages  under  the  Workmen’s  Compensa¬ 
tion  Act  for  cancer  of  the  scrotum  (“  mule -spinner’s  disease  ”)  contracted  as 
a  result  of  his  e  mployment  (irritant  action  of  mineral  oil  spe  cifically  mentioned) , 
the  Judge  remarking  that  “  the  conclusion  is  irrestible  that  there  is  a  connec¬ 
tion  between  the  disease  and  the  employment.” — B.M.J.  ii./24,287. 

Mule-spinners’  cancer  and  Mineral  Ohs,  and  a  note  on  Chimney-sweeps’ 
cancer. — A.  Leitch,  B.M.J.  iL/24,941. 

Importance  of  early  diagnosis  in  mule-spinners’  disease,  when  operation 
is  simple  and  gives  lasting  cure.  Surgery  the  safest  and  most  satisfactory 
method. — A.  H.  Southam,  B.M.J.  ii./28,438. 

Betel-chewing  and  cancer. — B.M.J.  ii./23,632,680,733. 

Though  Betel-nut  chewers  in  India  have  been  proved  to  suffer  from  buccal 
cancer  as  a  result  of  the  habit,  the  disease  in  Formosa  is  comparatively  rare 
though  the  natives  are  equally  addicted  to  Betel-chewing.  Can  this  be 
attributable  to  a  racial  immunity  or  to  an  unknown  factor  operative  in  India 
and  not  in  China  ? — B.M.J.  i./24,729. 

Cancer  is  as  much  one  of  the  results  of  chronic  intestinal  stasis  as 
appendicitis,  colitis,  etc.  Cancer  never  attacks  a  healthy  organ  or  tissue, 
and  the  most  common  cause  of  the  degenerative  changes  in  the  structures  of 
the  body  is  chronic  intestinal  stasis. — Sir  W.  Arbuthnot  Lane,  Pr.,  April 
24/205.  See  also  B.M.J.  ii./23,745. 


Death  Mate,  Statistics  on  Epidemiology, 

The  death  rate  in  1926  was  1,362,  as  compared  with  1,336  in  1925.  This 
does  not  indicate  an  actual  rise  as  explained  in  Voi.  I.,  p.  1043. 

From  statistics  based  on  2,000  cases  (1900-1924)  at  the  Cancer  Hospital, 
S.  Wyard  concludes  that  no  confirmation  is  given  to  the  views  of  Lazarus 
Barlow,  and  that  the  duration  of  life  appears  fairly  even  throughout  all  the 
age  periods.  Neither  do  the  statistics  indicate  that  the  duration  of  life  is 
greater  in  females  than  in  males. — B.M.J.  L/25, 206-7. 

‘  The  transference  of  cancer  from  one  individual  to  another  must  be  rather 
rare,  if  taking  place  at  all,’  and  cancer  certainly  does  not  show  a  marked 
preference  for  certain  families. — J.  Thoner,  from  continued  observations  in 
Norway,  L.  L/25, 399.  .  , 

The  statistical  association  of  cancer  mortality  and  goitre.  1 .  stocks, 
B.M.J.  L/25, 84.  ...  , 

From  experiments  and  observations,  it  appears  that  a  predisposition  to 
cancer  may  be  transmissible  by  heredity.- — P.  Lockhart-Mummery,  L.]./z5,427 
Cancer  of  the  breast— The  normal  duration  of  unoperated  cases  (from 
onset  to  death)  averages  three  years,  and  that  of  operated  cases  averages  a 
years.— S.  Wyard,  L.  L/25, 1181 .  .  T  ,  .  ,  T  w 

Researches  on  the  epidemiology  of  Cancer  in  Iceland  and  Italy.— l.  vv  . 
Sambon,  Jl.  Trop.  Med.,  Feb.  2,  ’25,  39-71.  .  ,  t 

It  is  only  in  relatively  early  cases,  where  the  primary  growth  does  not 
involve  a  vital  area,  or  in  advanced  inoperable  cases,  that  destruction  ana 
absorption  of  cancer  or  sarcoma  may  be  followed  by  restoration  to  goo 
health. — J.  G.  Adami,  B.M.J.  iL/25,978. 

Cancer  mortality  in  (J.S.A.  „a_nn. 

Pronounced  increase  in  death-rate  from  cancer  in  Per^ 
vears  and  over  in  the  ten  original  registration  States,  i.e. ,  Connecticut,  Indiana, 
Maine,  Massachusetts,  Michigan,  New  Hampshire,  New 

and  Vermont,  30%  of  which  is  due  to  greater  accuracy  m  fulin0  up  or  ueatn 
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returns,  the  remainder  being  an  actual  increase,  resulting  in  a  death  rate 
from  25  to  30%  higher  than  it  was  21  years  ago. — J.  W.  Schereschewsky, 
Jl.  A.M.A.,  ii./25,H79 ;  see  also  ibid.  1505. 

Half-a-milhon  people  die  of  cancer  every  year,  of  which  Europe  is  responsible 
for  300,000  and  N.  America  for  05,000.  England’s  figure  is  45,000,  France 
24,000,  Italy  27,000,  and  Argentina  5,696.  No  race  or  climate  exempt,  but 
women  develop  cancer  at  earlier  age  than  men  per  Ji.  A.M.A.  ii. ,'25, 1263. 

In  regard  to  the  bowel,  pancreas  and  prostate,  cancer  is  relatively  more 
common  in  people  of  high  social  status.  There  is  a  relation  between  the  soil 
and  the  frequency  of  cancer. — P.J.,  i./26,293. 

Special  cancer  number.  Observations  and  researches  on  the  epidemiology 
of  cancer  made  in  Holland  and  Italy  (May-September,  *25). — L.  W.  Sambon, 
Jl.  Trop.  Med.,  Aug.  16,  ’26,233-287. 

The  analysis  of  data  supplied  by  monastic  communities  proves  conclusively 
that  fatal  cancer  occurs  in  populations  abstaining  from  flesh  food. — Min.  of 
Health  Report,  No.  36,  Diet  and  Cancer,  L.  i./27,202. 

A  50%  reduction  in  mortality  from  cancer  of  the  breast  and  uterus  could  be 
achieved  with  present  methods  if  all  women  would  attend  for  radical  operation 
at  an  early  stage  of  the  disease.  At  present  the  condition  of  little  more  than 
half  the  applicants  is  operable.  Confirmed  statistically  on  calculations  based 
on  survivals  among  known  casf;s. — L.  i./27,8Q3. 

The  Natural  Duration  of  Cancer. 

From  an  analysis  of  4,238  cases,  Major  Greenwood  (Reports  on  Public 
Health  and  Medical  Subjects,  No.  33,  Ministry  of  Health,  1926)  states  that 
the  mean  duration  in  months  for  seven  primary  sites  was  found  to  be  38-3, 
20-9,  26*7, 16-5, 12-0, 14-5,  and  16-8  respectively  in  cancer  of  the  breast,  uterus, 
rectum,  tongue  and  mouth,  oesophagus,  larynx,  and  stomach.  There  seems 
to  be  little  relation  between  the  age  of  onset  and  the  duration.  A  Survivor¬ 
ship  Table  has  been  constructed  calculating  the  chances  of  survival  from  0  to 
6  years  after  the  onset  of  cancer  in  each  region  in  untreated  cases.  For  cancer 
of  the  breast  the  normal  expectation  of  life  of  a  woman  of  55  is  18-87  years, 
that  of  a  woman  with  untreated  cancer  of  the  breast  is  3-25  years ;  that  of 
one  operated  on  under  ‘  average  ’  conditions  is  5-74  years,  and  of  one  operated 
on  under  the  best  conditions  12-93  years.  Resort  to  early  operation  for  can¬ 
cer  of  the  breast  w-ould  add  thousands  of  years  to  the  active  life  of  the  nation. 
— L.  iL/26,188. 

Treatment . 

Cancer  Antiserum. 

By  repeated  injection  of  finely  divided  mouse  carcinoma  into  a  rat  or  rabbit 
a  concentration  of  antibodies  can  be  obtained  in  the  serum  which  will  kill 
cancer  cells  in  vitro.  Experiments  on  rats  show-ea  that  the  antiserum  is 
definitely  toxic  and  irritant,  gives  some  cures  in  inoculated  tumour  and  con¬ 
fers  immunity.  It  is  suggested  that  it  might  be  possible  to  use  an  antiserum 
to  prevent  recurrence  of  tumour  after  incomplete  surgical  removal.  T. 
Lumsden,  L.  i./25,383  and  L.  ii./25,539. 

The  actioiogy  of  cancer  in  India.  Cases  of  inoperable  cancer  are  more 
frequent  than  in  many  other  countries  and  the  mortality  from  them  is  high. 
A  treatment  described  consists  of  intravenous  or  intramuscular  injection, 
together  with  local  injections  into  the  tumour,  of  Ethyl  Margosate  and  Copper. 
This  is  followed  in  24-48  hours  by  irradiation. — K.  K.  Chatterji,  I.M.G., 
Aug.  '26. 

Sodium  Oleate. — Good  results  obtained  by  combined  treatment  with 
intravenous  injections  of  2  Cc.  2%  Sodium  Oleate  (warmed  previously  to 
30°  C.),  and  oral  administration  of  a  Titanium- Lipase  compound,  obtained 
by  the  action  of  a  10%  solution  of  Titanium  Tetrachloride  on  an  aqueous 
solution  of  Lipase  prepared  by  the  Willstaetter  method.  In  addition,  in 
external  eczema,  treat  with  Titanium  Ointment. — D.  Gardner,  Jl.  Trop. Med. 
Aug.  1/28,195. 

Colloidal  Lead. 

Two  cases  well  treated  in  private  practice — carcinoma  of  the  breast  and 
carcinoma  of  the  rectum.  Appreciable  improvement  following  courses  of 
intramuscular  injections — 12  Cc.  at  weekly  intervals,  with  small  injections 
locally  into  the  nodules,  a  total  of  12  grains  of  Lead  being  given  in  one  case 
and  10  grains  in  the  other.  No  acute  toxic  symptoms.  The  treatment  does 
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not  appear  to  merit  such  wholesale  condemnation  and  adverse  criticism  as 
it  has  received. — E.  Talbot,  B.M.J.  ii./28,1035. 

I  he  combined  action  of  Colloidal  Lead  and  radiation  caused  disappearance 
of  tumours  (experimentally)  in  doses  which,  by  themselves,  only  result  in 
temporary  retardation.— J.  C.  Mottram,  B.M.J.  i./28,132. 

Chemotherapy  in  malignant  disease.— W.  Blair  Bell,  L.  ih/28,164. 

Correct  liver  function  necessary.  Extent  and  interval  of  dosage  dependent 
on  existing  damage. — L.  Cunningham  and  M.  M.  Datnow,  L.  ii./29,655. 

Lead  Selenium  Compounds. — Suspension  of  Lead  Selenide  in  a  gum 
ghatti  solution  of  strength  Lead  (metal)  0-4%  and  Selenium  004%  used  in 
cancer,  and  a  substance  named  D4S,  the  composition  of  which  is  not  stated. — 
A.  L.  Taylor  and  E.  Lloyd,  P.J.  ii./28,542. 

Colloidal  Lead  Phosphate  and  Tetra-Ethyl  Lead  appear  to  be  the  only 
Lead  compounds  suitable  for  use  intravenously  in  cancer.  Tetra-Ethyl 
Lead  emulsion  is  prepared  by  shaking  1*6  Gin.  commercial  Tetra-Ethyl  Lead 
with  a  mixture  made  up  of  150  Cc.  water,  25  Cc.  saturated  Lecithin  suspension 
and  10  Cc.  1%  Sodium  Oleate  solution.  Prepare  freshly  and  shake  vigorously 
before  use.  F.  Bischoff  and  others,  Jl.  Pharra.  &  Exp.  Therap.,  Sept.,  '28,109. 

New  Method  of  Administering  Heavy  Metals. — The  patient’s  blood  was 
drawn  off  into  sodium  citrate  solution,  the  corpuscles  were  centrifugalised 
washed,  combined  with  the  metal,  washed  twice  or  three  times  until  the  super¬ 
natant  fluid  was  free  of  metal,  and  then  reintroduced  intravenously  in  a 
saline  suspension.  Animal  experiments  showed  that  it  was  possible  to  ad¬ 
minister  intravenously  in  this  way  lead,  copper,  mercury,  and  other  metals 
three  to  five  times  as  great  as  would  kill  the  animal  if  they  were  introduced 
intravenously  in  ordinary  solution.  The  phenomenon  is  probably  a  surface 
effect  of  the  nature  of  adsorption,  or  a  specific  combination  of  the  metal  with 
some  constituent  of  the  envelope  of  the  corpuscle. — J.  L.  Jona,  L.  ii,/28,15. 


Fluorescein. 

Good  results  in  cancer  with  2  to  5%  solution  of  the  Sodium  salt  painted 
externally,  or  ad! ml  ml  stored!  internally,  in  a  dose  of  30 
grains  of  the  powder.  Intravenous  injections  unnecessary.  owing  to  its  ex¬ 
treme  diffusibility.  The  external  application  causes  no  pain,  and  there  are 
no  unpleasant  symptoms  from  the  internal  use,  except  yellow  colouration 
of  the  skin,  which  disappears. — S.  Monckton  Copeman,  B.M.J.  iL/28,223. 

Activated  Fluorescein.  Irradiation  with  ‘X’-rays  after  local  and/or 
internal  use.— S.  M.  Copeman,  Frank  Coke,  and  C.  Gouldesbrough,  B.M.J. 
ii./ 29 ,233.  A  criticism. — J.  H.  Douglas  Webster,  B.M.J.  ii./29 ,367 . 

Cancer  control  by  Blood  Alkalinity.  ,, 

The  cancer  cell  is  simply  an  ordinary  body  ceh  compelled  to  live  in  the 
wrong  liquid  environment,  due  to  excess  of  alkali  with  low  content  01  Calcium. 
Irradiation  treatment  is  successful  in  so  far  as  it  reduces  alkafomety 
of  blood.  People  suffering  from  acidoses  are  practically 
immune  from  cancer.  There  is  a  possibility  of  a  family  tendency  to 
run  low  in  body  acid  and  high  in  alkali,  and  this  tendency  may  be  passed  on. 
When  a  body  cell  finds  itself  in  an  abnormally  alkaline  environment  it  acts 
like  a  yeast  cell;  its  walls  expand  and  become  more  permeable  ;  it  divides, 
and  increases  in  number  and  mass  occur  ;  as  with  Yeast,  the  adnicion  01  acid 
stops  this  growth.  Probably  it  is  not  sufficient  merely  to  administer  doses 
of  acid  to  a  cancer  patient,  but  necessary  to  attack  chemically  the  course 
alkali,  or  to  foster  acid  production E.  McDonald  (Chairman  of 
Cancer  Research,  Univ.  of  Pennsylvania),  Am.  al.  Pharm.,  bept.,  23, ou/. 

Uric  Acid  free  diet  in  inoperable  cancer.  Results  of  trials  ot  a  diet 
of  nuts,  fruit,  biscuits,  etc. — A.  Haig,  B.M.J.  ii./i2,81,lo0. 

C°ieprepamddby  cultivating  the  Streptococcus  of 

days.  Ji.  prodipiosui  is  added.,  and  the  two  are  grown  together  tor  ten  da, .. 
The  culture  H  then  killed  at  60°  C.  B.  prodigiosus  has  a  curative  effect  on 
tumours,  and  intensifies  the  virulence  of  the  ^ysipelas^  dis_ 

The  method  was  founded  on  the  occurrence  of  r® hr essi on  » .  a  gjx 

appearance  of,  inoperable  sarcomata  as  a  sequel  to  atCtcR.  o.  y  p 

weeks  to  three  months  treatment  generally  sufficient. 

The  Lister  Institute  supplies  Coley’s  J°tumorc10c£  1“  niiiflm  if 

2  Cc.  Dose. — i  minim  at  first,  injected  into  the  tumour,  t 
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injected  elsewhere,  diluted  with  sterile  Distilled  Water,  gradually  increased, 
e.g.,  by  or  i  minim  daily,  until  a  temperature  of  102°  to  104°  F.  is  produced. 

1  Cc.  contains  600  millions  Streptococci,  0-25%  B.  prodvjiosus  protein  and 
13-3%  Glycerin. 

Coley  pointed  out  the  necessity  of  following  up  this  small  dose  by  alternate 
local  and  systemic  injections,  also  injections  must  be  given  until  all  reaction: 
has  calmed  down  and  the  temperature  fallen. 

Mixed-cell  sarcoma  treated  locally,  excision  and  Coley’s  Fluid  £  to  3  minim 
doses,  successful. — B.M.J.  ii./i 3,1484. 

For  further  methods  of  treatment  of  cancer  including  the  Lead  treat - 
ment  consult  the  Therapeutic  Index — Vol.  I.  p.  1042. 

Cerelbro-Spinal  Fever. 

For  a  detailed  account  of  characters,  types  of  the  Meningococcus ,, 
Bacteriology  and  Diagnosis  ( West's  Swab,  Cambridge  Hospital  Medium, , 
Congo  Red  Blood  Serum),  Treatment  and  Disinfection  of  Carriers, 
Lister  Antimeningococcic  Serum,  FlexneV s  Serum  and  Vaccine , . 
see  Vol.  I.,  p.  909  et  seq. 

Meningococci  may  be  occasionally  found  in  peripheral  blood  films  by  using. 
Giemsa’s  stain. — A.  C.  Coles,  L.  i./i5,750,  828,  1046. 

C.S.  fever  treated  by  univalent  serum  intrathecaliy  (20  Cc.). — H.  S.  Banks, 
L.  i./2o,591. 

The  meningococcus  is  a  very  slightly  pathogenic  organism,  but  its  feeble 
virulence  is  largely  counterbalanced  by  its  remarkable  powrer  of  multiplying. 
The  susceptibility,  the  lack  of  resistance  of  the  organism,  however — not  its 
movement  towards  the  meninges — constitute  the  real  reason  why  the  general 
blood  infection  is  as  a  rule  of  very  short  duration.  As  soon  as  the  patient 
develops  even  the  very  slightest  degree  of  immunity  the  meningococci  present 
in  the  circulation  are  impaired  in  vitality,  lose  the  power  to  bring  about  meta¬ 
bolic  lesions,  and  finally  are  completely  destroyed. — Ksawery  Lewkowicz, 

L.  ii./24,488. 

Trypagar  as  a  medium  for  culture  of  the  meningococcus.  Contains  pea 
flour  extract  and  Trypsin  broth  as  follows  : — 

(1)  Pea  Flour  Extract. 

Mix  Peaflour  100  6m.,  Salt  100  Gm.  with  a  litre  of  Distilled  Water.  Steam 
for  \  hour  with  occasional  stirring.  Allow  to  settle  and  filter.  Make  fresh 
for  each  batch  of  Trypagar. 

(2)  Trypsin  Broth  (Douglas). 

To  each  £  kilo  of  fresh  bullocks’  hearts  freed  from  fat  and  vessels  and  minced 
fine  add  1  litre  of  water  and  make  faintly  alkahne  to  litmus  with  2<  %  Potassium 
Hydroxide  solution.  Heat  slowly  to  75  or  80°  C.  5  minutes.  Cool  to  37°  C. 
and  add  1%  of  Liq.  Trypsin  Co.  and  keep  at  37°  C.  for  2£  to  3  hours.  Test 
for  adequate  peptonisation  with  Biuret  reaction  as  below.  Then  render 
slightly  acid  with  Glacial  Acetic  Acid  and  bring  slowly  to  boil  for  i  hour. 
Leave  over  night  in  a  cool  place  and  decant  the  clear  liquid.  Make  faintly 
alkaline  to  litmus  and  sterilise  in  autoclave  at  118°  C.  1  hour  on  each  of  two 
days. 

To  Make  Trypagar. 

Add  2  %  of  Agar  to  Trypsinised  Broth  made  as  above  and  0'125  Gm.  Calcium 
Chloride  per  litre.  Autoclave  at  118°  C.  for  f  hour  to  dissolve.  Titrate  a 
small  quantity  after  well  mixing,  with  N/10  Potassium  Hydroxide  wTiile 
boiling  (Phenolphthalein)  and  add  KOH  q.s.  to  the  bulk  to  make  neutral.  Cool 
to  60°  C.,  add  white  of  egg  with  shells  (two  to  the  litre)  and  autoclave  again 
at  118°  C.  for  75  minutes  or  in  the  steamer  for  2  hours.  Filter  and  add  5% 
Sterile  Pea  Flour  Extract  above  and  sterilise  in  the  ordinary  way. 

The  agar  is  directed  to  be  cut  up  and  washed  with  Dilute  Acetic  Acid  (2*5  Cc. 
of  Glacial  per  litre  of  water)  and  again  washed  thoroughly  before  use. 

Sterile  Blood  Serum  is  directed  to  be  added  to  the  Trypagar  in  the  proportion 
of  2%  for  use  in  primary  cultures  at  the  time  of  cultivation. 

Biuret  Reaction. 

To  5  Cc.  of  broth  add  0’1  Cc.  5%  Copper  Sulphate  Solution,  mix  and  add 
5  Cc.  N /I  Sodium  Hydroxide.  A  true  pink  shows  adequate  trypsinisation. 
Bluish  purple  is  incomplete. — Lieut.  Col.  Gordon,  Maj.  T.  G.  M.  Hine,  Capt. 

M.  Flack,  B.M.J.  ii./i6,678. 
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Chemical  factors  involved  in  growth  of  the  meningococcus  The  organism 
needs  vitamins. as  m  Gordon’s  Peaflcur  Extract  forite  primarv  g  owth 
in  vitro  but  during  the  early  stages  of  subculture  this  need  becomes  Seatlv 
diminished.  After  a  certain  number  of  subcultures  the  organism  will  grow’ 
vigorously  on  a  vitamin-free  medium,  providing  there  is  an  abiinfS 

aifALs'  two  ?.,8cst  01  CaseiD  <Cole  4  °',sl0'T) 

C°1!0i?al  Golf-  reaction  (1912)  (q.v.)  has  been  criticised  as  regard 
its  validity  as  a  test  m  diagnosis  ot  neuro -syphilis.  It  was  found  that  a 
positive  gold  reaction  m  cerebro-spinal  fever  is  definite  evidence  of  organic 
nervous  disease.— C.  Worster-Drought  and  co-workers,  L.  iL/22,1063 
Epidemiology  of  cerebro-spinal  fever. 

From  191 4  to  1918,  6,450  cases  were  notified  in  England  and  Wales,  the  stress 
failing  on  urban  dwellers  during  the  winter  and  spring  months,  the  usual  in¬ 
cubation  period  being  1—7  days,  average  4  days.— A.  S.  MacNalty,  L.  L/25, 

Odw. 


Mutability  of  Organisms.  The  meningococcus  and  other  bacteria— 
data  supporting. — B.M.J.  ii./i 6,604. 

Lord  Lister,  it  may  be  mentioned,  remarked  ‘  it  is  far  from  impossible  that 
there  may  exist  ultra-microscopic  organisms,  as  real,  as  distinct  in  structure 
and  as  potent  in  their  effects  as  is  the  Bacterium  lactis  /  He  saw,  as  in  a  glass 
darkly,  the  phenomenon,  now  familiarly  described  as  those  of  ‘  sporting  ’  or 
*  mutation  ’  in  bacteria,  and  clearly  discerned  that  ultra-visible  particles  might 
play  a  part  in  these.— Sir  W.  Hamer,  L.  L/23,1009. 

Transmutation  of  bacteria. — S.  Gurney-Dixon  reviewed,  L.  i./2o,327. 

Mutation  of  species.  Higher  organisms,  protozoa,  bacteria. — W.  It.  Brierley, 
B.M.J.  ii./22,722. 

There  is  now  strong  evidence  to  support  the  view  that  a  similar  morpho¬ 
logical  variability  is  common  to  all  bacteria  and  that  bacterial  classification 
is  in  need  of  revision — ‘  the  very  foundations  of  bacterial  classification  are 
tottering!’ — James  Young,  B.M.J.  L/25, 62,  64. 


Bacillus  Coll  Communis.  A  normal  inhabitant  of  the  intestines,  but 
becomes  virulent  in  certain  conditions.  It  increases  the  virulence  of  typhoid. 
The  Bacillus  Coli  is  present  in  an  infant  a  few  hours  after  birth. 

Could  not  be  found  in  London  air.  Desiccation  necessary  for  it  to  gain 
access  to  the  air,  which  is  generally  fatal  to  this  organism.— Hewlett. 

Bacilluria  occurs  with  great  frequency.  3.  Associated  with  passage  of 
pus :  single  abscess  or  more  widespread  infection  of  the  urinary  tract.  2. 
Milder  stage — continuous  passage  of  the  bacilli  but  without  pus  or  epithelial 
cells.  3.  Intermittent  passage  of  the  bacilli.  One  often  finds  a  history  of 
constipation  and  a  large  proportion  of  cases  are  women. 

In  examining  such  urine  in  which  pus  is  absent  note  (a)  Pale  colour, 
paler  than  one  would  expect  from  the  gravity,  (ft)  Low  acid  reaction  ;  rarely 
very  acid,  (c)  The  urine  is  hazy,  not  clear.  Filter  a  little,  if  still  cloudy, 
examine  under  the  microscope:  (T\  inch  oil  immersion).  Round  bodies  or 
short  rods  (the  former  are  the  bacilli  ‘on  end’).  Note  motility.  Stain 
centrifugalised  deposit  by  Gram’s  method.  It  is  Gram  negative  The  urine 
should  be  fresh  and  collected  in  sterile  flask  by  catheter  if  possible.  Inoculate 
an  agar  tube  with  a  large  loop  full  note  opaque  white  growth  after  24  hours 
with  crenated  margin,  also  on  Rebipelagar  or  Conradi  Drigalski  medium. 

Variability  in  the  Gas-forming  power  of  intestinal  Bacteria.  It  is  possible  to 
select  a  strain  of  B.  Coli  which  fails  to  produce  gas  from  certain  Mono,  Di-,  and 
Poly-Saccharides. 

The  varieties  of  B.  Coli  are  almost  infinite. — L.ii./i3,1241. 

The  typical  characters  of  B.  Coli  Communis  are  as  follows: 

Gram  negative  bacillus,  producing  acid  and  gas  in  Glucose  and  Lactose 
broths,  acid  and  clot  in  milk,  indol  in  Peptone-water,  and  fluorescence  m 
Neutral  Red.  For  further  characteristics  see  B.  Typhosus  and  Bacteriological 
Examination  of  Water,  this  volume.  . 

Alternative  modes  by  which  B.  Coli  may  bring  about  anaerobic  decomposi¬ 
tion  of  Dextrose. — B.C.A.,  ’28,A1159, 

Abnormal  putrefaction  in  the  intestine.— The  presence 
of  anaerobic  bacteria  is  believed  to  account  for  this — normally  the  bacteria 
are  either  aerobic  or  facultative  anaerobes  mainly,  whilst  the  anaerooic  are 
in  lie  minority.  Excess  of  the  anaerobic  bacteria  may  be  caused  by  excess 
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of  animal  food, — auto -intoxication  can  undoubtedly  be  traced  to  this.  Again 
the  food  may  be  excessively  contaminated  with  bacteria,  e.g.,  in  pyorrhoea 
alveolaris,  and  post  nasal  catarrh.  Further,  it  may  pass  from  the  stomach 
imperfectly  digested.  There  is  in  addition  purely  intestinal  putrefaction. 
One  of  the  agencies  of  defence  by  nature  against  such  injury  is  the  combating, 
of  toxins  by  the  intestinal  flora — principally  B .  Ccli — this  organism  is  further¬ 
more  stated  to  produce  thermolabile  and  thermostable  substances  which  not 
only  inhibit  the  growth  of  other  organisms,  but  also  their  own  if  given  long 
enough  time  to  act. 

Diagnosis  of  abnormal  putrefaction  may  be  assisted  by  estimating  (1) 
Urine,  increase  in  etherearsulphates  in  the  urine  ;  increase  in  total  output  of 
aromatic  bodies  ;  rise  in  capillary  constant ;  examination  for  Indican  and  other 
constituents.  (2)  Examination  op  the  faeces, — staining  by  Gram’s  method 
and  counterst-ainine  with  neutral  red — the  red  organisms  should  preponderate. 
In  abnormal  putrefaction  in  proportion  as  the  aerobic  bacilli  are  replaced  by 
strict  anaerobes  (mostly  +  Gram)  the  blue  stained  will  be  in  excess.  A  loopful 
of  a  1  in  100  suspension  of  faeces  in  sterile  milk  should  not  produce  a  rapid  ' 
gas  formation  (e.g.,  by  B.  Aerogenes  Capsulatus). 

Bucsiiuria  and  Pyuria. — Estimate  the  Acid  Index  by  titrating 
10  Cc.  of  the  urine  with  JM/10  Sodium  Hydrate  using  Phenolphthalein.  If 
low,  administer  Acid  Sodium  Phosphate  thrice  daily  in  order  to  increase  the 
acidity  up  to  even  10°  and  to  keep  it  up.  Albumin  (due  to  Globulin  probably 
due  to  Leucocytes)  may  be  found,  also  Acetone. 

The  chief  bacteria  concerned  are  B.  Coli,  Streptococci  of  the  long  type, 
which  are  more  feebly  Gram  +  than  St.  Pyogenes ,  Staphylococcal  forms, 
and  “  Beaded  ”  bacilli  of  the  B.  Xerosis  type,  further  a  great  variety  resem¬ 
bling  B.  proteus  vulgaris.  All  of  these  have  been  found  in  bacilluria  with  joint  • 
troubles,  but  the  most  striking  cases  afforded  almost  pure  culture  of  strepto¬ 
coccal  form.  They  closely  resemble  the  streptococcus  salivarus,  a  common 
inhabitant  of  the  throat.  Tubercle  bacilli  should  always  be  looked  for, 
especially  if  lymphocytes  are  present.  Pneumococci  are  said  to  occur,  but; 
in  connection  with  acute  cases,  while  gonococci  play  an  important  role  by 
themselves. 

For  the  effect  of  Formaldehyde  upon  this  organism  ( i.e .,  on  treatment 
with  Hexamine  and  Sodium  Acid  Phosphate),  see  Hexamine  this  Vol.,  and  ' 
recent  data,  Vol.  I.,  p.  450,451. 

B.  Co  Li  in  the  Blood. — Blood  cultures  made  from  persons  suffering  fromi 
undoubted  Coli  infections  are  almost  invariably  sterile.  On  three  occasions 
pure  growths  of  the  bacillus  were  obtained  from  the  blood.  In  two  cases 
they  were  obtained  whilst  patients  were  actually  suffering  from  a  rigor  and 
in  the  third  hours  after  a  rigor. — L.  ii./i2,1500. 

Tuberculosis,  rheumatism  and  many  other  chronic  diseases  thought  to  be 
the  effect  of  the  toxins  which  pervade  the  tissues  as  a  result  of  absorption 
from  the  intestine  in  chronic  intestinal  stasis.  Far  reaching  results  are  being 
achieverl  by  the  treatment  of  tuberculosis  with  detoxicated  B.  coli  and  other: 
organisms. — White  Robertson  quoted  by  A.  C.  Jordan,  L.  i./2o,760. 

Infection  of  the  blood  stream  by  B.  coli  relatively  uncommon.  The  chief 
portals  of  entry  in  order  of  frequency  are  the  urinary  tract,  the  female  genital 
tract,  and  the  intestinal  tract.  B.  coli  sepsis  occurs  more  frequently  in  women 
from  20  to  40  and  in  men  from  40  to  70. — Jl.A.M.A.,  May  3,  ’24 ;  Jl.  Trop. 
Med.,  July  1/24,195. 

For  Musgrave’s  Medium  for  cultivating  B.  Coli,  see  Culture  Media. 

For  Distinction  and  Separation  from,  B  Typhosus  vide  Bact.  Examination 
of  Water  and  B.  Typhosus. 

Dhobie’s  Itch.  — Manson  states  many  cases  are  produced  by  Microsporon 
minutissimum  and  are  really  inflamed  erythrasma  and  not  trichophyton 
ringworm. 

Bacillus  Diphtherise. 

Directions  for  collecting  specimens. — If  a  sterile  swab  is  not  at  hand  (which 
should  be  used  with  aid  of  a  tongue  depressor),  a  small  piece  of  absorbent 
cotton  wool  (not  medicated  with  an  antiseptic)  should  be  steamed,  e.g.,  at 
the  mouth  of  a  kettle,  allowed  to  cool  and  rubbed  over  the  membrane  on  the 
fauces  of  the  patient  and  removed  in  a  test  tube  or  bottle  which  has  been 
similarly  sterilised.  If  possible  a  small  portion  of  the  membrane  should  be 
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detached  in  addition.  The  organism  may  persist  for  many  months  in  nasal 
and  aural  discharges  also  in  dry  conuiticn.  an  important  point  to  recollect  m 
disiniection  ol  bed  linen.  Moist  heat  destroys  the  organism  rapidly,  e.g.,  a 
temperature  of  60°  C.  Is  also  very  sensitive  to  treatment  by  antiseptics. 
Nurses  in  charge  of  patients  should  be  examined  occasionally  as  the  organism 
may  be  present  without  symptoms  of  Illness  and  infection  by  si  mb  agency 
should  be  guarded  against.  An  injection  of  Antitoxin  is  a  safeguard,  or  in 
preference  Toxin-Antitoxin  q.v. 

Films  are  prepared  from  the  swab.  Stain  by  Gram’s  method  (Gram  -f ) 
also  by  Pugh’s  or  Neisser’s  Stains  to  show  metachromatic  granules. 
Dry  and  mount  in  xylol  balsam. 

Kecognitioii. — B.  diphtheric#  may  be  distinguished  from  the  other  organisms 
which  will  probably  be  seen  in  large  numbers  by  thefollowing  characteristics : 
— Irregularity  in  size  and  outline  straight  or  slightly  curved,  more  or  less 
clubbed  at  one  or  both  ends  (clubs  chiefly  in  cultures),  sometimes  spindle 
shaped,  or  as  curved  wedges,  occasionally  irregularly  segmented,  rarely  or 
never  regular  in  outline.  Parallel  grouping  and  ‘  Chinese  alphabet  ’  charac¬ 
teristic.  Stain  irregularly.  Show  irregular  beading  and  metachromatism. 
Cultivate  onLoeffler’sblood-serum — tine  cream-coloured  growth  in  12  to  16 
hours,  and  the  film  from  this  stain  with  methylene  blue,  Neisser’s  or  Gram’s 
method.  Cultivations  should  in  all  cases  be  made  on  blood-serum  or  glycerin  agar 
before  the  result  of  diagnosis  can  be  positive.  Further  characteristics, — no 
spores,  non-motile.  Form  differs  with  culture  medium. 


Neisser’s  method  of  staining  the  organism: — 

Stain  £  minute  each  (washing  between  with  water)  with 

A.  Methylene  Blue,  0-5  Gm. 

Alcohol  absolute,  10  Cc. 

Distilled  water,  475  Cc. 

Glacial  acetic  acid,  25  Cc. 

B.  Bismarck  BrowD,*  Syn.  Vesuvine,  1  Gm. 

Distilled  water,  500  Cc. 

The  length  of  time  each  stain  is  used  has  been  much  altered  by  various 
workers.  Originally  it  was  a  matter  of  3  seconds  with  A.  and  10  seconds 
with  B.  The  method  can  be  used  for  examining  direct  from  the  swab. 

The  use  of  Eosin  Solution  instead  of  B.  above  gives  good  results,  working  as 
follows : — 

1.  Make  film  in  usual  manner.  2.  Stain  with  A.  three  minutes,  and  without 
washing  pour  on  Gram’s  iodine  solution  1  minute.  3.  Wash  in  water  and 
counterstain  with  Eosin  5%  aqueous  solution  3  minutes,  wash  dry  and  mount. 
This  method  was  claimed  to  be  diagnostic,  but  other  organisms,  e. g.,  B. 
Xerosis,  B.  Proteus  Zenlceri ,  B.  Cyanogenus,  and  various  organisms  found  m 
water,  give  similar  results.  The  granules  are  stained  blue,  the  rest  of  the 
bacillus  is  stained  by  the  counterstain.  ,  ,  „  „.  . 

Good  results  direct  from  the  swab  are  obtained  by  trie  following  >  etam 
with  Alkaline  Methylene  Blue  3  to  4  seconds,  afterwards  with  B.  above. 

Plights  {Sijti. Ponder’s)  Toluidin©  Blue  Stain.-  Tolu.id.iH6  Blue  0*02  Gm.j 
Glacial  Acetic  Acid  1-0  Cc.,  Absolute  Alcohol  2  Cc.,  Water  to  100  Cc.  ,  A  loop¬ 
ful  of  the  Stain  is  dabbed  on  the  dried  smear  and  examined  as  hanging  drop 
with  l/12th  inch  oil  immersion  lens.  Used  for  direct  examination  irom  the 
swab,  the  appearance  is  charactersitic.  B.  Divhtherice-  appears  pale  b.ue 
with  bright  and  often  deeply  stained  red  granules  along  its  entire  length, 
some  yeasts  and  sarcinse  also  show  the  metachromatic  markings.  Hoffman? 
bacillus  stains  dark  blue  with  a  light  band.  Diphtheroid  bacilli  cannot  be 
mistaken  or  confused  with  B.  Diphtheric v  by  the  method.  It  would  be  v,  e 


*  Bismarck  Brown  and  Nigrosin  are  incompatible.  The  first,  is  a  basic 
ye  and  the  other  acid.  Details  re  mahogany  varnish  stain.— P.J.  i./26,3«... 


ye  and  the  other  acid.  Details  re  manogauy  vdimbn  auim.  -*•  •w.v;'r  * 
Both  spirit-soluble  and  water-soluble  Nigrosme  dyes  are  a\ailab.cs  tnt 
inner  being  made  by  heating  together  N ^benzene ,  Aniline  ^  and  An i  - 
[ydro chloride  with  Iron  or  Copper  at  180—200  C.  The  water-soliible  dj« 
!  prepared  from  this  by  sulphonating  and  conversion  or  the 
odium  salt.  Spirit-soluble  Nigrosme  is  a  greyish-black ^powder  used l  with 
Ihrysoidine  for  varnishes  and  polishes  for  staining  leather,  whilst 
oluble  dye  occurs  as  glistening  black  lumps,  and  is  used  ior  c  j  e  D 
ilk  grey  from  an  acid  bath. — Colour  Index,  1924. 
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mate  the  film,  if  possible,  direct  from  the  throat.  A  negative  result  is  not 
to  be  considered  of  much  value.  Vincent’s  angina  fusiform  bacilli  also  stain 
dark  blue.  The  method  is  claimed  to  be  simple  and  rapid. — Constant  Ponder, 
L.  ii.,/22,23.  1 Stitt  finds  it  better  than  Neisser’s. 

Two  reputed  pseudo-varieties ;  one  morphologically  and  in  all  respects 
similar  to  the  specific  organism,  but  non-virulent,  the  other,  Hoffmann's* 
Bacillus.  This  stains  more  regularly  thaD  the  diphtheria  bacillus  and  shows 
no  polar  staining.  Uniform  in  shape,  size  and  staining. 

line  genera!  mend  or  opinion  it*  that  the  Hofmann  Bacillus  is  quite  distinct, 
but  Hewlett  thinks  that  it  really  includes  several  species  of  which  one  may 
be  a  modified  form  of  the  diphtheria  bacillus. — B.M.J.  i./i2,75. 

It  is  said  that  10  %  of  people  normally  harbour  such  as  against  1  to  2  %  with 
granule  types. 

Reports  on  swabs  from  throat  and  nasal  passages.  Presence  of  Hoffmann’s  - 
bacillus  of  no  clinical  significance. — J.  L.  McCartney,  L.  ii./28,514,565. 

Pathogenicity  of  true  Diphtheria  Bacillus  compared  withi 
pseudo  forms. 

Pive  Cc.  of  a  glucose-broth  culture  two  days  old  with  pseudo-diphtheria 
bacilli  are  not  pathogenic  to  guinea-pigs,  whereas  i  Cc  of  a  similar  culture 
of  true  diphtheria  bacilli  usually  kills  in  two  days. 

Glucose  Litmus  Broth  cultures  of  true  diphtheria  bacilli  show  marked 
acidity  in  24  hours,  while  those  of  the  pseudo  forms  are  stated  not  to  evince 
this  alteration  of  reaction.  This  method  is  useful  for  confirmation  where  no 
licence  for  inoculation  of  animals  is  held. 

Serum-water  gives  good  result: — 

Coagulate  blood  serum  in  an  equal  quantity  of  water,  filter,  add  to  one  half 
1%  glucose,  and  to  the  other  1%  Saccharose.  Add  neutral  red  as  indicator. 
After  24  hours  a  marked  acid,  is  produced  in  the  glucose  tube  by  B.  diphtherias, 
in  both  the  glucose  and  the  saccharose  tubes  by  B.  Xerosis  ( vide  infra)  and 
no  change  is  produced  in  either  tube  by  Hofmann’s  Bacillus. 

B,  Paralyticans  longus  and  B.  paralyticans  brevis  (Muirheaci’s  Biphtber 
oid  Bacillus). 

B.  Xerosis  occurring  in  xerosis  conjunctiva?,  also  in  nose,  throat  and  ear, 
differs  in  the  fact  that  primary  cultures  from  the  eye  on  blood  serum  first  appear : 
in  36  hours.  Sub-cultures  do  not  show  this  difference.  The  organism  is  non¬ 
path  ogenic  to  guinea-pigs. 

Characters.  Gram  +  and  very  similar  to  B.  dipktherice  :  often  occurs  in 
the  throat. 

Koch- Weeks  bacillus,  a  thin,  non-motile  organism  decolourised  by 
Gram’s  method,  is  found  in  a  large  number  of  cases  of  conjunctivitis.  A 
diplo-bacillus  has  also  been  found  which  causes  an  extremely  dangerous 
form  of  conjunctivitis,  hut  it  is  amenable  to  treatment. 

B.  Morax-Axenfeld. — Angular  conjunctivitis  is  the  only  form  of  con¬ 
junctivitis  in  which  the  clinical  appearance  is  characteristic  of  the  organism 
at  work — the  diplobacillus  of  Morax-Axenfeld  (Gram-).  Boric  lotion  and 
Zinc  Sulphate  0-5%  rapidly  effects  cure. 

Potassium  Tellurate  Culture  Medium  has  been  advocated,  see  Edn. 
XVIII,  Vol.  II,  p.  512. 

Gordon  and  Hine’s  Legumin  Trypagar  ( q.v .),  with  the  addition  of  0-3  Cc. 
of  sterile  1%  Telluric  Acid  to  10  Cc.  of  the  Agar  is  a  good  medium  for  growing 
B.  dipktherice.  The  majority  of  organisms  other  than  diphtheroids  reduce 
the  Telluric  Acid  and  produce  blackish  colonies.  Especially  is  this  the  case 
with  the  staphylococci ;  the  streptococci  do  not  reduce  the  Telluric  Acid.  The 
diphtheroid  colonies  are  greyish  white,  about  1  mm.  in  diam.,  semi-translucent, 
slightly  convex  and  have  a  slightly  darkened  central  spot. — D.  R.  Wood, 
B.M.J.  i./2i,562. 

Sections  01  Membrane. — Stain  for  the  diphtheria  bacillus  by  the  Eosin- 
Gram  method  : — • 

1.  Stain  4  or  5  min.  with  eosin  solution.  2.  Wash  well  in  water.  3.  Pass 
through  a  little  alcohol.  4.  Stain  with  anilin-gentian- violet,  10  min.  5.  Cover 
with  Gram’s  iodine  solution,  3  min.  6.  Decolorise  with  anilin  oil.  7.  Clear 
with  xylol  and  mount  in  xylol  balsam. 

Roux’s  Stain  for  Bacteria.— Dahlia  or  Gentian  Violet  0-5  Gm.,  Methyl 
Green  1-5  Gm.,  Distilled  Water  200  Gm. 
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Diphtheria  Antitoxin,  Serum  Antidiphthericum. 


Preparation  of  Diphtheria  Antitoxin. 

Consists  of  the  fluid  separated  from  coagulated  blood  of  the  horse  immunised 
by  inoculation  with  diphtheric  toxin,  produced  by  the  filtered  culture  of  the 
Bacillus  diphtheria  in  broth — a  surface  growth  is  important.  Repeated 
injections  during  4  to  6  months  of  increasing  quantities  of  toxin  up  to  as 
much  as  .V  or  1  litre  render  the  serum  of  a  high  antitoxic  quality.  When  the 
horse’s  serum  has  acquired  a  sufficiently  great  antitoxic  property,  the  horse 
is  med  about  10  days  after  the  last  injection  and  the  serum  prepared  for  use 
as  a  remedy,  and  as  a  prophylactic. 

That  oi  F.  Beig.  and  F.  Jap.  must  be  marked  with  the  name  of  the  maker 
date,  and  rotation  number,  also  the  number  of  units  per  Cc.  in  the  vial 
Similar  remarks  apply  in  the  case  of  the  U.S.  preparations.  ‘  Concentrated 
Diphtheria  Antitoxin  ’  is  dealt  with  in  Vol.  I.,  p.  916.  Keep  in  the 
dark  in  a  cool  place.  P.  Jap.  states  the  serum  must  be  sterile.  This 
pharmacopoeia  has : — 


(A)  Serum  Antidiphthericum  Liquid um,  which  should  vossess  not  less  than 
500  uni  ts  in  1  Cc.  Three  Classes— No.  1  contains  600  antitoxic  units  ;  No  2, 
1,000  a  units;  No  3,  1,500  units.  Injected  subcutaneously,  0-5  Cc.  should 
not  kill  a  mouse  of  15  Gm.  weight,  nor  should  10  Cc.  be  fatal  to  a  guinea-pig. 
(B)  Serum  Antidiphthericum  Siccum  1  Gm.  represents  at  least  5.000  antitoxic 
units. 


Units  of  Immunity. 

The  Ehrlich  Standard  formerly  laid  down  by  France,  U.S.  A.  and  Germany  at 
the  Conference  in  Paris, Nov.  1922  (see  Vol.  I.,  p.  916)  was  recommended  for 
adjustment  and  general  International  agreement — M.R.C.  Report  B.M.J. 
i./23,H0. 

The  B.  B.  Unit  refers  to  the  toxin  neutralising  power  of  the  serum 
not  to  the  volume  of  the  liquid.  The  unit  of  antitoxin  is  the  amount  which 
will  neutralise  100  M.L.D.  of  diphtheria  toxin.  A  standard  serum  is  pre¬ 
pared  for  comparative  purposes  ;  1  Cc.  of  this  contains  1  unit  of  antitoxin. 

The  strength  of  ^era  is  ascertained  by  pny&u  logical  tests  on  guinea-pigs, 
weighing,  as  uear  as  possible,  250  Gm.,  using  mixtures  of  different  quantities 
of  the  serum,  and  a  lethal  test  dose  of  standardised  toxin.  The  neutralising 
point  is  indicated  by  the  animal’s  death  being  prevented  on  the  fourth  day. 

Preservation. — There  is  marked  loss  in  antitoxic  value  in  liquid  a^rum 
at  room  temperature, — e.g.,  in  2  years  a  loss  of  over  30%  has  been  deter¬ 
mined.  Dried  diphtheria  antitoxin,  on  the  other  hand,  kept  in  the  dark 
at  5°  C.  retained  its  potency  for  five  vears. 


A  good  Culture  medium  is  bouillon  with  1-5%  Witte’s  peptone,  0-5% 
sodium  chloride  and  0-2%  invert  sugar.  The  formation  of  toxin  is  increased 
sixfold  by  the  addition  of  0-01  Cc.  of  N-  manganous  chloride  per  litre  of 
medium,  larger  quantities  decrease  formation.  The  temperature  limits  of 
growth  are  20°  and  42°,  optimum  34° ;  and  limits  of  Ph  5-2  to  8-9,  optimum 
7-0.  The  optimum  Psfor  obtaining  the  toxin  is  7-2  to  7-6  at  36°. — J.C.S.A 
i  /’ 22,795,902 

No  essential  oil  was  found  to  be  an  effective  germicide  for  the  diphtheria 


bacillus. — P.J.  iL/25,497. 


References  to  the  use  of  Diphtheria  Antitoxin. 

The  earliest  report  of  the  use  of  the  antitoxic  serum  (by  Behring  &  Kossel) 
is  found  in  the  Deut.  Med.  Woch.  of  April  27, 1893  ;  this  is  noted  in  B.M.J. 


’ First  English  reported  case  by  Eastes,  b  Cc.  of  Aronson’s  preparation  in  a 
child  of  10  years,  with  recovery. — B.M.J.  ib/94,125.  Second,— p.  180. 

Diphtheria  of  the  skin— the  primary  seat  of  infection  being  the  eyes— 
thence  to  the  vulva  and  the  lower  part  of  the  face,  has  been  satisfactorily 


treated  with  antitoxin.  .  _  ,  ...  , 

In  erysipelas  in  some  cases  the  injection  of  Diphtheria  Antitoxin  cauees 
rapid  fall  of  temperature  with  disappearance  of  skill  manifestations. 

Diphtheria,  malignant  with  multiple  lesions  in  a  child  six  weeks  old  faded 
to  respond  to  12,000  units  of  Antitoxin.  ,.  ...  . 

Pigeon  diphtheria  has  nothing  to  do  with  human  diphtheria.  , 

In  diphtheritic  conjunctivitis  must  be  used  early.  If  no  response  a  m  . 
infection  may  be  present. 
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1,550  cases  of  diphtheria  —  78  of  which  were  haemorrhagic — treated 
with  high  doses  of  Antitoxin.  As  a  rule  not  more  than  1  injection  daily, — 
the  maximum  at  one  time  rarely  exceeding  24,000  units.  Subcutaneously 
preferred. — M.  P.Oct.  1909,890. 

Diphtheria  Carriers  are  found  of  all  ages  and  of  either  sex,  the  presence 
or  absence  of  an  obvious  pathological  condition  is  no  criterion  for  detecting 
a  carrier,  of  the  length  of  carrier  life,  or  of  virulence.  The  length  of  carrier 
life  seems  to  have  no  effect  on  virulence. — bacilli  have  been  demonstrated 
to  be  virulent  after  four  and  eight  months  in  the  ear  and  nose  of  different 
individuals. 

Modern  methods  of  detection  and  prophylaxis,  where  the  population  con¬ 
cerned  will  allow  the  medical  officer  full  scope,  give  practically  complete 
control  of  diphtheria, — R.  A.  O’Brien,  B.M.j.  ii./2 8,436. 

The  length  of  carrier-life  of  the  bacillus  appears  to  have  no  effect  upon 
its  virulence  since  the  oraranism  has  been  proved  to  be  virulent  after  fourr 
and  eight  months  in  the  ear  and  nose. — L.i./i2,662. 

Diphtheria — review  of  Medical  Research  Council’s  Report,  1923.— -B.M.J, 
i./24,439. 

Schick  Test  in  Diphtheria  (introduced  by  Prof.  B.  Schick,  of 
Vienna,  in  1913). — The  administration  of  minute  doses  of  Diphtheria  toxin. 
A  standard  diphtheria  toxin  is  diluted  at  first  1 : 10,  in  0-5%  phenol;  this; 
dilution  will  keep  in  the  ice  box  for  at  least  two  weeks.  For  use,  further 
dilutions  are  now  made  in  normal  saline,  of  such  strength  that  0-1  Cc.  contains  5 
1/50  minimum  lethal  dose  for  the  guinea  pig.  This  amount  is  injected  intra- 
cutaneously  in  the  flexor  surface  of  the  arm  or  forearm.  If  antitoxin  is  absent 
or  only  present  in  small  amount  insufficient  for  protection,  a  circumscribed 
area  of  redness  persisting  7  to  10  days  is  produced  and  on  fading  shows  super¬ 
ficial  scaling  and  persistent  brownish  pigmentation,  the  reaction  showing: 
whether  the  subject  requires  to  be  immunised  by  inoculation  of  a  toxin-anti¬ 
toxin  preparation.  Enables  one  to  differentiate  individuals  who  are  susceptible 
from  those  who  are  not  susceptible  to  diphtheria. 

Method  of  conducting  the  test. 

The  standardised  diluted  diphtheria  toxin  is  supplied  in  1  Cc.  ampoules 
of  which  0-2  Cc.  is  injected  intracutaneously  into  the  left  forearm.  A  similar 
amount  of  control,  i.e.,  toxin,  which  has  been  heated,  is  injected  into  the  right 
arm.  A  flush,  sometimes  with  a  deeper  red  centre,  on  the  site  of  injection  into 
the  left  arm,  and  the  absence  of  an  identical  flush  on  the  right  arm  indicates 
a  positive  reaction.  This  develops  in  from  24  to  72  hours  and  is  more  easily 
read  on  or  after  the  third  day. 

immunisation.  Patients  who  give  a  positive  reaction,  should  be 
immunised  by  Toxin  -  Antitoxin  or  Toxoid  -  Antitoxin  Mixture 
(Diphtheria  Prophylactic  T.A.M.),  of  which  usually  3  injections  of  1  Cc. 
each  are  given  at  weekly  intervals,  though  in  some  cases  an.  initial  dose  of  0T  Cc. 
is  preferred. 

Babies  up  to  6  months  seem  to  be  immune ;  between  the  ages  of  6  months 
and  5  years  the  majority  give  a  positive  reaction,  and  the  test  is  unnecessary — 
all  these  children  may  be  safely  injected  with  the  toxin -antitoxin  without 
preliminary  testing.  For  immunisation,  the  toxin -antitoxin  is  given  in  3 
doses  of  1  Cc.  (or  less)  subcutaneously  at  intervals  of  7  days.  The  injections 
are  attended  with  some  danger.  Of  40  children  in  Vienna  receiving  the 
prophylactic  injections,  6  died  with  symptoms  of  general  diphtheria  intoxica¬ 
tion,  and  several  others  exhibited  skin  necroses.  The  addition  of  Formaldehyde 
(see  Ramon’s  Anatoxin)  renders  the  toxin  non-toxic.  It  is  not  advisable  to 
attempt  immunisation  in  patients  with  advanced  heart  disease  and  kidney 
affection,  or  those  recovering  from  acute  infectious  diseases.  It  is  claimed 
that  70  to  90%  of  those  treated  are  found  to  be  immune  after  8  weeks.  Of 
90,000  school  children  treated  in  America  14  contracted  diphtheria,  while  in  a 
similar  number  of  controls  56  acquired  the  disease.  One  of  the  chief  difficulties 
in  the  use  of  the  test  is  the  pseudo  reaction  due  to  the  presence  in  the 
toxic  filtrates  of  some  substance  more  stable  than  the  specific  one,  and  which 
causes  rise  of  temperature  and  other  reactions.  The  toxin-antitoxin  mixture 
should  not  be  used  after  exposure  to  a  temperature  below  0°  C.  From  1  to  5 
years  is  the  most  favourable  age  for  diphtheria  prophylaxis.' — R.  Munro, 
I3.M.J.  L/27,506. 
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Ministry  of  Health  paper  on.— B.M.J.  ii./2i,994.  Confirmations  of  its 
utility. — Pres.,  Feb.  ’21,55. 

According  to  a  further  recent  M.R.C.  Report,  “  The  evidence  already  avail¬ 
able  leaves  no  doubt  that  the  disease  and  its  often  fatal  consequences  may  now 
fairly  be  called  avoidable. — J.  Graham  Forbes. 

Under  the  auspices  of  the  Ministry  of  Health,  the  test,  followed  by  immuni¬ 
sation  in  positive  cases,  has  bepn  carried  out  in  50,000  children  in  this  country, 
and  none  of'  these  children  (except  2  or  3  especially  susceptible) 
has  since  contracted  the  disease.  More  important  to  immunise 
children  of  pre-school  age — the  dangerous  period.  Recurrence  of  fatalities 
due  to  toxin-antitoxin  mixture  containing  excess  of  toxin  improbable  in  future 
owing  to  substitution  of  toxin  i by  the  entirely  non^/soison- 
o us  anatoxin  or  toxoid.  Where  possible  Schick  Test  should  be 
repeated  three  months  after  last  immunising  inoculation,  as  in  some  cases 
a  further  inoculation  may  be  necessary.  Testing  and  immunisation  of  all 
nurses  in  fever  hospitals  strongly  advocated. — S.  M.Copeman,  B.M.J.i./2  8,833. 

The  test  is  useful  in  deciding  whether  a  patient  is  a  carrier  or  really  suffering 
from  diphtheria ;  also  useful  as  showing  to  whom,  among  persons  exposed 
to  infection,  e.g.,  contacts,  doctors  and  nurses,  one  may  safely  omit  to  give 
antitoxin — thus  greatly  minimising  risk  of  anaphylaxis,  and  saving  pain. — 
Gladys  Ward,  B.M.J.  i./2i,928. 

The  blood  of  individuals  who  possess  a  natural  immunity  contains,  per 
Cc.,  not  less  than  1/30  unit  of  antitoxin. — B.M.J.  ii./22,484. 

Freezing  destroys  the  anti-toxin  in  the  sernm  and  leaves  only  the  poison 
to  be  administered.  19  students  poisoned  at  Concord  Academy,  U.S.A., 
owing  to  inadvertent  exposure  of  serum  during  exceptionally  cold  weather. 
— L.  i./2+,505. 

Observations  on  the  Test. — C.  B.  Ker,  L.i./24,li01. 

Results  in  Fraserburgh. — J.  P.  Watt,  B.M.J. h/25, 1035. 

The  Test  is  of  acadesntc  interest  only  and  should  be  abandoned, 


as  it  is  subject  to  a  sufficient  percentage  of  false  negative  readings  to  result 
in  failure  of  protection  of  children  who  would  otherwise  have  been  protected  ; 
also  knowledge  of  immune  status  of  children  is  not  required  as  most  of  those 
in  the  age  group  most  concerned  are  susceptible,  while  immunisation  of  the 
balance  is  open  to  no  objection. — W.  H.  Kellogg,  Am.  Jl.  Pnb.  Health,  Oct., 
’25,  per  Jl.A.M.A.  ii./25,lb67.  .  ,  ,, 

Should  be  employed  on  a  National  scale.  More  economical  than  treat¬ 
ment. — E.  Donaldson,  B.M.J.  ii./26,551. 

In  school  practice.— W.  Dunn  and  Co-workers,  L.  i. ,'27, 178. 

Death  of  6  children  following  injection  of  toxin-antitoxin  mixture.  Prof. 
Pirquet’s  advice  that  active  immunisation  be  discontinued  was  followed  by 
the  Austrian  Ministry.— L.  iL/25, 713, 941. 

The  permanence  of  the  Schick-negative  state. — H.  J .  1  arish,  j,.ii./2o,c>^/. 

Diphtheria  Toxin— Antitoxin,  Syn.  Diphtheria  Prophylactic,  termed 
‘  M.M.I.’ 

E*  von  Behring  at  the  Congress  for  Internal  Medicine,  W iesbaden,  1 9  *  3 » 
announced  that  he  had  found  a  mixture  of  diphtheria  toxin  with  the  antitoxins 
in  suitable  proportions,  when  injected  into  man  or  animals,  forms  an  amount 
of  immune  bodies  in  the  blood,  with  the  result  that  immunity  for  a  consider¬ 
able  period  is  established.  The  reaction  in  man  varies  with  age. 

Anatoxin  (Ramon) — As  a  result  of  investigation  by  J .  Renault  and  P.  I.e'v  y, 
the  view  is  confirmed  that  toxin  and  antitoxin  do  not  form  a  stable  compound, 
and  that  though  physiologically  antagonistic,  each  preserves  Its  individuality 
in  a  mixture,  but  the  antitoxin  appears  to  deteriorate  more-  rapidly  than  tue 
toxin,  so  that  within  a  few  months  of  preparing  a  neutral  mixture  it  is  necessary 
to  add  antitoxin  to  correct  deterioration.  A  modification  of  tne  toxin-ana¬ 
toxin  mixture  obviates  need  of  control,  and  is  safe.  It  contains  a  large  exc  ess 
of  antitoxin  over  toxin,  the  two  being  mixed  just  before  : mocu  at ion  the. 
optimum  mixture  for  prophylaxis  containing  in  each  dose  300  umU  of  toxin 
and  100  units  of  antitoxin  (1  unit  of  antitoxin  neiitrahses  100  units  of  toxto, 
Ehrlich).  Each  dose  consists  of  1  Cc.  of  toxin  and  0*4  to  0*33  Cc.  of  ^t.to^in. 

Three  injections  given  subcutaneously  at  intervals  of  8  days rest  m!r  thSaSutic 
in  three  to  six  months,  which  lasts  for  two  yearn  or  longer.  I  or  thera^utic 
purposes,  the  authors  employ  a  2  Cc.  dose  of  Ramon  s  Anatoxi  m-  ,  J 
incubating  diphtheria  toxin,  to  which  a  small  proportion  of  Formalin  has  been 
added,  for  a  month  at  37°  C.— Leader,  B.M.J.  U./24, 1064. 
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The  Anatoxin  is  stable  for  long  periods  below  20°  and  resists  heating  for 
1  hour  at  65-70°.  The  Formaldehyde  treatment  has  .also  been  applied  to 
the  toxins  of  tetanus,  botulism,  gas-gangrene,  toxic  vegetable  proteins  and 
to  cobra  venom ;  in  all  cases  the  products  (“Anatoxins")  were  strongly; 
antigenic  but  no  longer  toxic. — G.  Ramon,  Ann.  Inst.  Pasteur,  ’25,  39,  1,  per 
J.C.S.,  A .  i./2 5,339.  See  also  G.  Ramon,  JB.M.J.E.  i./24,44. 

The  intrinsic  antigenic  value  of  Anatoxin  should  be  of  at  least  5  antigenic 
units — that  prepared  by  the  Pasteur  Institute  is  of  8  to  10  units.  Initial 
injection  subcutaneously  0-5  Cc.  After  3  weeks  give  a  second  injection  of 
1  Cc.  and  15  days  later  a  third  injection  of  1  to  1-5  Cc.  (this  3rd  injection  is  not 
always  necessary).  All  children  from  1  to  8  jrears  should  be  vaccinated.  In; 
epidemics  inject  1,000  units  of  antitoxin  preceded  by  a  few  minutes  by  an 
injection  of  Anatoxin,  the  second  and  third  injections  of  Anatoxin  being  given 
in  the  usual  way.  Nearly  300,000  persons  vaccinated  in  France  since  1926. — 
G.  Ramon  and  G.  I.  Helie,  Jl.A.M.A.  ii./28,1033. 

Results  of  1,297  inoculations  with  diphtheria  anatoxin. — Jl.A.M.A.ii./25,472. 

Injection  of  2  to  3  Cc.  of  antitoxin  mixed  with  anatoxin  2  :  1  conferred  an 
active  immunity  on  rabbits  and  guinea-pigs,  while  no  immunity  could  be 
obtained  from  anatoxin  alone,  nor  from  mixture  with  normal  serum  free  from 
antitoxin. — Comptes  Rend.,  per  Jl.A.M.A.  ii./s 5,1009. 

Ramon’s  anatoxin  as  prophylactic  among  school-children.  Those  showing 
strong  positive  reaction  received  0-5  Cc. subcutaneously  and  3  weeks  later  1  Cc. 
Schick  Test  after  3  weeks  showed  95%  immunity.  Paris  Med.,  May,  '26,456, 
per  Pres.,  Jan.,  ’27,14. 

Purified  Diphtheria  Toxoid. — Culture  filtrates  containing  Toxins  treated 
with  Formalin  are  partially  or  completely  converted  into  Toxoids.  The 
Ramon  Floccvlation  Test  being  used  for  assaying  strength  of  the  fractions,  the 
‘  Lang  staff  dose  ’  being  the  amount  of  toxin  equivalent  to  one  unit  of  Antitoxin 
by  this  test. — A.  F.  Watson  and  E.  Langstaff,  Wellcome  Physiological  Research 
Laboratories  Report,  ‘  Biochemical  Journal  ’  (Vol.  XX., No.  24,  p.  763.) 

Diphtheria  Endotoxin. — Dose. — 05,  1  Cc.  and  if  required  1-5  Cc.  at 
intervals  of  about  7  days  in  the  muscle  of  the  upper  arm  or  back. — R.  T. 
Hewlett,  L.  i./ 15, 275. 

Made  by  Macfayden’s  washing,  centrifugal ising  and  grinding  method.  The 
treatment,  given  while  the  membrane  was  still  present  on  the  tonsils,  resulted 
in  freedom  from  diphtheria  bacilli  on  the  fauces  in  several  cases  in  ten  day3 
to  a  fortnight  from  date  of  injection,  wdiilst  ordinary  cases  of  faucial  diphtherias 
are  not  as  a  rule  free  from  infection  for  a  month  or  five  weeks  after  the  onset 
of  the  attack.  In  other  cases  there  was  a  distinct  dimunition  in  the  number 
of  bacilli  present.  The  Endotoxin  is  not  intended  as  a  substitute  for  Diphtheria 
Antitoxin, — the  latter  is  to  be  used  in  the  treatment  of  the  case  in  the  ordinary 
way.  Animal  experiments  show  that  the  Solution  in  above  strength  possesses 
considerable  protective  power  against  injections  of  living  B.  Diphtheria;.  It 
was  found  that  even  after  keeping  24-  years  the  Endotoxin  was  active. — R.  T. 
Hewlett  and  A.  T.  Nankivell,  L.  ii./i 2,143  ;  L.  i./i 3,1802. 

“  Positive  Throat  ”  in  diphtheria  convalescents  treated  by  stock  Vaccine. 
Dose  10  to  200  million.  Well  defined  degeneracy  in  morphological  appearance 
of  the  cultured  organism  followed  by  complete  dispersal  from  the  locality 
invaded. — J.  L.  Brownlie,  L.  i./2o,706. 

UNTOWARD  RESULTS ,  SERUM  RASHES,  ETC.,  WITH 
DIPHTHERIA  ANTITOXIN. 

The  symptoms  of  Diphtheria  Serum  Sickness  are  fever,  rash,  usually  urti¬ 
caria  or  a  variety  of  erythema  multiforme.  Sometimes  more  unpleasant 
effects,  namely,  pains  in  joints,  tendons  and  fascne  with  fever  occur. 

A  case  in  which  3,000  units  produced  oedema  and  an  urticarial  eruption. 
20  grain  doses  of  Calcium  Chloride  every  2  hours— swelling  disappeared  in 
14  da  vs. — B.M..T.  ii./o9,95. 

Asthmatic  patients  should  receive  injections  with  caution,  even  as  pro¬ 
phylactic. 

Intense  itching,  subsequently  vomiting,  has  been  cured  by  1/6  grain 
Morphine. 

Death  following  diphtheria  antitoxin  intravenously — due  to  status  lym- 
phaticus,  not  anaphylaxis. — D.  MacIntyre  and  D.  W.  McKay, — L.ii./23,1133. 

Orofuse  hiemorrhage  in  diphtheria. — A  boy  aged  five  treated  by  several 
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4,000  units  of  Antitoxin  by  the  mouth,  in  addition  injections  of  2,000  and 
4,000  units.  About  1£  pints  of  blood  were  passed  with  membraneous  casts. 
One  piece  more  than  2  ft.  long.  The  prima  via  was  clearly  implicated 
and  the  topical  use  of  the  Antitoxins  was  successful.— W.  F  Clark,  B.M.J. 
ii ./ 1 3,1 484 

Dysentery. — There  are  two  main  types  of  dysentery — Amoebio 
and  Bacillary  (cf.  Vol.  /.,  pp,  526,  917,  918). 


To  search  Stools  and  Mucus  for  Entamoeba  Histolytica. — 

In  searching  mucus  for  amcebce  stain  with  a  little  Methylene  Blue 
and  examine  with  low  power,  e.g.,  \  inch — turn  on  the  £  inch  to 
verify.  Amoeba  Coli  occurs  very  seldom. 

Alternatively, — place  a  small  piece  of  freshly  passed  stool  on  a 
slide,  adding  one  or  two  drops  of  1  in  10,000  Neutral  Red  in  Normal 
Saline.  Examine  with  l/6th  inch  objective.  The  Amoebae  take  up 
the  Neutral  Red, — all  other  constituents  of  the  faeces, — even  the 
leucocytes — remaining  uncoloured. 


Differential  Diagnosis . — Characteristic  cellular  exudate 
in  the  stools  of  amoebic  and  in  bacillary  dysentery.  The  finding  of 
E.  histolytica  in  the  midst  of  a  “  bacillary  ”  exudate  of  this  kind 
indicates  that  a  double  infection  is  present,  although  attempts  to 
isolate  dysentery  bacilli  may  fail. — J.  G.  Willmore  and  C.  H. 
Shearman,  L.  ii./x8,200.  See  also  G.  M.  Findlay,  L.  i./iQ,  135. 

Notes  on  etiology  of  dysentery.  E.  histolytica  in  63  cases  out  of 
217  and  B.  Dysenteries  (Shiga)  in  47. — C.  J.  Martin,  B.M.J.  i./i7,479. 

Amoebic  dysentery  practically  disappeared  from  the  Panama  Canal  Zone 
following  the  installation  of  a  pure  supply  of  water. — U.F.C.,  *25,115. 

There  are  said  to  be  nearly  2  million  E.  histolytica  cj^st  passers  in  England. 


— L.  ii./26,762.  t  _  . 

J.  w.  Cropper  and  R.  W.  H.  Row  describe  methods  of  concen¬ 
tration  of  cysts  from  stools 

(1)  For  Diagnosis.  Shake  a  iump  of  fames  (at  least  1  Gm.)  in  about 

30  Cc.  of  normal  saiine  preferably  with  a  mechanical  shaker  in  a  large  flask 
or  bottle  for  1  hour.  Then  transfer  to  a  separating  funnel  and  shake  by 
hand  for  J  minute  with  10  or  20%  of  its  volume  of  ether.  Allow  to  stand  tor 
a  minute  or  two.  The  cysts  remain  in  the  saline,  fsecal  debris  rising  in  a 
mas3  at  the  top  of  the  saline,  Immediately  below  the  excess  of  ether,  the 
3aline  is  removed  and  centrifugalised.  The  sediment  in  the  centrifuge  tubes 
would  be  some  15  times  as  rich  in  cysts  as  the  original  matter,  it  aesireo. 
this  can  be  again  shaken  up  and  centrifugalised  afresh.  _.a 

(2)  For  Cultivation .  A  modification  of  Penfchi,  Woodcock  &  Drew  s 
process  (B.M.J.,  May  20,  T6)  docs  not  employ  ether  and  is  therefore  more 

suited  for  cultivation  purposes.  , 

10  Gm.  of  specimen  are  shaken  with  100  Cc.  of  salme  in  a  ^hanical 

shaker  5  minutes  and  poured  on  a  fine  silk  of  mesh  40  /*  l 

tambour.  It  is  gently  stirred  with  a  rod  and  the  filtrate  or  a  port  on  of  it  s 
centrifugalised  one  minute  at  1200  revolutions,  per  minute,  the  supernatant 
liquor  poured  off  and  the  volume  made  up  again  with  normal  salme.  bb&ke 
and  again  centrifugalise.  Repeat  until  the  supernatant  1  quo '  is  almost 
clear.  Finally  shake  the  deposit  with  10  Cc.  normal  sal  ne  and  al  ow  to  stand 
for  10  minutes.  The  upper  portion  is  then  poured  off  an(]  fy 

fugalised  and  loopfuls  used  for  making  hanging-drop  preparations  fo 
nation.  For  counting  Bottcher’s  slides  are  used.  L.  *  -  / 1 7 » 1  v vg+j0 

No  purgative  should  have  been  given  for  some  days  otherwise  the  pie ^  A-.kc 
forms,  difficult  to  identify,  will  be  present.  Examination  during  Emetine 

piece  of  mucus  with  normal  saline  and  examine 

mulsify  a  MU.  of  the  stool  (1)  with  saline  and 
(2)  with  1%  aqueous  solution  of  Iodine  in  Potassium  Iodide. 
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Characteristics  of  E.  histolytica. 

The  entamoeba  varies  in  size  from  6  to  35  At.  though  usually  being  2  to 
3  times  the  diameter  of  a  leucocyte,  i.e.  about  12  to  24  /*.  Red  blood  corpuscles, 
bacteria,  cells,  etc.,  may  often  be  seen  in  the  interior  though  the  ingestion  of 
red  corpuscles  is  by  no  means  a  constant  factor.  The  organism  can,  according; 
to  Rogers,  only  rarely  be  found  in  pus,  but  Is  always  present  in  scrapings 
from  the  wail  of  the  abscess.  The  amoeba  passes  through  the  intestinal  wall! 
and  on  reaching  the  submucous  layer  forms  an  abscess.  Hewlett  says  the 
organism  may  be  cultivated  on  ordinary  agar  if  an  organism,  e.g.  B.  Coli,  be 
present.  For  a  description  of  tills  and  other  amcebEo  see  Medical  Research 
Com.,  B.M.J.  i ,/i7,  609;  also  H.  A.  Haig,  L.  ii./io,823;  and  J.  S.  White, 
P.J.  I./ 15,797. 

Comparison  with  E.  Coli. — The  following  table  shows  differences  from 
E.  coli,  which  is  so  commonly  found  in  faeces.  Actual  measurement  of  size 
is  a  great  help.  Amcebic  diarrhrea  should  never  be  diagnosed  on  precystic 
forms  alone. 


E.  histolytica. 

E .  coli. 

Active 

forms 

Size  20  At  to  30  At. 

Clear  ectoplasm,  granular 
endoplasm 

Red  blood  cells  included 

Sudden  explosive  movements 
Eccentric  inconspicuous 
spherical  nucleus  with  small 
central  dot. 

Size  20  At  to  30  At. 

Ectoplasm  and  endoplasm 
both  granular. 

Bacteria,  yeasts,  vegetable 
cells  included 

Movements  very  slow  and  no 
locomotion 

Central  conspicuous  nucleus 
with  an  eccentric  dot. 

Pre- cystic 
forms 

Size  7  At  to  14  At  Round 
Ectoplasm  and  endoplasm  not 
differentiated 

No  inclusions 

No  movements 

Nucleus  a  beaded  ring.  May 
be  elongated  and  undergo¬ 
ing  division. 

Almost  impossible  to  dis* 
tinguish  from  E.  histolytica . 

Cysts 

Size  7  At  to  9  At,  or  11  At  to  14  At 

1 , 2  or  4  nuclei 

Mature  cyst  has  4  nuclei 

Mature  cyst  contains  glycogen. 

Size  15  At  to  20  At 

1  to  8  nuclei 

Mature  cyst  has  8  nuclei 
Mature  cyst  contains  no 
glycogen. 

Many  cases  of  diarrhoea  or  colitis  might  be  found  to  be  amoebic  in  origin  if 
the  stools  were  systematically  examined.-— L.  E.  H.  Whitby,  Midx.  Hosp.  Jl., 
Mar.,  '25. 

E.  histolytica  cultivated  by  Bceck  and  Drbohlav.  In  culture  E. 
histolytica  feeds  on  bacteria  and  red  blood  cells  whenever  the  latter  are  present 
in  the  medium. — Proc,  Nat.  Acad.  Sc., May  15,  ’25,239,  per  Jl.  A.  M.  A.,  July  IS, 
35,196.  See  also  Am.  Jl.  Hygiene,  1925,  CCCLXXI.,  L.  ii./26,762,  '  and 
Y.B.P.,  '27,79 ;  and  detection  in  faeces,  ibid.  80. 

E.  Coli.  Syn.  Amceba  Coli  of  Losch.  Occurs  in  the  upper  part  of  the  large 
intestine.  It  appears  to  be  harmless.  According  to  Schaudin  it  differs  from 
E.  Histolytica  in  that  the  ectoplasm  is  not  distinctly  seen  except  during  the 
formation  of  a  pseudopodium  and  the  nucleus  stains  deeply.  Itnever  takes  up 
red  cells.  E.  Coli  multiplies  by  binary  fission  and  also  by  multiple  fission  into 
8  small  amoebae.  E  .Histolytica  produces  an  indefinite  number  of  small  amoebae. 
— J.  S.  White,  P.J.  i./i 5,797.  For  further  differences  see  E.  Histolytica. 

Entamoeba  Nana  (Wenyon  &  O’Connor)  inhabits  the  human  intestines  in 
addition  to  E.  Coli  and  E.  Histolytica.  E.  Nana  is  a  small  amceba  measuring 
when  rounded  6  to  12  At.  The  cysts  are  very  resistant.  No  evidence  that  it 
is  pathogenic. — C.  Dobell  &  Margaret  W.  Jepps,  B.M.J.  i./i7,G07. 
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Lct/misf/ct'  inflections*  Three  cases  in  men  who  had  never  been  out  of 
England.  Circumstances  of  infection  not  known.— A.  Maiins  Smith  &  J  It 
Matthews,  B.M.J.  ii./i6,389.  ' 

These  parasites  are  very  troublesome  to  remove.  The  best  results  were 
obtained  with  Beta-Naphthol  15  grains  and  Bismuth  Salicylate  20  grains 
thrice  daily.  Turpentine  in  10  minim  doses  tried  but  not  so  useful— B  M  J 
il./i6,407. 


Transmission  of  Intestinal  Protozoa  experiments.  Amoebic  Dysentery  is 
possibly  dust-borne.  Stephens’  Scarlet  Ink  used  for  staining  purposes. — 
J.  C.  Watt,  L.  i./2o,543. 

In  diagnosis  of  chronic  dysentery  by  means  of  the  sigmoidoscope  the  large 
bowel  is  emptied  by  means  of  £  ounce  of  Castor  Oil  in  the  evening,  followed 
next  morning  by  a  soap  and  water  enema,  immediately  after  which  15  minims 
of  Tincture  of  Opium  is  given.  The  distance  the  instrument  can  travel 
varies — up  to  12  ins.  has  been  passed. — P.  Manson-Bahx  and  A.  L.  Gregg, 
per  T.D.B.  18/21,35. 

The  diagnosis  of  intestinal  amoeblasis  assisted  by  provoking  an  artificial 
relapse  with  Keratin  coated  capsules  of  Bile  Extract,  0-2  Gm.,  3  after  each 
meal.  The  stools  become  fluid  and  organisms  and  cysts  observed  in  large 
numbers. — Le  Noir  and  de  Fossey,  per  T.D.B.  19/22,688. 

FiacgeiJate  dysentery. — A  survey  of  the  literature  of  flagellate 
dysenteries,  it  is  stated,  leaves  the  mind  of  the  reader  in  a  turmoil  as  to  their 
pathogenicity  or  otherwise.  Few  admit  the  presence  of  flagellates  in  the  bowel 
as  anything  more  than  a  coincidence,  when  found  along  with  dysenteric 
symptoms.  Others  credit  Lamblia  intestinalis  with  pathogenic  effects  and 
still  leave  Trichomonas  intestinalis  and  chilcmastix  mesnili  in  the  coincidence 
group.  An  analysis  of  716  cases  showing  these  and  other  infections.  Purga¬ 
tion,  Thymol,  Emetine,  Bismuth  Iodide  and  colon  lavage  valuable.  Flagellate 
dysentery  can  be  cured  in  at  least  50%  of  cases. — H.  G.  Whittingham,  B.M.J. 
i./23,799. 

Giardia  lamblia,  Trichomonas  hominis  and  Chilomastix  mesnili  are  probably 
the  real  etiological  factors  of  “flagellate  diarrhoea.”  Carnivorous  animals 
are  rarely  infected  with  intestinal  protozoa ;  a  carnivorous  diet  is  unfavourable 
to  giardias  and  trichomonads  of  rats,  and  such  a  diet  may  also  be  unfavourable 
to  these  flagellates  in  man.  Diarrhceic  patients  so  treated  have  shown  either 
an  extremely  marked  diminution  in  the  number  of  flagellates  or  a  total  riddance 
of  them. — It.  W.  Hegner,  Int.  Conf.  Trop.  Am.,  ’24,404. 

The  spread  arid  Incidence  of  protozoal  infections  in  the  population  of  this 
country.  As  the  result  of  examination  of  nearly  3,000  people,  including  army 
recruits,  adult  civilians,  children  under  12,  and  asylum  patients  (none  of 
whom  had  been  out  of  England,  with  the  exception  of  a  very  small  percentage 
in  the  last  group),  E.  histolytica  was  found  in  every  section  of  the  population, 
establishing  the  wide  occurrence  of  the  infection  in  this  country,  and  showing 
that  it  is  no  longer  necessary  to  presume  foreign  origin  for  any  home  case  of 
amoebic  dysentery  or  for  any  infection  wdth  E.  histolytica.  Indigenous  cases 
of  acute  amoebic  dysentery  do  occur  in  England  and  may  be  more  common 
than  has  been  supposed — possibly  concealed  under  such  names  as  “  hepatitis  ” 
or  “  ulcerative  colitis.” — A.  Maiins  Smith,  B.M.  J.  ii/24,897. 

Systemic  infections  by  E.  dysenterice.  From  its  portal  of  entry  through  the 
epithelium  of  the  colon  into  the  submucosa,  E.  dysenterice  tends  to  spread  in 
the  margins  of  ulcers  of  the  colon  into  capillaries  and  smaller  veins  and  thence 
may  make  its  way  into  the  capillary  net  of  the  liver,  through  the  heart  to  the 
capillary  net  of  the  lung,  and  thence  to  the  systemic  circulation.  _  Liver,  lung 
and  brain  abscesses  are  thus  interpreted  as  haematogenous  invasions  by  way 
of  the  blood  stream— as  is  also  infection  of  bone-marrow.  Following  the 
finding  of  E.  dysenterice  in  the  stools  of  18  out  of  20  cases  or  Hodgkin  s  disease , 
the  authors  infer  that  this  disease  is  amcebiasis  of  the  lymphatic  system,  the 
amoebae  arriving  at  these  locations  by  the  systemic  circulation,  or  possi^iy  the 
lymphatic  system.  Resistent  cysts  discharged  in  the  faeces  the  sole  mode  of 
infection,  the  agencies  causing  contamination  being  the  soiled  hands  of  xood- 
handlers  and  flies. — C.  A.  Kofoid  and  Co-workers,  Int.  Conf.  Crop.  Am.,  24, 


381-397. 

Councilmanitx  Ictfleuri,  an  amoeba  of  man,  has  clear  pseudo¬ 
podia,  eats  red  blood  corpuscles  and  has  a  very  marked  resem. dance 
to  the  motile  forms  of  the  amoebae  of  dysentery.  Its  cysts  ha\e  t  nu  -  :i 
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resembling  those  of  E.coli,  but  differ  from  them  in  the  larger  subdivided  central 
karysome  of  the  nucleus.  It  is  wholly  resistant  to  all  forms  of  Emetine  treat¬ 
ment  and  as  it  often  occurs  coincidentally  with  the  amoebte  of  dysentery  and 
persists  after  the  extermination  of  the  dysenteric  infection  it  might  give  a 
misleading  picture  of  the  failure  to  cure  by  the  Emetine  treatment.  Presence 
invariably  revealed  by  its  characteristic  cysts  but  motile  stage  separated 
with  difficulty  from  that  of  E.  dysenterice. — C.  A.  Kofoid,  Int.  Conf .  Trop.  Am., 
*24,327. 

According  to  the  Annual  Report  on  the  Health  of  the  Army  for  1925  nearly 
all  the  cases  of  dysentery  in  Iraq  were  amcebic,  whereas  only  one  of  the  cases 
in  Turkey  was  of  that  type,  and  in  Egypt  35  out  of  64  cases  were  amcebic. — 

B. M. .T.i./26,202 ;  K.  Roney  queries  these  figures. — ibid.  303. 

Bacillus  Dysenteric. — The  dysentery  organisms  are  divisible  into  two 
main  groups.  According  to  a  Medical  Research  Committee  Report,  B.  dysen- 
terios  (Shiga)  and  B.dysenterioe  (Flexner),  it  is  universally  agreed  cause  bacillary 
dysentery — short  rods,  destitute  of  flagella,  and  non-motile,  Gram  negative, 
fermenting  Glucose  without  gas  formation  and  producing  alkali  in  milk. 

Shiga’s  organism  is  relatively  well  defined.  It  does  not  ferment  Mannite, 
does  not  produce  Indol  in  Peptone  Water.  It  is  highly  toxic  to  man  and 
animals.  It  is  a  distinct  and  separate  species.  The  Flexner  group  produces  i 
acid  in  mannite  and  -t-  or  —Indol  in  peptone  water. 

Flexner’s,  however,  is  separable  into  several  distinct  strains.  Details. — 
F.  W.  Andrewes,  F.R.S.,  and  A.  C.  Inman,  Serological  Races  of  the  Flexner 
Group,  Med.  R-es.  Com.  Rep.,  Series  No.  42.  L.  i./i8,560  ;  i./2o,l62. 

The  bacilli  of  Shiga  and  Flexner  are  non-motile,  non-sporing,  and  do  not 
stain  by  Gram’s  method  and  grow  on  all  ordinary  media.  In  cultural  charac¬ 
ters  they  resemble  B.  coli  communis. 

Tue  close  relation  of  the  prevalence  of  infantile  diarrhoea  mortality  and 
the  prevalence  of  flies  is  shown  in  a  number  of  diagrams  of  plotted  curves 
which  are  wonderfully  coincident.  Insect  porters  of  bacterial  infection. — 

C.  J  Martin,  L.  i./i3, 1,81. 

Dysentery  Carriers  (See  also  Vol.I.,  pp.  528,532,1055). — Healthy  carriers 
are  very  rare  and  of  no  importance.  Actual  carriers  are  to  be  found  among  the 
incomplete  convalescents  which  form  a  high  percentage  of  the  cases.  In 
combating  an  epidemic  it  is  necessary  to  reduce  as  far  as  possible  the  number 
of  such  cases  and  to  isolate  very  strictly  those  that  are  already  of  this  type. 

The  dysentery  bacilli  have  an  exotoxin  and  endotoxin.  The  former  is  a 
neurotoxin ;  the  latter  acts  as  a  poison  on  the  intestine.  Ry  the  suppression 
through  anaerobiosis  of  the  exotoxin-producing  activity  of  Bacillus  dysenteriee 
Shiga,  a  pure  endotoxin  is  produced  directly  from  the  culture. — J.  E.  McCartnet 
and  P.  K.  Olitsky,  per  Jl.  Trop.  Med.,  Aug.  1/23,259. 

In  colitis  a  new  bacillus  found  constituting  a  third  group  of  dysentery 
bacilli.  Pathogenic  for  man  and  animals.  Easily  confused  bacteriologically 
with  Flexner- Y  type,  but  slow  fermenter  of  lactose. — S.  W.  Patterson,  per 
Jl.  Trop.  Med.,  Feb-  15/23,64. 

Bacillus  meta-dysentericus  (Castellani) — virulence  of.  Results  of  experi¬ 
ments  on  rabbits.  Its  virulence  less  marked  than  that  of  B.  Shiga-Krusel 
while  having  an  apparently  similar  toxin.  Resistant  to  direct  sunlight  for 
1J  to  2  hours,  and  still  alive  after  6  hours  exposure  to  diffused  light. — G. 
Olivi,  Jl.  Trop.  Med.,  April  16/23,123. 

Dientamoeba  Fragilis  (Jepp  &  Dobell).  A  case  of  human  infection  in 
England. — J.  G.  Thomson  and  A.  Robertson,  Jl.  Trop.  Med.,  May  1/23,135. 

Dysenteries  of  India. — H.  W.  Acton  and  R.  Knowles,  I.M.G.,  July,  2<i/325. 

Serum  Diagnosis  of  chronic  bacillary  dysentery.  Standard  agglutination 
tests  with  Shiga-Flexner  groups  of  dysentery  cultures  may  have  large  field 
of  usefulness  in  helping  to  determine  prevailing  type  of  infection,  allowing 
of  treatment  by  dysenteric  vaccines,  made  up  of  organisms  corresponding  to 
prevailing  types  (Thomson’s  Detoxicated  Vaccines).  Standard  agglutination 
tests  may  possibly  be  of  value  even  in  diagnosis  of  chronic  dysentery. — 
E.  H.  R.  Altounyan,  L.  L/24,75. 

Dysentery  Anatoxin.  The  preparation  and  use  of. — Ann.  Inst.  Pasteur., 
Feb., ’26,134,  per  Pres.,  Jan.,  ’27,16. 

Anti-dysentery  Bacteriophage.  Encouraging  results  with,  in  bacillary 
dysentery — 70%  of  cases  gave  rapid  improvement. — A.  Compton,  L.  ii/29,275. 
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Encephalitis-— Inflammation  of  the  brain. 

‘  Post- Vaccinal  Encephalitis.’  A  fatal  case,  after  primary  vaccination 
!;Vvlfch  government  lymph,  4  insertions,  3  of  which  ‘  took  well.’ 

Patient  died  16  days  after  vaccination,  duration  of  illness  being  6  davs _ (4  N 

Grose,  L.  n./29,38l :  cf.  ibid  if  2g, 221,  and.  B.M.J.  ii./29,324. 


Epidemic  encephalitis  (previously  called  Encephalitis  lethargica). 
Of  this  disease  5,000  cases  were  reported  in  England  and  Wales  in  1924  and" 
l,025in  1923.  A  large  number  of  mild  cases  pass  unrecognised — a  truer  estimate 
for  1924  would  probably  be  about  50,000.  Parkinsonism,  a  form  of  paralysis 
agitans,  i3  a  common  sequel  even  in  young  children — characterised  by  rigidity 
of  musculature  of  body,  face  becomes  devoid  of  expression,  speech  affected  ;  as 
stiffness  increases  patient  unable  to  feed  or  dress  himself  and  finally  may  become 
bedridden.  Further  sequelae  are  neurasthenia,  intractable  insomnia  and  dis¬ 
turbances  in  respiratory  mechanism.  Moral  degeneration  often  follows  the 
disease.  The  causal  organism  is  a  filter-passing  virus.  Symptoms  sometimes  like 
influenza  for  which  it  is  often  diagnosed.  Sleeplessness,  restlessness,  derange¬ 
ment  of  vision,  severe  pain3,  incessant  hiccough  or  tendency  to  sleepiness 
may  be  symptoms  of  acute  attack. 

See  also  Lecture  on  “  Parkinsonism,”  by  D.  McAlpine,  to  Inter-State  Post- 
Graduate  Assembly  of  America,  London,  June  3,  1925. 

Up  to  October,  25th,  4,605  cases  of  encephalitis  lethargica  were  notified  for 
the  year  1924,  the  urban  districts  showing  greatest  incidence,  and  the  first 
three  months  of  the  year  are  recognised  as  the  epidemic  ones.  The  disease 
shows  marked  resemblance  to  acute  poliomyelitis  in  methods  of  infection  and 
general  behaviour.  Whilst  the  view  is  held  that  acute  poliomyelitis,  cerebro¬ 
spinal  fever,  and  encephalitis  lethargica  are  independent  entities ,  the  resemblances 
indicate  that  they  belong  to  the  same  epidemiological  family  tree  and  the  study  of 
one  may  clear  up  the  nature  of  the  other. — A.  S.  MacNalty,  L.  i./25,584. 

Infection  may  be  due  to  the  damaging  of  the  nasal  mucous  membrane  by 
a  catarrhal  organism,  so  that  when  inhaled  the  virus  of  encephalitis  passes 
through  and  is  absorbed  into  the  brain  via  the  perineural  lymphatics. — A.  L. 
Yates  and  S.  Barnes,  L.  ii./25,130. 

Intraspinal  injections  of  autoserum  gave  good  results  in  epidemic  enceplia- 
itis. — per  Jl.  A.M.A.  ii./25,1095. 

Patients  may  recover  from  the  severe  acute  attacks,  from  the  respiratory 
symptoms  and  from  behaviour  and  other  residual  sequela?,  but  rarely,  if  ever, 
rom  the  Parkinsonian  syndrome. — L.  H.  Ziegler,  Jl.A.M.A.ii./28,141. 

See  also  our  Vol.  1,  p.  1057  and  Potiomyelitis  this  Vol.p.  567. 


FllariasiS. — In  Filaria  sanguinis  hominis  infection  or  elephantiasis.  Larvae 
inly  of  FUaria  occur  in  the  blood.  The  worm  itself  is  subcutanespus.  Elephan¬ 
tiasis  in  all  its  phases  is  very  marked  in  some  localities.  G.  qu inguejasciatus, 
i edes  variegatus  and  A.  albopictus,  Anopheles,  rossi,  Anoph.  ludlowi  and  Anoph , 
ostalis  are  proven  vectors.  Sheathed  embryos  of  the  filaria  are  taken  up  by 
Julex  and  the  larvse  in  due  course  reach  the  definitive  host  (man)  through  the 
ntact  pores  of  the  skin  (Bahr). 

The  femaxe  aduit  worm  was  discovered  by  Bancroft,  the  male  by  Aranjol 
nd  the  embryo  by  Demarquay  and  Lewis.  The  adult  worms  inhabit  the 
ymph  channels  of  the  lower  extremities  and  the  scrotum.  They  lead  to 
ilatation  of  the  lymphatics,  to  hyperplasia  of  the  tissues,  chyluria,  haematuria, 
bscesses,and  occur  in  the  circulation  at  night. 

Eilariasis  IF.  bancrofti  infection)  with  plenty  of  embryos  present  in  the 
ight  blood  treated  with  Antimony  Tartrate  intravenously— no  effect  (con- 
rary  to  Rogers). — G.  O.  Low  and  A-  L<  Gregg,  L.  ii./2o, 551- 

Sir  P.Manson  has  a  thorough  Chapter  on  Eilariasis  in  his”  Tropical  Medicine.” 
he  nomenclature  of  the  parasites  has  undergone  revision.  The  filarial  period- 
ity  and  the  anomalous  non-periodic  types  are  dealt  with. 

Carbon  Tetrachloride  intravenously  and  intramuscularly  has  been  tried 
1  animals  and  suggested  in  Loa-loa. — S.  Adler,  Ann.  drop.  Med.,  Oct.  13, 


The  “Blinding  Filaria”  of  Guatemala  {Onchocerca,  caecutiens,  Brumpt* 
319). — E.  Eulleborn,  Int.  Conf.  Trop.  Am.,  ’24,  241-255. 
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Gas  Gangrene. 

Gas  Gangrene  is  caused  by  B.  Aerogene-s  Capsulatus — the  Bacillus  of  Welch 
— often  in  association  with  other  organisms. 

Bcicte rioio&y. — Sir  A.  E.  Wright  and  his  co-workers  concluded  thal 
the  growth  of  the  bacillus  does  not  necessarily  turn  on  the  presence  or  absence 
of  oxygen,  but  rather  on  a  mechanical  factor  which  appears  to  be  the  presence 
of  some  hole  to  serve  as  a  nidus  in  which  the  microbe  can  concentrate  its 
chemical  effort  at  first  upon  a  fractional  portion  of  the  culture  medium.  Clinic 
ally  the  supervention  of  gangrene  is  very  frequently  correlated  with  leaving 
infected  pieces  of  clothing  in  wounds. 

The  toxaemia  of  gas  gangrene  is  an  acidsemia  but  the  organisms  also  secrete 
specific  toxins.  The  production  of  acid  probably  proceeds  not  only  in  the 
infected  parts  but  also  in  the  liver  and  other  internal  organs.  Sodium  Lactate 
20  Gm.  injected  effected  rapid  cure  and  10  Gm.  of  Sodium  Bicarbonate  intra¬ 
venously  improved,  with  ultimate  recovery. — L.  i./x 7,1,  and  B.M.J. L/17, 53. 

Temporary  increase  in  immunity  might  be  effected  by  a  vaccine  of  the 
organism  and  the  streptococcus,  sufficient  to  prevent  spread  of  infection  into 
the  tissues.  Large  doses  of  B.  Aerogenes  Capsulatus  (up  to  1,000,000,000)  can  be 
injected  without  reaction. — A.  Fleming,  L.  ii./ x 5, 376,640. 

Hydrogen  Peroxide  B.P.  strength  made  neutral  or  slightly  alkaline  with 
Sodium  Bicarbonate  injected  into  infected  wounds  around  the  infected  area 
saved  limb. — A.  A.  Martin,  B.M.J.  i./x 5,145,  but  the  procedure  has  been 
followed  by  death  from  gas  embolism.  Local  use  of  Hydrogen  Peroxide  and 
Iodine  Tincture  recommended. — B.M.J.  i./i7,465. 

The  anaerobic  organism  causes  an  inflammation  characterised  by  great 
swelling  and  copious  sanious  discharge  full  of  bubbles  or  gas,  is  greatly 
assisted  by  the  presence  of  stapbjdococci  or  other  bacteria,  and  its  activity 
is  enormous.  Effect  produced  within  5  hours  of  a  wound.  Effects  of 
Dakin’s  and  Lorraine  Smith’s  Hypochlorous  solutions  respectively  equalls 
good. — B.M.J.  ii./x5,913. 

Self-inoculated  B.  Aerogenes  Capsulatus  treated  with  25  Cc.of  1J%  Quinine 
MydrochioirMe  Solution  injected  intramuscularly;  10  hours  afterwards 
30  Cc.  Within  24  hours  marked  local  effects  were  produced.  At  the  end  of 
48  hours  patient  recovered  and  temperature  reached  normal. — K.  Taylor, 
L.  ii./x 5,977  ;  i./i7,294,306. 

B.  aerogenes  capsulatus,  B.  cedematis  maligni  and  B.  tetani  isolated  from 
gangrenous  wounds.  Morphology.  Staining  reactions. — H.  R.  Dean  and 
T.  B.  Monat,  B.M.J.  i./i6,77. 

The  B.  Welchii  is  a  normal  inhabitant  of  the  intestines  of  adults  and  some¬ 
times  in  small  numbers  in  the  stools  of  infants.  If  in  excessive  numbers  and 
if  the  diet  contains  an  undue  amount  of  fermentable  carbohydrate  diarrhoea 
is  likely  to  result.  Give  a  diet  rich  in  protein  instead  of  one  rich  in  carbohy¬ 
drate. — J.  P.  Symonds,  Rockefeller  Inst.  Monograph,  Sept.  27,  ’15  B.M.J. 
i./i6,102. 

Infection  of  wounds  by  gas  producing  organisms — either  that  of  malignant 
oedema  or  by  B.  aerogenes. — A.  Mackenzie  Forbes,  B.M.J.i./i6,369. 

Natural  history  of  septic  wounds — an  exhaustive  paper.  Preponderance 
of  anaerobic  organisms :  B.  oedem.malig.,  B.perfringens&nd  B.Hibler.  Small 
incidence  of  B.  tetani.  The  wounded  tissues  contain  anaerobes  months  after 
the  original  injury.  The  activity  of  the  anaerobes  depends  to  a  great  extent 
on  their  symbiosis  with  aerobes.  Vaccine  therapy  important  and  urgent  in:| 
prevention  of  “  flares  ”  after  operation  and  in  prevention  of  sinus  formation 
and  secondary  haemorrhage. — Sir  K.  Goadby,  L.  ii./i6,89.  A  mild  vaccine1 
of  sensitized  polyvaleut  Streptococcus  5?  with  B.  proteus  10  million,  to  be 
given  pending  bacteriological  report.  In  case  of  gas  gangrene  Strepto.  vaccine 
combined  with  B.  proteus  and  B  lactis  aerogenes  to  be  given — 10  million  each, 
repeated  on  the  third  day. — Special  Section,  Vaccine  Therapy,  Sir  K.  Goadby, 
ibid.  585. 

A  polymicrobic  invasion  of  aerobes  and  anaerobes.  At  one  time  it  may 
be  P.  perfringens  or  at  another  the  Vibricu  Septique,  Vincent’s  organism 
(causes  hospital  gangrene),  B.  Coli  and  others.  Some  cases  show  gangrene 
without  gas  formation  and  give  gas  without  gangrene.  As  to  the  incubation 
grave  forms  start  24  to  48  hours  after  the  wound,  while  slow  forms  begin  on  the 
fourth  day.  Alum  compresses,  also  saturated  ether  solutions  of  camphor 
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advoGiited—'Ferric,  Chloride,  Quinine  Hydrochloride,  Ether,  Camphor  and 
Ot.ner  substances  also  gave  good  results. — Fr.  Guermonprez,  B.M  J  ii  /16  663 
B  Perjrmgem  ( a  name  used  by  the  French)  practically  always  present  in 
discharges  and  tissues  of  all  wounds  in  the  war.  In  2  to  5  dS  slight 
swelling  develops  and  presence  ot  gas  in  the  tissues  can  be  detected.  Copper 
coloured  mottling  of  the  skin  occurs  adjacent  to  the  wound  with  foetid  odour 
Hypochlorite  washing  with  aid  of  fenestrated  tube  described  and  advised 
Wright  s  Saline  successful  m  selected  cases,  but  the  majority  of  progressive 
cases  require  surgical  treatment.— Fauntleroy,  B.M.J.E.  i  /16  24  ° 

B.  Welchii,  though  usually  considered  an  anaerobe,  will  grow  freely  in  open 
narrow  tubes.  It  grows  vigorously  in  liquid  medium  when  Nitrogen  con- 
taining  1  4  Oxygen  is  bubbled  continuously  through  the  tubes,  but  it  is 
inhibited  by  higher  proportions  of  oxygen.— C.  G.  L.  Wolf,  C.  M.  McGill  and 
J.  E.  G.  Harris,  L.  ii./i7,787. 

B.  Multif ermentans  tenalbus  isolated  from  a  case. — J.  L.  Stoddard  L 
i./ig,12.  ’  ‘ 

B.  tumefaciens,  a  new  pathogenic  anaerobe  from. — W.  J.  Wilson.  L  i  /ics. 
657.  '  y 


Eusol  has  been  employed  (Vol.  I.,  p.  46);  see  also  Quinine  Hydrochloride, 
Yol .  I. ,  p.728 ;  and  Specificity  in  Antiseptics,  this  Yol. 

B.  sporogenes— This  organism  differs  from  the  gas  bacillus  (B.  Welchii) 
and  the  Vibrion  septique  in  being  actively  proteolytic  whereas  they  act  on 
carbohydrates  rather  than  on  proteins.  Next  to  the  gas  bacillus  it  was  the 
organism  most  frequently  encountered  in  war  wounds  and  was  regarded  as 
the  main  cause  of  their  foul  odour.  Like  the  gas  bacillus,  it  is  often  found  in 
human  or  animal  fames  and  in  fertilised  soils. 

It  is  a  bacillus  with  rounded  ends  (5  x  0-8  /f),  actively  motile,  and  Gram¬ 
positive  ;  it  liquefies  gelatin  and  digests  blood  serum.  It  does  not  seem  to  be 
pathogenic  but  appears  to  exalt  the  virulence  of  the  gas  bacillus. 

It  is  a  common  contaminant  of  other  anaerobic  cultures  and  since  its  spores 
are  highly  resistant  it  is  difficult  to  separate  it  from  others.  Metchnikoff ’s 
organism,  the  Reading  bacillus.  Bacillus  XI., and — by  some — Koch’s  organism 
of  malignant  oedema  are  regarded  as  identical  with  B.spor oqenes. — Stitt. 

Braxy.  This  disease  in  sheep  is  an  example  of  a  pure  infection  with  an 
anaerobe — a  stomach  infection.  An  injury  from  the  lowering  of  the  tissue 
defences  from  chills,  frosted  food,  etc.  The  anaerobe  invades  the  system  in 
pure  culture.  In  braxy,  had  it  been  known  during  the  war,  is  to  be  found  one 
of  the  most  important  of  the  gas  gangrene  organisms ;  other  anaerobes  and 
aerobes  are  left  behind  in  the  invasion — a  natural  purification  of  the  bacillus 
by  animal  passage.  Anaerobic  infections,  from  the  war  standpoint,  are  of 
extreme  importance. — Professor  S.  H.  Gaiger,  B.M.J.  ii./22,962. 


Glanders. 

Mallein  — A  growth  of  the  glanders  bacillus  in  glycerinated  broth,  corre¬ 
sponding  exactly  in  mode  of  preparation  to  Koch’s  original  tuberculin.  This 
vaccine  is  used  as  a  test  for  the  presence  of  glanders  in  sick  horses,  and  has  been 
injected  for  the  cure  of  chronic  glanders  in  man.  The  Mullein  of  the  Lister 
Inst,  for  animals  is  injected  in  dose  of  1  Cc.  for  diagnostic  use  subcutaneously 
in  the  neck  over  vertebra?  about  midway  between  jaw  and  shoulder,  complete 
reaction  is  a  rise  in  temperature  of  2-7°  F.  after  12  to  20  hours  and  an  exten¬ 
sive  hot  and  painful  local  swelling. 

Should  the  rise  in  temperature  not  exceed  L0®  C.  or  1-8°  F.  or  the  size  of 
the  swelling  not  exceed  3  inches  in  diameter  in  24  hours,  the  freedom  of  th® 
animal  from  glanders  is  highly  probable. 

The  temperature  reaction  is  unreliable  in  all  cases  in  which  the  temperature 
at  time  of  inoculation  is  2-5°  F.  above  normal.  In  such  cases,  if  there  are  any 
suspicions  clinical  signs  to  assist,  reliance  may  be  placed  on  the  occurrence  of 
[)he  local  swelling. 

Human  Glanders.  Malleln  satisfactorily  employed  in  dose  of  M>  to  lo 
minims, — difficulty  of  diagnosis  owing  to  close  resemblance  between  the 
ilceration  and  the  tertiary  syphilitic  ulceration  of  the  buccal  and  pharyngeal 
;avities. — B.M.J.  i./o9,319. 

A  case  with  death. —  L.  ii./20.941.  .  .  , 

The  old  name  for  glanders,  malleus,  is  to  be  traced  to  Aristotle,  being  derivea 
:rom  /WBis — bad  disease  or  epidemic.  Intradermo-palpebral  test  is  the  mosr 
oopular.  Watson  and  Heath  (America)  have  shown  that  the  horse  can  he 
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hyper-immunised  by  repeated  inoculations  of  Mallein,  and  several  very  serious 
human  cases  have  been  treated  with  the  serum  in  Canada  with  dramatic 
results. — B.M.J.  ii./24,53Q. 

Melioidosis  in  Malay.  A  disease  of  rodents  communicable  to  man.  Re¬ 
sembles  glanders  and  is  usuallyfatal.  B.  Whitmori  the  causative  organism. — 
A.  T.  Stanton  and  W.  Fletcher,  L.i. /25,1c. 

Gonorrhoea. 

Recognition  : 

Tie  Micrococcus  Gonorrhcecs  is  a  medium  sized  diplococcus;  reniform  in 
shape,  in  groups,  intracellular  character.  This  point  is  thought  to  be  of  no 
value  in  differential  diagnosis,  though  previously  stated  to  be  so  ( vide  later). 
The  organism  is  Gram  negative. 

The  following  is  suggested  to  prevent  error  in  Gram’s  method  .* 

Take  a  small  amount  of  debris  from  the  gum  tooth  margin  with  a  toothpick 
and  spread  near  the  right  upper  corner  of  the  slide  to  cover  a  circular  area 
of  0-5  cm.  in  diameter.  Spread  the  material  to  be  examined  in  the  centre  of 
the  slide  and  treat  the  entire  slide  as  if  it  contained  one  specimen.  Place  a 
drop  of  immersion  oil  over  both  smears  and  examine  test  specimen  in  corner 
first;  as  this  will  always  contain  both  gram-positive  and  gram-negative 
organisms  there  should  be  a  sharp  contrast  between  the  blue-black  of  the  former 
and  the  pinkish-red  of  the  latter  if  the  staining  is  satisfactory.  One  can  thus 
state  with  assurance  whether  the  organisms  in  the  main  specimen  are  gram¬ 
positive  or  gram-negative. — E.  W.  Hirsch,  Jl.A.M.A.  ii./28,246. 

See  also  M.R.C.  Directions  postea. 

Cultivation. 

Comparative  Tests  (under  the  Medical  Research  Committee)  showed  that 
(1)  Thomson’s  Human  Plasma-Glucose  Agar  (2)  Coles’  Tryptic  Blood  Agar, 
(3)  Gordon  &  Hine’s  Trypsinised  Pea  Extract  Agar  were  satisfactory  for 
cultivation.  The  last  is  for  the  meningococcus  ( q.v .)  and  if  made  of  reaction 
H-6  (Eyre’s  Scale)  instead  of  +1  it  would  be  improved  for  the  gonococcus. 

Human  Plasma-Glucose  Agar. 

To  nutrient  agar  (2*5%)  rendered  +6  acid  add  Sodium  chloride  9  Grn.t 
calcium  cnloride  (T25  Gm.,  potassium  chloride  0'42  Gm.  per  litre  and  glucose 
2*5%.  The  sterile  tubed  agar  is  melted  in  boiling  water,  and  after  cooling 
to  about  50°  C.  add  1  Cc.  of  human  plasma  to  each  tube  and  mix  thoroughly; 
by  rolling  the  tube  between  the  palms.  For  plating,  the  contents  of  three 
tubes  may  be  added  to  a  Petri  dish. 

To  obtain  Human  Tlasma. — Draw  off  three-quarters  of  a  test-tube-full  of 
blood  with  sterile  precautions.  Fill  a  sterile  centrifugal  tube,  containing  2  Cc. 
of  2%  sodium  citrate  solution, with  thefreshly  drawn  blood.  Plugwitb  a  sterile 
cork  (keep  the  corks  in  alcohol  and  burn  off  the  alcohol  before  plugging) 
and  centrifugalise.  Pipette  off  the  serum  with  a  sterile  10  Cc.  pipette  and  add 
1  Cc.  to  each  tube  of  agar  as  stated.  (If  the  test-tube  of  blood  is  three-quarters 
full  there  is  sufficient  left  for  the  Wassermann  test.) 

Using  this  medium  the  growth  is  profuse  even  in  18  hours. — D.  Thomson, 
B.M.J.  i./i7jS69. 

isolation  oi  gonococci  may  be  effected  from  the  fluid  of  gonococcic  arthritic 
joints.  It  is  not  easy  to  obtain  the  gonococcus  from  the  blood,  although 
cultures  are  often  obtained  therefrom  ;  when  uretliritis  has  ceased  and  fluids  ., 
have  disappeared  from  the  joints,  one  proceeds  by  drawing  2  Cc.  of  the 
blood,  with  aseptic  precaution,  from  the  median  basilic  vein,  mixing  withil 
double  the  quantity  of  Agar  Agar  and  plating  immediately. 

Milk  Broth  or  Milk  Agar. 

Fresh  milk  1,000  Cc.  is  mixed  with  5  Cc.  of  1  in  4  Hydrochloric  Acid  and 
kept  at  37®  0.  for  16  to  20  hours  to  precipitate  Casein,  or  the  milk  can  be  boiied,  • 
filtered  and  the  filtrate  neutralised  with  10%  Sodium  Hydrate — then  place  in 
autoclave  2  hours,  boil,  neutralise  again  and  filter.  The  filtrate  is  mixed 
with  equal  parts  of  broth,  or  one  or  two  parts  of  ‘  Agar.’  Put  into  test  tubes 
and  sterilise. — J.  E.  R.  McDonagh. 

For  Cole  &  Onslow’s  Tryptic  Broth  (<fc  Agar),  see  B .  Typhosus . 

For  Miik  Serum  (Sabouraud  &  Noire) — See  Edn.  XVIII.,  p.  522. 
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Swartz’s  Medium  made  of  veal  and  operating  by  cultivating  in  reduced 
oxygen  tension  and  Hall’s  Testicular  Infusion  Agar  are  described  by  Stitt. 

Diagnosis  of  Gonococcal  infections  (from Med. Res.  Com.  Ren. 
No.  19,1918;  see  also  B.M.J.ii./i8, 317). 

Films  made  from  discharge  in  a  frank  case  of  acute  gonorrhoea  are  charac* 
teristic  as  regards  the  intracellular  position  of  the  gonococci  but  diagnosis 
can  not  be  based  on  presence  or  absence  of  intracellular  diplococci.  For  official 
purposes  Gram’s  method  of  staining  must  be  used. 

In  decolorising,  Absolute  Alcohol  must  be  used,  i.e.  98%  or  over.  Weak 
Alcohol  decolorises  Gram  positive  organisms.  It  should  not  be  used  for 
more  than  2  minutes. 

W.  Jensen  of  Copenhagen  discards  the  use  of  Aniline  Water,  (2)  increase# 
the  strength  of  the  Iodine  solution,  and  (3)  counter-stains  with  Neutral  Red. 

After  making  the  film  in  the  ordinary  way,  fixing  and  cooling — 

Stain  with  0-5%  Aqueous  Methyl  Violet  (6B)  J  to  i  minute.  Four  off  the 
bulk  of  the  stain  and  wash  away  the  remainder  with  a  drop  or  two  of  strong 
Lugol’s  Solution  (Iodine  1,  Potassium  Iodide  2,  Water  100).  Do  not  wash 
off  with  water.  Pour  on  a  fresh  quantity  of  the  Lugol  and  leave  \  to  1  minute. 
Wash  with  Absolute  Alcohol  and  pour  on  a  fresh  quantity  of  it  moving  the 
slide  from  side  to  side  as  in  developing  a  photo  plate.  (A  third  washing  may 
be  necessary  to  complete  decolorisation.)  Finally  rinse  with  a  few  drops  of 
Alcohol  and  without  washing  in  water  stain  with 

Neutral  Red  Solution.  Neutral  Red  1  Gm.,  1%  Acetic  Acid  2  Cc., 
Distilled  Water  1000  Cc.  (made  stronger  if  necessary),  for  15  seconds 
to  1  minute. 

Wash  in  water,  dry  and  mount.  Thegonococcitakeupthereddye. 

Examination  of  Urine  for  Gonococci ,  see  page  390. 


Pyronin  Stain,  Syn.  Pappenheim’s  or  Unaa’s  Stain.— Concentrated 
Aqueous  Pyronin  Solution  1.  Concentrated  Methyl  Green  Solution  3,  is  useful. 
Stain  5  minutes,  wash  and  dry.  Gonococci  stain  red.  cells,  etc.,  blue. 

Wyatt  Wingrave’s  Modification  ■=  Pyronin  (wTater  soluble)  2,  Methyl  Green  3, 
Distilled  Water  100.  Dissolve  separately,  mix  and  filter.  After  staining, 
wrash  with  water  and  differentiate  with  5%  Resorcin  in  Alcohol. 

All  organisms  by  this  method,  especially  the  Gonococci,  stain  a  brilliant 
red  and  pus  cells  greenish-blue.  The  Gonococci  are  found  in  regular  clumps  of 
Diplococci,  the  distance  between  each  pair  being  much  the  same.  Some  are 
intracellular.  # 

(Pyrrmines  are  derivatives  of  diphenylmethane.  Pyronin®  “  G '  is 
used.  On  oxidising  Pyronine  “  G  ”  Acridine  Red  is  obtained.)  .  . 

The  diplococcus  can  usually  be  readily  found  in  large  numbers  10  discharges 
of  gonorrhoeal  origin,  but  a  diplococcus  of  similar  appearance  is  also  apparently 
to  be  found  not  infrequently  in  vaginal  discharge  of  non-gonococcal  origin. 
If  a  distinction  is  to  be  made  it  is  best  to  try  to  grow  the  organism  in  question 
on  the  ordinary  forms  of  culture  media,  as,  while  the  gonococcus  will  no i,  grow 
on  plain  agar,  it  grows  freely  on  blood  agar.  On  the  other  hand,  the  omer 
forms  of  diplococcus  met  with  in  the  vagina  usually  grew  freely  on  plain  ag : ar. 
It  is  also  possible  that  the  presence  of  the  diplococcus  inside  the  pus  cel! 
is  characteristic  of  the  gonococcus,  but  one.  must  be  a  trained  microscopisi, 
who  is  continually  examining  such  preparations, _  to  be  certain  f  iat  wuat 
appears  to  be  inside  the  ceil  is  not  really  lying  directly  below  or  ahme  it. 
Therefore,  in  cases  in  which  a  diagnosis  is  of  serious  importance,  it  sno  na 
aever  be  based  on  a  mere  clinical  examination.  J.  ».  R-  Mciionagn. 

Acid  Thionin. — Thionin  0-5%,  Glacial  Acetic  Acid  5%  in  Distilled  Water 
Stain  3  minutes,  wash  in  tap  water.  A  very  reliable  stain,  shows  pha^ 
:ytosis  well  and  the  characteristic  “kidney  shape  oUhe  Cocci.  Best  stain 
or  general  use  when  confirmed  by  ‘Gram. — Wyatt  Win  grave,  , 

(Thionin  CltH0N3S  can  be  made  from  para-phenvlenediamine  by  oxidation 

[a  the  presence  of  PI2S.)  .  „ 

Jenner’-s  Stain,  q.v.,  also  gives  excellent  results-  . 

Nissl’s  Stain.— Methylene  Blue,  ‘  B  Patent ’3-75,  uoft  Soap  1-75  Water 
>,000.  Stain  thin  smears  (fixed  in  air)  without  heating,  for  In  *  ->  ’ 

i  lot  and  examine.  ,  ,  . 

Other  Diplococci : — D.  albicans  ampins  B u.mm,  found  in 
healthy  vagina  ;  D.  albican s  tardissimvs  m9rph .  identical 
|).  Coryza; ,  D  intracellular  is  Meningitidis  (v .  Cerebro-spmal 


550 


THE  EXTRA  PHARMACOPOEIA . 


orchitis  found  in  gonorrhoeal  pus  during  the  first  two  days  pathogenic),  D. 
pneumoniae,  syn.  pneumococcus  of  Frankel ,  q.v.,  D.  pyogenes  urece,  and  D. 
Catarrhalis ,  vide  M  Catarrhalis. 

N.B. — Pneumococcus  is  the  only  Gram  -f  Biplococcus.  Capsule  well  marked 
in  pus,  but  not  in  culture.  Cocci,  elongated  or  lanceolate,  converts  oxy-  into 
methsemoglobin  in  the  culture  Will  not  grow  on  Gelatin. 

Complement  Fixation. 

As  a  result  of  a  year’s  experience  in  using  the  test  in  women  it  is  thought  not 
sufficiently  powerful  to  diagnose  the  disease ;  in  the  middle  stages  it  will 
differentiate  between  gonococcal  and  non-gonococcai  disease ;  and  in  the 
convalescent  stage  it  is  too  delicate  for  use  as  a  practical  sign  of  cure. — J.  J. 
Abraham,  L.  L/24,431.  Further  refs.  Vol.  II.,  Edn.  XVIII,  p.  524. 

Vaccine  Therapy. — See  Vol.  I. 

Guinea  Worm.  Dracunculus  Medinensis,  Syn.  D.  Persarum,  Filarit 
Dracunculus ,  F.  Medinensis. 

Found  in  parts  of  India  (Deccan,  Scinde,  etc.)  in  Tropical  Africa,  Persian 
Turkestan,  Arabia,  especially  on  West  Coast  of  Africa.  In  parts  of  the  latter 
nearly  every  negro  has  one  or  more  specimens  about  him.  The  size  of  the 
female  parasite  is  about  1£  mm.  by  90  cm.  as  average.  Its  habitat  is  the 
connective  tissue  of  the  limbs  and  trunk.  It  has  been  thought  the  infection 
of  man  occurs  by  ingestion  of  infected  cyclops  as  0-2%  Hydrochloric  Acid 
arouses  the  larva;  in  an  infected  crustacean  While  the  latter  are  killed.  Evidence 
is  fairly  complete  as  to  this  mode  of  infection,  but  it  must  not  be  supposed 
that  every  species  of  cyclops  can  act  as  intermediary  host.  Leiper  fed  monkeys 
on  bananas  containing  the  infected  Cyclops  and  at  the  autopsy  six  months 
later  obtained  both  male  and  female  forms.  As  to  treatment,  see  Yol.  I 
p.  1065. 

Hog  Cholera.  — B.  Suipestifer  (or  Bacillus  J?rtrvrk)  was  isolated  fror 
cases  of  hog  cholera,  although  the  infection  is  now  known  to  be  due  to  a  filter 
able  virus.  It  has  been  found  in  the  intestine  of  normal  pigs,  and  may  original 
meat  poisoning,  especially  where  pork  is  the  substance  at  fault.  It  shows  clos< 
resemblance  to  B.  para-typhosus  “  B  ”  and  to  demonstrate  it  the  method  o 
absorption  or  complement  fixation  must  be  employed.  It  belongs  to  the 
Gartner  Group,  see  B.  Enteritidis.  A 

Paisley  outbreak  of  food  poisoning  was  due  to  milk  containing  B.  Aertrycke 
— W.  R.  Wiseman,  B.M.J.  ii./22,728. 

B.  Suipestifer  (or  aertrycke)  type  mutton  food  poisoning. — W.  Allen  Youns 
and  G.  D.  Dawson,  L.  ll./22,608.  See  also  ibid  609. 

Loch  Maree  Hotel  food  poisoning  tragedy  (1922).  Eight  persons  lost  thei 
lives  through  eating  wild-duck  paste.  The  shortest  incubation  period  wa 
14  hours  and  the  longest  43  hours.  B.  botulinus  and  its  toxin  was  found  ii 
one  of  the  pots  of  paste. — T.  K.  Monro  and  W.  W.  N.  Knox,  B.M.J.  i./23,279 

Fatal  case  due  to  eating  pork,  infected  by  B.  Suipestifer  B.  The  bacillu 
may  also  be  found  in  mutton  and  beef.  The  disease  varies  in  severity,  fata 
results  being  uncommon. — B.M.J.  ii./ 24,857. 

See  also  Food  Poisoning,  under  Botulism. 

Bacillus  Influenzae,  Syn.  Pfeiffer’s  Bacillus.  A  very  small  bacillus 
non-motile.  Does  not  stain  by  Gram’s  method,  nor  grow  on  ordinary  medii 
unless  haemoglobin  be  present. 

Cultivation. 

B.  Influenzcc  grows  best  on  a  moist  Haemoglobin  Agar  containing  no  Glucos 
-*~in  many  respects  opposite  to  the  gonococcus  in  cultivation  requirements.- 
D.  Thomson,  L.  i./i9,1106. 

Blood  Agar  made  by  boiling  the  agar  medium  with  blood  for  a  minut 
and  separating  the  coagulated  protein  is  a  good  medium  for  growing  I 
Influenzae.  Or  Blood  1  Cc.  may  be  diluted  with  9  Cc.  of  water  and  boiled 
The  clear  liquid  added  to  Nutrient  Agar  is  also  an  excellent  medium  for  th 
organism,  or  strong  mineral  acids,  c.( 7.  Sulphuric,  may  be  used  without  hea 
to  act  upon  blood  and  the  liquid  subsequently  neutralised  with  Soda. — A 
Fleming,  L.  ii./i9,138. 

Blood  digested  by  Trypsin  as  medium  for  growing  Influenza  B. — J .  Matthews 
L.ii./i8,104. 
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*aui  Fildes’  Medium. 

Mix  in  the  following  order  N.  Saline  solution  150  Cc.,  pure  Hydrochloric 
kcid  6  Cc.,  Deflbrmated  Sheep’s  Blood  50  Cc.,  and  Pepsin  B.P.,  1  Cm.  Shake 
o  dissolve  and  place  in  water-bath  at  55°  C.  for  2  to  3  days.  Adjust  the 
eaction  to  pH  =  7-6  by  adding  20%  Sodium  Hydroxide  solution  12  Cc.  or 
(lore  until  a  permanganate  colour  is  produced  with  Cresol  Bed.  Now  add 
lydrochloric  Acid  drop  by  drop  until  Cresol  Bed  gives  practically  no  change 
a  colour  but  Phenol  Bed  gives  red  (pH  =-7-0  to  7-2).  Finally  add  0-^5% 
Chloroform.  For  use,  add  the  medium  directly  to  melted  Agar  at  60°  C.  in  a 
trength  of  2  to  5%,  or  to  broth  in  the  same  proportion.  It  is  not  necessary 
o  remove  the  Chloroform.  The  correct  adjustment  of  the  reaction  is  important. 

The  pneumococcus  occurs  very  frequently  in  conjunction  with  the  influenza 
'acinus.  A  mixed  flora  in  the  secretions  in  these  cases  is  characteristic, 
nfluenza  bacilli  are  commonly  found  in  the  throat  in  pertussis,  measles, 
,nd  pulmonary  tuberculosis,  cf.  Yol.  I.,  p.  921, 

Vaccine  Therapy  is  fully  dealt  with  in  Yol.  p.  921  et  seq. 

Pfeirter’s  organism  causal  of  influenza  in  certain  troops  but  not  in  others. 
— J.  W.  Edington,  L.  ii./2o,340. 

Periodicity  of  Influenza.  Evidence  pointing  to  the  existence  in  this  country 
if  a  minor  cycle  of  33  weeks  and  in  addition  a  major  cycle  round  about  10 
ears  maxima. — J.  Brownlee,  L.  ii./i9,S56;  C.  O.  Stallybras,  L.  i./2o,372; 
ee  also  B.  E.  Spear,  ibid ,  589. 

Influenzal  pneumonia.  Hydrogen  Peroxide  transfusion  2  ozs.  of  “  10 
ol.”  in  8  ozs.  of  Normal  Saline.  Gas  embolism  is  not  produced.  Anoxremia 
ften  markedly  benefited.  Toxaemia  overcome  in  many  cases. — T.  H. 
lliver  &  D.  V.  Murphy,  L.  i./2o,462. 

Distemper  in  Dogs. — The  M.R.C.  has  been  studying  this  affection. 
Chere  is  good  reason  to  think  it  offers  a  close  parallel  to  human  influenza. 

A  search  for  a  serum  is  being  made  at  Mill  Hill  under  the  auspices  of  the 
Field.”  Certain  unofficial  sera  are  on  the  market.  There  are  three  varieties 
f  distemper — head,  chest,  and  abdominal — the  head  being  the  most  serious, 
s  in  this  the  virus  has  attacked  the  central  nervous  system  and  it  is  likely 
o  lead  to  chorea.  Sudden  and  unexpected  nervous  or  paralytic  seizures  are 
sen.  Infection  may  possibly  depend  on  nutrition  and  condition  of  the  dog. 
’or  the  present,  diet,  and  small  frequent  doses  of  Quinine  Salicylate  are 
dvised. — C.D.  ii./26,462. 

Researches  by  P.  P.  Laidlaw,  also  at  Mill  Hill,  under  the  direction  of  the 
I.B.C.,  suggest  the  possibility  of  immunising  dogs  against  the  disease.  He 
Las  inoculated  a  pure-bred  puppy  with  distemper  virus  and  under  the  new 
reatment  it  recovered  with  only  a  few  hours’  rise  in  temperature  of  no  import- 
nce. — P.  J.  i./27,16.  A  vaccine  of  value — L.  ii./28,i250. 

Caused  by  a  filter- passing  virus,  which  abolishes  the  natural  or  acquired 
esistance  to  pathogenic  bacteria.  Immunity  can  be  produced  by  injecting 
0  Cc.,  of  a  preparation  obtained  by  removing  the  spleen  from  an  animal 
illed  during  the  height  of  the  febrile  stage  of  the  attack,  crushing  this,  organ 
nd  emulsifying  1  in  10  in  normal  saline.  The  virus  is  killed  by  adding  an 
ntiseptic,  preferably  Formaldehyde,  and  after  48  hours  it  is  ready  for  use. — ■ 

.  Lebailly,  Comptes  Bend.,  1927,185,370,  per  P.-J.  ii./27,527. 

J oline’s  Disease  in  cattle  due  to  Mycobacterium  bovis ,  an  acid  fast  bacillus 
-which  is  distinct  from  the  tubercle  bacillus.  F.  W.  Twort  grew  the 
ganism  on  the  special  culture  medium  used  by  him.  Vaccines  for  the 
agnosis  of  Johne’s  disease  in  cattle  as  distinct  from  tuberculosis  may  possibly 
1  made.  Communication  to  Boyal  Society  of  Medicine,  Nov.  1,  1910;  Na. 
ov.  24/io, 127. 

■eislmianiasis. 

i,  Leishmania  parasites  give  ri3e  to  several  diseases  : 

'  Occurs  in  India,  China,  S.  Russia,  Mesopotamia,  the  Mediterranean  littoral, 
e  Blue  Nile,  and  in  Kenya  Colony,  and  is  a  disease  of  children  or  young 
I :ults.  Left  untreated  it  nearly  always  ends  fatally  in  a  few  months  m  acute 
?ises,  or  in  a  few  years  in  chronic  cases.  There  seems  no  reason  to  separate 
f  e  Mediterranean  leishmania  from  that  of  India,  and  the  parasite  of  kala-azar 
■nerever  it  occurs  may  be  designated  L.  donovam.  .Diagnosis  is  established, 
i  discovery  of  its  parasite,  by  making  films  of  material  obtained  by  puncture 
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of  the  spleen  (or  of  the  liver,  which  is  less  dangerous)  and  staining  by  Romanov 
sky  stain.  It  is  generally  assumed  that  L.  donovani  has  an  invertebrate  hos 
e.g.,  bugs  or  fleas,  but  the  problem  still  remains  unsolved. 

Oriental  Sore,  Syn.  Tropical  Ulcer,  Delhi  Boil,  also  (in  the  Re 
World),  Espimdia,  Uta,  Buba,  Pian-bois,  Forest  Yaws,  and  Bosch  Yaws. 

Oriental  Sore  is  widely  distributed  :  it  occurs  in  Spain,  Italy,  Greece,  Franc 
(one  case),  N.  Africa,  Egypt  and  the  Sudan,  Asia  Minor,  Arabia,  Mesopotamk 
Persia,  S.  Russia,  India  and  S.  America.  The  disease  in  the  New  World  seem 
to  be  more  severe  and  of  longer  duration  than  in  the  Old  World,  and  th 
parasites  causing  the  two  diseases  may  not  be  identical,  but  it  seems  better  t< 
retain  the  name  L.  tropica  for  both  forms  until  more  reliable  proof  of  difference 
is  forthcoming. — Wenyon. 

In  addition  to  “  espundia ,”  in  Brazil,  there  is  a  further  Leishmania  infectio: 
introduced  from  the  Eastern  Mediterranean,  known  as  “  Aleppo  bouton,”  ; 
systemic  disease. — H.  R.  Carter,  Int.  Conf.  Trop.  Am.,  ’24,483. 

The  oval  “  Leishman-Donovan  ”  bodies  (2*5  X  Zu)  are  present  in  ever 
case  of  Kala-Azar  and  are  the  cause  of  this  deadly  disease  which  is  by  no  mean 
confined  to  India.  Sir  L.  Rogers  in  1904  found  that  if  kept  in  a  sodium  citrat 
solution  at  about  22°  C.  these  bodies  undergo  multiplication,  showing  that  the 
are  capable  of  living  outside  the  human  body  in  some  cold  blooded  anima' 
possibly  an  insect,  but  the  life  history  remains  to  be  completed.  Simila 
parasites  have  been  found  in  Oriental  Sore  and  more  recently  in  a  variety  c 
other  ulcerative  affections  in  tropical  America  and  in  the  Sudan,  one  of  ther 
— espundia — being  a  very  grave  disease. — Sir  Patrick  Manson,  B.M.J.  ii./i; 
105. 

Noguchi  has  shown  that  the  Leishmanias  found  in  dermal  conditions  ax 
different  from  the  Leishmania  of  kala-azar,  and  the  old  theory  that  Orientt 
Sore  is  merely  a  manifestation  of  kala-azar  is  entirely  disproved. — A.  Castellan 
Int.  Conf.  Trop.  Am.,  *24,479. 

Cultivation. 

Leishmania  donovani,  L.  infantum,  L.  tropica  and  L.  brasiliensis  grow  well  o 
semi-fluid  agar  medium  and  form  heavy  greyish  surface  growth  several  mm.  ii 
depth.  All  the  strains  require  Oxygen  for  growth  and  none  grow  in  atmospher 
of  Hydrogen,  Nitrogen  or  Carbon  Dioxide.  Distilled  water  caused  immediat 
disintegration  of  flagellates,  while  tonicity  greater  than  0-3%  and  up  to  0-9°/ 
Sodium  Chloride  is  well  borne.  Organisms  immobilised  by  half  saturatec 
saline  solution.  Saponin  in  1  : 10,000  dilution  killed  cultures  without  dissolu 
tion  of  bodies  or  flagella.  Ricin  1 : 1,000  caused  immobilisation  and  agglutina 
tion.  L.  donovani,  L.  tropica  and  L.  brasiliensis  each  represent  a  serologically 
independent  and  distinct  unit.  L.  infantum  serologically  identical  with,  o' 
closely  allied  to,  L.  donovani.  These  findings  conform  with  clinical  observa 
tions  which  indicate  that  visceral  leishmaniases  (L.  donovani  and  L.  infantum 
are  distinct  from  benign  Oriental  Sore  (L.  tropica)  and  probably  also  from  th( 
American  type  of  leishmaniasis  ( L .  brasiliensis). — H.  Noguchi,  Int.  Conf.  Trop 
Am.,  *24,466. 

The  life-cycle  of  kala-azar. — L.  ii./26,506. 

The  bed-bug  and  the  common  louse  exonerated  from  transmission  of  kala 
azar.  “  For  the  present  the  sand-fly  (Phlebotomus  argentipes)  must  be  held 
to  be  the  probable  transmitter.  ”  The  parasite  of  kala-azar  should  be  known  as 
Herpetomonas  donovani.  Report  of  kala-azar  Commission  in  India. — L.  iL/26 
140. 

Though  final  proof  of  experimental  transmission  has  not  yet  been  obtained 
there  is  very  good  circumstantial  evidence  that  the  sand-fly  is  the  actual 
vector  of  kala-azar  and  Oriental  Sore. — C.  M.  Wenyon,  B.M.J.  ii./28,208,558 
This  view  was  supported  by  E.  Hindle  and  other  speakers,  ibid. 

Kala-azar  in  soldiers  returning  from  Malta.  Spleen  puncture  will  show 
evidence  of  large  numbers  of  typical  parasites.  Diagnostic  methods — diarrhoea 
and  splenomegaly.  The  latter  is  not  so  marked  in  enteric  as  in  kala  azar 
and  is  not  so  solid  to  the  feel. — G.  R.  Ward,  L.  ii./i6,16. 

Kala-Azar  In  Mesopotamia,  discussion  as  to. — J.  C.  G.  Ledingham,  B.M.J 
ii./ip, 88,667 ;  see  also  G.  C.  Low,  ibid.  758. 

X-rays  In  oriental  sore. — L.ii./2o,893. 

In  a  well-established  case,  the  serum  sets  Immediately,  like  the  white  of  an 
egg.  There  is  marked  leucopenia  and  a  great  reduction  in  proportion  of  white 
to  red  corpuscles.  By  careful  examination  of  blood  films,  the  parasite  can 
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tSe/  peS£hH^1  blood  in  nearly  100%  of  cases. — Napier  and 

uir?  -D.ivi.j ,  11./ 23?  /  ly“7^U • 

The  aetiology  of  Kala-azar  and  tropical  sore  — B.  Blacklock,  L.  ii./2s,273 
Phlebotomiis  flies  believed,  to  transmit  to  man  the  Three  Bay  Fever  and 
rxental  Sore  — M.  Neveu-Lemaire,  Jl.  Trop.  Med.,  Feb.  1/23,46.  See  also 
.  de  C.  Cerqueira,  per  Jl.  Trop.  Med.,  June  1/23,199. 

Immunity  to  Oriental  Sore.— The  natives  of  the  Turkestan  and  the 
lucasus  develop  a  natural  immunity  and  new  arrivals  to  the  district  are 
ways  more  apt  to  become  infected  than  the  settlers.  Complete  immunity 
.n  be  brought  about  by  an  experimental  sore,  but  only  when  it  is  allowed  to 
ivelop  and  heal  naturally.  Preventive  inoculation  on  covered  parts  of  the 
)dy  can  be  recommended,  if  care  is  taken  to  avoid  sepsis  or  inoculation 
syphilis. — E.  I.  Marzinowsky  and  A.  Schurenkowa.  Trans.  Boy.  Soc. 
rop.  Med.,  Vol.  18,  No.  1,  May  ’24,  p.  67. 

Test  lor  kala-azar. — Add  2  Cc.  of  patient’s  blood,  taken  from  one  of  the 
ite-cubital  veins,  to  a  solution  of  0T  Gm.  Urea-Stibamine  in  3  Cc.  distilled 
iter.  In  positive  cases  a  thick,  white,  curdy,  precipitate  appears  almost 
3tantly. — I.M.G. , Dec. ,  ’2 7,  per  Jl.  Trop.  Med. ,  Apl.  2/28,87. 


Leprosy* 

The  Chaulmoogra  Treatment  is  in  Vol.  I.,  p.  806 :  Leprosy  as  a 
If -healing  disease,  ibid.  p.  612,  also  this  chapter ,  p.  555  :  Vaccine 
reatment,  Vol.  I.,  p.  613  :  see  also  Therapeutic  Index ,  p.  1073. 

The  presence  of  JJ.  lepras  (Hansen’s  Bacillus),  the  specific  01  ganismof 
(prosv  in  the  mosquito  ( Culex  pungens )  and  in  the  bed  bug  ( Cimex  lecltilana) 
is  been  shown. 

Etiology. — A  friend  of  the  writer  in  Brazil,  who  has  travelled  there  for 
ientinc  research  (though  not  a  medical  man)  has  written  at  frequent  intervals 
1  the  subject  of  the  spread  of  the  disease.  In  the  Preface  of  the  18th  Edition 
engthy  account  of  his  views  was  printed.  He  held  that  the  spread  of  leprosy 
S.  America  has  a  definite  relation  to  the  bugs  and  mosquitoes,  but  so  far 
Brazil  is  concerned  the  former  could  not  be  blamed,  because  for  some 
.explained  reason  bed-bugs  do  not  exist  in  the  Amazonian  villages.  (Feed- 
g  experiments  with  bugs  fed  upon  nodules,  in  Liverpool  and  in  Panama,  were 
tirely  negative. — D.  Thomson,  B.M.J.  ii./i3,S49.  But  an  exactly  opposite 
suit  was  described  by  Long  in  1911.)  He  seems  far  more  inclined  to  blame 
)squitoe3. 

Later  he  wrote  us  as  follows  : — 

“  I  think,  perhaps,  I  ought  to  lay  more  emphasis  on  the  fact  that  what¬ 
ever  has  led  me  to  suspect  the  instrumentality  of  the  mosquito  in  the 
spread  of  the  disease  does  not  lessen  my  suspicions  of  other  biting  insects. 
On  the  contrary,  whatever  appears  to  implicate  the  mosquito  .would,  by 
analogy,  lead  me  to  suspect  other  blood-sucking  parasites,  especially  these 
habitually  associated  with  the  abodes  of  man. 

“  It  would  be  superfluous  here  to  go  into  the  significance  of  the  dis¬ 
tribution  of  leprosy,  and  its  ready  demonstration  of  the  occurrence  of 
leprosy,  and  its  propagation,  independent  of  mosquitoes.  It  would  be.  more 
to  the  point  to  suggest  that  the  attention  of  leprologists  might  profitably 
determine  whether  the  disease  is  being  steadily  propagated  anywhere, 
locally  or  regionally,  in  the  undoubtable  absence  of  blood-sucking,  parasitic 
insects,  to  furnish  the  hypothesis  of  an  insect  agency.  Conversely,  in 
places  where  leprosy  has  been  introduced,  and  has  Jailed  to  spread,  it  would 
help  towards  shaping  our  opinion  to  know  whether  this  failure  to  propagate 
itself  has  been  coincidental  with  an  absence  of  any,  or  all,  of  the  suspected 
parasites,  and  which  of  these,  if  any,  were  present. 

“  A  study  of  the  literature  on  the  subject  leaves  no  doubt  that  oppor¬ 
tunities  for  research  on  these  lines  have  been  thrown  away,  and  even  by 
mine  of  the  specialists  who  we  might  expect  to  lead  us  out  of  the  darkness 
vhich  still  enshrouds  the  etiology  of  the  disease.” 

Vlodo  of  transmission. — Some  interesting,  experiments  showed 
it  flies,  mosquitoes  and  other  insects  spread  it,  but  in  particular  A cantn ta 
ularia  appears  to  constitute  a  very  important  agent  in  the  spread.  Acia- 
it  bacilli  resembling  B.  leprae  have  been  found  in  30  %  of  specimens  up  vO 
days  after  feeding  on  lepers. — T.  Lindsay  Sandes.  B.M.J.  n./ii,4o9. 
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Love  of  the  leper  for  fish  diet,  generally  in  a  state  of  decomposition. — B.M..) 
i./n,1234. 

Hereditary  transmission  of  predisposition  difficult  to  prove.  Of  398  childre: 
of  leprous  parents,  231  were  non-leprous  and  no  case  of  congenital  lepros; 
was  observed. — per.  Pres.,  June,  *28,211. 

Distribution. — Equatorial  Africa  has  a  higher  incidence  of  lepros; 
than  any  other  region  in  the  world,  the  rate  being  as  high  as  130  per  1,00* 
in  the  Ebolawa  District.  The  total  number  of  lepers  in  China  is  estimate' 
at  1,000,000  ;  in  1912  Japan  had  102,000  lepers,  and  in  1921  India  had  abou 
the  same  number.  Chinese  immigrants  seem  to  have  been  an  importan 
factor  in  the  spread  of  leprosy.  Every  country  with  a  high  leprosy  incidenc 
is  within  the  tropics,  and  practically  all  of  them  have  a  high  rainfall,  thi 
disease  being  nearly  or  completely  absent  from  those  parts  in  which  the  rain 
fall  is  less  than  10  inches. — A  review  of  “  Leprosy  ”  (Rogers  and  Muir),  J] 
A.M.A.  ii./25,381. 

High  rainfall  and  humidity  increase  the  incidence  in  large  areas  in  India 
and  poverty  of  diet  and  consumption  of  decomposed  fish  are  predisposin 
factors. — per  Pres.,  June,  *28,211. 

Contact  cases  of  leprosy  in  the  British  Isles. — J.  M.  H.  MacLeod,  B.M.J 

i. /25,107. 

Leprosy  essentially  a  disease  of  the  unhealthy— little  chance  of  arrestin 
disease  unless  predisposing  causes,  e. g.,  syphilis,  malaria,  etc.,  are  dealt  witt 
It  is  nowT  an  established  fact  that  only  about  3%  of  lepen 
actually  die  of  leprosy.  Many  lepers  cannot  be  helped  muc] 
because  the  anaesthesia  and  other  signs  of  nerve  lesions  are  often  result  o 
nerve  destruction,  the  leprosy  having  died  out. — R.  G.  Cochrane,  L.ii./26,9£ 

In  China  leprosy  seems  to  be  specially  associated  with  water-logged  am 
ill-drained  areas.  But  for  the  aid  rendered  by  the  Christian  Church  the  lo 
of  the  leper  in  China  to-day  would  be  hopeless.  Modern  scientific  methods 
coupled  with  a  voluntary  form  of  segregation  on  the  part  of  the  lepers  them 
selves,  give  good  prospects  of  changing  the  entire  outlook  of  China’s  lepers 
and  ultimately  of  ridding  China  of  leprosy. — China  Med.  JL,  per  Jl.  A.M.A 

ii. /25,931 . 

Since  the  establishment  of  segregation  in  Norway  in  1856,  leprosy  ha 
become  increasingly  rare,  though  previously  it  was  decidedly  on  the  increase 
— Sir  A.  Newsholme,  Int.  Conf.  Trop.  Am.,  *24,791. 

Spread,  mode  of  infection  and  prophylaxis  of  leprosy.  The  incubatio 
period  is  2  to  8  years  or  more.  One  fifth  of  recorded  cases  were  through  cor 
jugal  relationship  or  cohabitation  with  a  leper.  Inoculation  is  probabl 
through  an  accidental  abrasion  in  skin  or  mucous  membrane.  This  theor 
satisfies  many  findings. — Sir  L.  Rogers,  L.  ii./22,17  ;  see  also  B.M.J.  L/22.98' 

incubation  Periodh — An  analysis  of  84  cases  recorded  shows  tha 
the  disease  developed  in  within  less  than  5  years  after  exposure  to  infectio 
in  92%  of  them.  The  average  period  between  exposure  to  infection  and  tk 
development  of  the  disease  was  2  years  and  2  months.  There  is  a  direc 
relationship  between  the  closeness  of  contact  with  the  disease  and  the  earl 
development  of  symptoms,  the  incubation  period  of  a  few  cases  of  direc 
inoculation  being  under  two  years  and  usually  about  6  months. — Sir  L.  Roger: 
Ind.  Med.  Gaz.,  Feb.,  ’24,  per  Jl.  Trop.  Med.,  Mar.  15/24,72. 

Diagnosis . 

Bacillus  Leprae  has  morphology  similar  to  B.  tuberculosis ,  but  usuall 
occurs  more  in  clumps  and  is  said  to  be  tapered  at  the  ends.  Stain  irregr 
larly,  and  are  more  readily  decolourised  than  B.  tuberculosis  by  inorgani 
acids. 

Obtain  material  from  a  nodule  and  stain  the  smear  by  '  Ziehl-Neelsem 
using  20  %  Sulphuric  Acid  or  by  ‘  Gram  ’  counterstaining  with  Bismarc 
Brown.  The  organisms  (Gram  +).  Finding  B.  Leprae  in  nodules  is  usuall 
easy,  but  it  is  extremely  difficult  to  find  in  the  spots  of  nerve  leprosy  ;  th 
nasal  mucus  should  be  examined,  after  giving  a  large  dose  (60  grains)  c 
Potassium  Iodide.  The  following  features  distinguish  them  from  the  Tuber  Ci 
bacilli;  they  occur  grouped  together  in  huge  numbers,  stain  more  solidlj 
and  granules  when  present  are  coarser  than  those  of  T.B.  and  are  decolorise 
more  easily.  Certain  cultivation  or  inoculation  into  experimental  animal 
with  pathogenic  results  is  not  possible. — Stitt. 


BACTERIOLOGICAL  NOTES, 


555 


Cultivation  of  B.  Lep/rce. 

Keclrowsky  claimed  to  Have  cultivated  the  leprosy  bacillus.  Examination 

^18-f^r^aniSm  S  |0wer  there  was  not  evidence  that  his  acid  fast 
bacillus  was  that  of  leprosy.— B .  Fraser  at  W .  Fletcher,  L.  ii./if  u 

The  most  favourable  medium  for  growth  appears  to  be  either  Placental- 
Extract- Agar  or  Horse  Serum  Nutrose-Agar  with  the  addition  of  2%  ground- 
up.  Smegma  Bacilli,  Bedrowsky  s  work  on  the  variable  morphology  and 
staining  properties  of  the  Lepra  Bacillus  is  confirmed.  Agglutination  pre¬ 
cipitation,  complement — deviation  and  percutaneous  tests  can  be  used  to 
prove  the  relationship  of  acid-fast  or  other  germs  cultured  from  cases  of 
leprosy.  Rat.  and  human  leprosy  appear  to  be  identical  diseases.  It  is 
therefore  possible  that  the  germ  of  both  can  be  transmitted  from  one  to  the 
other,  given  an  appropriate  intermediary.-— Bayon,  B.M.J  .ii./u,l269; 
Jj*  li. /ii, 460. 

The  organisms  isolated  from  the  lesion  of  human  leprosy.— C.  Duval  B  M  J. 
ii./i2,1189.  Problem  of  leprosy,  M.  B.  Marchoux,  ibid.  1191.  Study  of 
various  cultures  of  B  Lepra?. — H  Bayon.  ibid  1191.  See  also  L  ii. '12. 1791. 

The  leprosy  bacilli,  in  live  tissues  or  laboratory  media,  may  be  both  acid- 
fast  and  non-acid-fast.  In  pure  cultures,  acid-fast  microbes  are  received 
only  in  exclusive  cases.  In  most  cases  diphtheroids  develop,  with  either 
very  much  lowered  acid-fastness  or  none  at  all.  The  leprosv  bacillus  should 
be  placed  in  the  group  of  actinomyces  or  streptothrices-like  microbes  and  the 
bacillary  form  represents  only  one  of  the  forms  of  its  state  of  being.— W.  J. 
Kedrowsky,  Jl.  Trop.  Med.,  Jan.  16/28,21. 

Of  157  deaths  at  Makojai  Leper  Hospital,  42  were  due  to  tuberculosis  and 
only  14  to  leprosy. — .11.  Trop.  Med..  July,  1/22,216. 

Transmission  of  leprosy  from  rat  to  man. 

In  a  case  of  leprosy  at  the  Pasteur  Hospital  there  were  numerous  scars 
resulting  from  the  slow  healing  of  ulcers,  and  when  their  surface,  or  the  nasal 
mucous  membrane,  was  slightly  scraped  and  the  substance  obtained  examined 
under  the  microscope,  numerous  fine,  short,  cocciform  bacilli  were  seen,  to 
which  Prof.  Manchoux  provisionally  gave  the  name  Mycobacterium  pulviforme. 
After  death,  great  quantities  of  these  were  found  in  the  skin,  lymph  glands, 
liver  and  spleen.  As  a  result  of  inoculation  from  this  spleen,  5  out  of  7  rats 
contracted  a  disease  practically  identical  with  rat  leprosy.  The  relation  of 
rat  leprosy  to  human  leprosy  may  be  similar  to  that  of  bovine  to  human 
tuberculosis.  0-6%  of  Parisian  sewrer  rats  are  definitely  leprous. — L.ii. /23,130s. 

Complement-fixation  Test  for  leprosy. — Pres.,  Nov., '24,390. 

In  24  cases  of  leprosy  the  Wassermann  test  was  positive;  only  one  case 
was  doubtful. — Per  Jl.  Trop.  Med.,  Sept.  15,  *25,344. 

“  Victoria  Blue,"  as  a  stain  for  B.  Leprce  (Miihlpfordt),  has  a  definite 
affiniity  for  lipoids  and  hence  for  spirochetes.  Schumacher’s  modification 
is:  Victoria  Blue  (2  parts)  dissolved  in  50%  Alcohol,  mixed  with  equal 
quantity  of  4%  solution  of  Carbolic  Acid,  to  which  is  added  10%  aqueous 
solution  of  Glycerin.  The  smear  containing  spirochetes  is  fixed  with  Alcohol, 
the  solution  poured  over  the  slide  and  heated  for  15  seconds. — B.M.J.E.i./z5,14. 

The  British  Empire  has  more  known  lepers  than  any  other  political  entity 
in  the  world,  but  is  doing  far  less  in  proportion  than  is  being  done  by  the 
United  States  for  its  lepers.  Only  a  small  proportion  receiving  Chaulmoogra 
treatment. — British  Empire  Leprosy  Relief  Association,  B.M.J .  ii./ 23,1 18. 

Treatment* — -The  important  advance  made  in  the  treatment  of  Leprosy 
in  India  is  the  adoption  of  Potassium  Iodide.  Clinical  and  pathological 
study  at  the  Calcutta  School  has  led  to  classification  of  certain  types  and 
phases  of  leprosy  which  benefit  from  Iodide.  (Report  of  the  Indian  Council 
of  the  B.E.  Leprosy  Relief  Assn.). — L.  ii./28,472.  . 

A  thorough  disinfection  of  the  nose  is  one  of  the  first  essentials  in  treatment. 
A  solution  of  Ammonium  Persulphate  3'7%  and  Hydrochloric  Acid  1% 
In  water  has  been  used.  Inhalation  of  the  fumes  of  burning  sulphur 
has  also  berm  employed 

Vaccine  Treatment  it  is  claimed  has  been  successful.  See  Vol.I., 
p.  613.  Earlier  Refs,  in  general,  Vol.  II.,  18th  Edn.,  pp.  528,  52 J. 

Leprosy ;  a  self-healing  disease.  __  .... 

The  natural  and  increased  production  of  lipase,  or  fat-splitting 
ferment  in  the  blood  and  tissues  is  an  important  factor  in  the  protective 
prooesses  or  induced  resistance  of  the  body,  which  oilers  a  reasonable 
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explanation  of  the  therapeutic  effect  of  Sodium  Morrhuate 
and,  in  part,  of  Sodium  Chauimoograte,  both  of  which  increase 
the  action  of  lipase  in  vitro. — J.  A.  Shaw-Macltenzie,  L.  i./24,518. 
The  blood  lipase  in  turn  dissolves  the  fatty  coating  of  the  leprosy  bacillus 
(and  the  tubercle  bacillus). — Sir  L.  Rogers,  B.M.J.  iL/23,11. 

The  normal  course  of  leprosy  is  that  of  a  self-healing  disease,  like  small¬ 
pox,  entericand  other  diseases,  but  whilst  enteric  completes  its  course  in,  say, 
21  days,  leprosy  may  take  21  years  to  burn  itself  out.  Most  of  the  treatments 
of  leprosy  which  have  had  any  vogue  owe  a  great  part  of  their  successes  to 
the  fact  that  leprosy  tends  to  get  better  spontaneously  and  hopeful  sugges¬ 
tion  helps  the  tendency  to  cure.  It  is  criminal  to  assert  that  leprosy  is  not 
amenable  to  treatment,  though  perhaps  equally  wrong  to  claim  that  there  is  a 
specific  cure.  Leprosy  is  a  disease  which  can  be  benefited  by  treatment, 
the  majority  of  early  cases  having  a  fair  chance  of  losing  all  signs  for  the  rest 
of  their  lives,  providing  their  general  health  is  maintained.  The  infectious¬ 
ness  is  exaggerated.  In  any  country  in  which  the  incidence  of  the  disease 
remains  the  same  over  a  long  period  of  years,  each  victim,  on  the  average, 
communicates  the  disease  to  one  other  person. — Leader,  I.M.G. ,  June,  ’24/299. 

Pre-disposing  causes. — E.  Muir,  L.  i./25,169.  See  also  this  authority  on 
Self-healing,  Vol.  I.,  p.  612-613. 

Leprosy  in  India. 

15%  of  general  skin  out-patients  in  the  Skin  Diseases  Clinic  of  the  Calcutta 
School  of  Tropical  Medicine  are  early  and  undiagnosed  cases  of  leprosy. 
Evidence  points  to  inoculation  as  method  of  transmission.  Those  living  ini 
contact  with  infectious  cases  get  lepra  bacilli  on  their  skins,  a  scratch  or  lesion' 
implanting  the  bacilli  under  the  skin  ;  there  is  always,  if  looked  for,  a  herald 
lesion.  The  natural  tendency  is  towards  recovery,  which  can  be  hastened  by' 
Chaulmoogra  with  suitable  diet,  etc.,  a  cure  resulting,  in  many  cases,  within 
a  period  measurable  by  months.  The  mutilated,  anaesthetic  cases  are  not 
infectious  but  the  early,  nodular  cases,  unsuspected  and  undiagnosed  are. 
They  should  be  segregated  in  preference. — I.M.G.,  July  /24,354. 

Liver  Abscess.  A  form  of  suppuration  of  the  liver  occurring  in  warm 
climates,  principally  in  male  Europeans  and  in  association  with  amcebic 
dysentery.  ( E .  histolytica  infection.)  Drainage,  dressing  and  emetine 
hypodermically  requisite. — A.  L.  Candler,  L.  i./2o,429.  See  Dysentery. 

Malaria. 

Quinine  Treatment: 

For  the  Quinine  Treatment  of  Malaria  see  Vol.  /.,  p.  743.  For  Cinchonine 
see  Vol.  I.,  pp.  724,744.  Quinidine  and  Cinchonidine,  73  9,  723.  See  also 
Therapeutic  Index,  Vol.  I.,  p.  1075. 

To  prevent  the  spread  of  Malaria  it  is  customary  to  improve 
surface  drainage  and  so  obviate  breeding  places  of  the  larva  of  the  mosquito. 
Wire  gauze,  netting  and  the  like  are  employed  as  protectives  to  man. 

Antilarval  measures. — Common  Kerosene  poured  on  the  surface  of  pools, 
lakes,  etc. , is  useful.  It  forms  a  scum  which  prevents  the  larvae  from  breathing 
and  hence  kills  them.  See  also  First  Internat.  Congress,  B.M.J.  ii . / 2 5 , 970. 

Thirty  pounds  of  oil  will  cover  at  least  2,000  square  yards  of  water ;  the 
dose  of  paraffin  should  be  repeated  about  20  times  during  the  year. 

“BamberOil.”  Citronella  Oil  (not  lemon  grass  oil)  l£,  Kerosene  (Paraffin), 
Oil  1,  Cocoa  Nut  Oil  2,  to  which  is  added  1%  Carbolic  Acid.  As  a  preventive' 
against  malaria  instead  of  the  mosquito  net.  Its  efficacy  lasts  4  to  6  hours— 1 
sufficient  for  a  night’s  sleep  when  a  net  is  not  available.— C.  Christy, 
L.ii./i7,482. 

Rice  cultivation  with  the  necessary  stagnant  water  is  no  small  source  of 
increase  of  malarial  disease. 

Paraform  recommended  for  destruction  of  anopheline  larvae,  0-25  Gm. 
(mixed  with  chalk  0-08  Gm.  in  calm  weather,  or  sand  20  Gm.  in  windy 
weather)  is  used  for  each  square  metre  of  surface. — Roubaud,  T.D.B., 
Vol.  17, 1921/II5. 

Smoke  production  as  a  measure  of  mosquito  control. — J.  M.  Shapiro,  per 
Jl.  Trop.  Med.,  Feb.  15/23,46.  v 

The  use  of  gases  and  vapours  for  killing  mosquitoes  breeding  in  wells. — 
K.  B.  Williamson,  Trans.  Roy.  Soc.  Trop.  Med.  Vol.  17,  No.  8,  Feb.,  ’24,; 

p.  485. 
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A  few  drops  of  Carton  Bisulphide  poured  Into  a  10-gallon  tub,  the  water 
of  which  was  swarming  with  the  larvae  of  mosquitoes,  killed  them  all  in  half 

T?S’.  SI"”®"**1  eitheI  111  taSte  or3mcll'-A-  K- ***«, 

a  I?se^s-a^(i  Llie  mosquito-  means  of  prevention  and  description. — 

A.  E.  Shipley,  B.M.J.  i./ 15, 797. 


Egyptian  Expeditionary  Force,  Malaria  in,  during  34  yearn.  Epidemiology 
microscopy,  etc.,  concerning  (1)  Egypt  and  the  Canal  Zone,  and  (2)  Palestine 
Caused  by  2  species  of  parasite — the  benign  tertian  and  the  malignant  or 
3ubtertian.  The  quartan  appears  to  he  almost  non-existent  in  Eevot  and 
to  occur  rarely  in  Palestine. 

The  main  mosquito  intermediary  in  the  benign  tertian  zone  in  Palestine 
appears  to  be  the  spot  wing  (A.  Maculipennis )  and  in  the  Jordan  Valley  A. 
Palestinemis.) — P.  Manson-Bahr,  L.  i./20,79. 

Excellent  resume  of  advice  for  soldiers  and  others  on  prevention  of  malaria 
— C.  Christy,  L.  ii./i7,485. 

Histology  of  cases  rapidly  fatal  in  the  Salonica  force  in  1916.  Examina¬ 
tions  of  brain,  heart,  muscle,  adrenal  glands,  kidney,  liver,  etc.— L.S. 
Dudgeon  and  C.  Clarke,  L.  ii./i7,153. 

Incidence  of  malaria  among  our  troops  in  Macedonia,  Mesopotamia  and 
East  Africa. — B.M.J.  i./i 8, 350. 

Malaria,  12,000  cases  in  Macedonia  treated  by  A.C.  Alport  (Review). — 
B.M.J.  ii./ 19,467.  Thyroid  gland  enlargement  in  malaria. — J,  B.  Hume, 
B.J.M.  ii./ 19,661. 

Localisation  of  malarial  parasites  in  man. — W.  M.  James,  Int.  Conf.  Trop. 
Am.,  ’24,67. 

Classification  of  American  Anopheline  mosquitoes  and  their  relation  to 
the  transmission  of  malaria. — F.  M.  Ptoot,  Int.  Conf.  Trop.  Am.,  ’24,  148-156. 

The  cost  of  malaria  control. — J.  A.  Le  Prince,  Int.  Conf.  Trop.  Am.,  '24, 
157-164. 

The  Northern  provinces  of  Argentine  are  markedly  infected  with  malaria. — 
P.  Miihlens,  Int.  Conf.  Trop.  An.,  ’24,552. 

Parricides  in  mosquito  control,  using  White  Cross  Cresylic  Disinfectant , — 
J.  F.  Marshall,  L.  1-/25,1380. 

Some  aspects  of  malaria  control. — W.  E.  Decks,  JT.  Trop.  Med.,  July  1,  *26, 
185-194. 

Subtle  chemical  differences  (alkalinity  or  acidity)  in  breeding  waters  may 
be  a  factor  in  determining  species  of  larvse  found  in  them. — Inst.  Med.  Res.  of 
Federated  Malay  States. — B.M.J.  1./2 6, 1053. 

Etiology. — There  exist  sexual  (sporogony  in  the  mosquito)  and  non- 
sexual  (schizogony  in  man)  cycles  of  the  parasite.  Various  workers,  notably 
Grassi  and  others  have  observed  the  complete  development  of  the  malignant 
parasite  in  Anopheles  Claviger  and  the  partial  development  of  the^tertian 
parasite  in  the  same  anopheline.  (For  a  Historical  Account  see  Wenyon, 
Vol.  II.,  p.  909.)  .  . 

Man  is  the  only  malaria-carrier.  Any  person  infected  with  malaria,  irre¬ 
spective  of  number  of  parasites  present,  may  become  an  effective  carrier  ana 
a  source  of  infection.  The  malaria-carrier  bears  a  direct  relation  to  malaria 
prevalence. — C.  C.  Bass,  Int.  Conf.  Trop.  Am.,  ’24,61. 


Malarial  Parasites. — The  mosquito  theory  of  this  disease  was  estab¬ 
lished  by  Sir  Ronald  Ross  (the  winner  of  the  1902  Nobel  Prize)  after  Sir 
Patrick  Manson  (1894)  and  others  had  pared  the.  way. 

Transmission  of  malaria.  Pfeiffer’s  hypothesis  (1892),  said  to  be  the  most 
accurately  deduced  of  those  hitherto  put  forward.  Parasite,  according  to 
him,  may  have  a  life  cycle  similar  to  the  common  cocci dium  of  the  rabbit, 
completing  itself  in  the  body  of  some  blood-sucking  invertebrate,  which 
might  inoculate  the  germs  thus  produced  into  human  beinS3'  Ot0 

relationship  between  malarial  parasites  and  coccidia.  C.  M.  Wen.  0  , 
iL/23,68. 


Classification  ol  the  Malarial  Parasites. 

That  adopted  by  Manson  in  his  “  Tropical  Medicine  ”  was  given  briefly 
in  our  last  and  previous  editions. 
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The  nomenclature  and  views  on  this  classification  have  been  subject  to 
frequent  modification. 

Briefly — there  are,  it  is  agreed,  three  species  of  the  malarial  parasite  (a) 
Plasmodium  vivax  of  Benign  Tertian  with  a  cycle  of  48  hours  ( b )  P.  malarice 
of  Quartan  malaria  with  a  cycle  of  72  hours  (c)  P .  falciparum  of  Aestivo- 
Autumnal  or  Malignant  Tertian  with  cycle  of  48  hours. 

The  mosquito-malaria  theory  was  formulated  by  Sir  P.  Manson  in  1894. 
From  the  fact  that  the  flagellated  body  does  not  come  into  existence  until 
the  blood  has  left  the  blood  vessels — that  is  until  it  is  outside  the  body — 
he  concluded  that  the  function  of  the  flagellum  lay  outside  the  body — in  fact 
that  the  flagellated  body  was  the  first  phase  of  the  extracorporeal  life.  As 
the  parasite  while  in  the  circulation  is  always  enclosed  in  a  blood  corpuscle 
and  therefore  unable  to  leave  the  body  of  its  own  efforts  its  removal  must 
be  effected  by  some  blood  sucker.  The  mosquito  was  correctly  suspected. 
Sir  Ronald  Ross  proved  finally  in  1898  the  extracorporeal  phase  of  the  parasite. 

Mosquito-malaria  theory.  A  good  summary  of  the  proof  of  the  theory 
commencing  with  the  discovery  of  the  parasite  by  Laveran  in  1880. — Sir 
Patrick  Manson,  B.M.J.  ii./i7,103.  See  also  R.  McCarrison,  ibid  109. 

It  has  been  computed  that  £  billion  parasites  must  be  present  to  produce 
fever,  hut  in  an  experimental  “inoculation  ”  not  one  parasite  could  be  found 
in  the  blood  during  the  first  three  days  of  fever,  while  during  the  last  three 
days  as  the  fever  subsided  parasites  were  found. — M.  D.  O’Connell.  L.i./2o,518. 

Key  to  Anopheline  speeies  o!  India,  Ceylon,  and  Malaya.  Of  benefit  to  the 
Tropical  practitioner.  An  outstanding  example  of  simplicity,  conciseness 
and  accuracy — 19  pp.  by  Prof.  Strickland — review. — B.M.J.  iL/25, 851. 

Staining  Methods- 

Films  of  blood  smeared  evenly  with  a  very  small  quantity,  s.a.,  dried  in  the 
air,  not  by  aid  of  a  flame,  and  fixed  by  immersing  in  alcohol  and  ether,  equal 
parts,  10  minutes,  may  be  stained  with  aqueous  methylene  blue  and  eosin, 
or  with  methylene  blue  alone,  5  minutes,  or  with  a  Hsematoxylin  Stain,  or  by 
Leishman’s  Stain  (q.v.).  With  Leishman’s  Stain  fixing  is  not  necessary. 
Muir  says  the  structure  of  the  parasites  is  well  brought  out  by  the  following 
— Soak  film  in  Saturated  Corrosive  Sublimate  Solution  a  few  seconds.  Wash 
well,  stain  with  hsemalum  10  minutes,  wash,  stain  again  for  about  the  same 
time  with  aqueous  methylene  blue.  Wash  in  water,  dehydrate,  clear  in  Xylol 
and  mount  in  balsam.  The  chromatin  of  the  parasites  is  violet  blue,  and  the 
protoplasm  pure  blue.  The  Leishman  method  is,  however,  principally  in  use. 
Consult  Allbutt’s  System  of  Medicine,  or  M.  &  B,. 

Leishman’s  Stain  made  by  dissolving  1  Gm.  of  the  powder  in  200  Cc.  Methy- 
Alcohol  and  12  drops  1%  NaOH  added.  Used  for  general  purposes.  In 
staining,  stain  for  30  seconds  with  this  then  dilute  with  distilled  water 
about  1  in  4  for  a  further  2  to  3  minutes.  Wash  with  distilled  water  and  drain. 
Gauducheau’s  Stain  used  when  Leishman’s  fails.- — P.  Manson-Bahr, 
L.  i./2o,79. 

Gauducheau’s  Stain  has  the  following  composition  : — 

Borrel’s  Blue  . .  . .  . .  . .  . .  . .  6  Cc. 

1%  Methylene  Blue  in  90%  Alcohol  ..  ..  ..18  Cc. 

0-5%  Water-Soluble  Eosin  (blue  shade)  in  Absolute 

Alcohol  . .  . .  . .  . .  . .  . .  30  Cc. 

Absolute  Alcohol  . .  . .  . .  . .  . .  . .  140  Cc. 

In  use,  apply  the  stain,  undiluted,  to  the  film,  leaving  it  on  about  one 
minute.  Then  dilute  with  four  parts  of  Distilled  Water  (neutral).  Each 
batch  of  stain  requires  a  different  length  of  time  for  standing.  New  stain 
requires  about  half  an  hour,  old  stain  about  20  minutes.  In  the  East,  20 
minutes  for  new  stain  and  7  minutes  for  old  stain  were  found  amply  sufficient, 
but  in  England  it  takes  longer. 

Borrel’s  Blue  may  be  made  as  follows  : — 

Dissolve  a  small  handful  of  Silver  Nitrate  crystals  in  hot  Distilled  Water 
in  a  100  Cc.  flask.  Fill  up  with  10%  Caustic  Potash  Solution.  Wash  the 
resulting  precipitate  of  Silver  Oxide  about  12  times  in  boiling  Distilled  Water, 
then  fill  up  the  flask  with  saturated  aqueous  solution  of  medicinal  Methylene 
Blue.^  Plug  the  flask  loosely  with  cotton  wool  and  place  in  direct 
sunlight  for  a  day 'or  two  (it  prevents  subsequent  precipitation  when  the 
stain  is  exposed  to  light  during  later  use).  Then  cork,  place  in  the  incubator 
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.t  37°C.  for  one  month,  removing  cork  and  shaking  occasionally.  Filter  at 
nd  of  month ;  the  filtrate =Borrel’s  Blue.  Details  kindly  supplied  by  J. 
iraham  Willmore. 

Some  modifications  in  the  thick-film  method  in  the  examination  of  blood 
rom  malaria  parasites. — M.  A.  Barber  and  W.  H.  W.  Komp,  Int.  Cont.  Trop. 
an.,  ’24, 110. 

Hanson’s  Method  for  demonstrating  Flagellate  bodies  in  Malaria. 

Blood  films  are  dried  and  fixed  in  absolute  alcohol  (5  minutes).  Haemoglo- 
)in  is  washed  out  by  dropping  on  15  %  Acetic  Acid.  The  film  is  then  washed 
n  water  and  stained  for  6  hours  or  longer  in  20  %  Carbol  Fuchsin.  It  is  then 
rashed,  dried  and  mounted  as  usual. — Essentials  of  Practical  Bacteriology, 
I.  «T.  Curtis. 

Cultivation  of  tl is  malaria./  /parasite  in  vitro.  51  cases. 
~L.  S.  Dudgeon  and  C.  Clarke,  L.  i./i7,530. 

General  Paralysis  Treatment  of,  by  inoculating  malaria 

-See  p.  1080,  Vol.  I. 

Malignant  (Edema,  Bacillus  CEdema  tis  Maligni,  Koch.  Syn. 

iacillus  (Edematis,  Vibron  Septique  of  Pasteur. 

Obtained  from  surface  garden  soil,  dung,  dust,  putrifying  matter,  etc, 
.naerobic — Single  rods  3  to  10m  in  length  frequently  in  cultures  in  long  fila- 
lents.  Stains  Gram — ,  in  this  differing  from  Bacillus  Anthracis.  Gas 
irming.  Liquefies  gelatin.  Spores  very  resistant — may  be  kept  for  months 
i  the  dry  condition. — M.  and  R. 

The  organism  was  often  found  in  gas  gangrene  in  the  war.  See  Gab  Gan- 
E.ENE. 


Salta  Fever.  Syn.  Mediterranean  Fever  or  Undulamt  Fevee. 

Mediterranean  fever  is  treated  chiefly  with  intestinal  disinfectants- — benzo 
aphthol,  salol,  urotropine,  Ac.  The  fever  is  almost  completely  wiped  out 
:om  the  Army  and  Navy  by  restrictions  on  goats’  milk.  (A  very  large  pro- 
ortion  of  the  goats  in  Malta  are  constantly  passing  M.  Melitensis  in  their 
lilk).  If  the  civil  population  were  sufficiently  enlightened  to  follow  suit, 
aere  would  probably  be  an  end  to  the  disease.  Boiling  the  milk  is  all  that  is 
ecessary,  and  the  ortol  and  peroxide  of  hydrogen  test  is  becoming  popular 
3  a  means  of  proving  that  this  is  done  where  servants  cannot  be  trusted, 
h.  Notes. 

The  fever  is  characterised  by  long  irregular  pyrexia,  frequent  relapse?, 
'here  is  profuse  perspiration  pains,  and  sometimes  swellings  in  the  joints, 
ccasionally  orchitis.  Constipation  is  usually  very  marked.  Incubation 
eriod  6  to  9  days.  Temp,  may  be  106°,  fatal  110°  F. 

In  1886  Bruce  found  M.  Melitensis  in  the  spleen  of  fatal  cases  of  Malta  fever, 
nd  by  inoculating  monkeys  proved  it  to  be  the  cause.  Twenty  years  after- 
rards  the  fever  ivas  stopped,  and  no  further  diagnosis  methods  (by  v/idal  s 
saction)  were  required. 

A  large  percentage  of  cow’s  milk  samples  ta,ken  at  Greenwich  gave  -f  agglu- 
nin  reaction  with  M.  melitensis,  presumably  due  to  infection  c±  the  cattle 
1th  3.  ArSbortus.  About  5%  of  goats  are  still  infected.  1  o  try  to  educate 
re  people  is  a  failure.  Treatment  should  be  a  combination  (A  Antitoxin 
erum  and  Autogenous  Vaccine. — Surg.  Rear  Admiral  fair  ±  .  W.  Bassetfc- 
mith,  B.M.J.  ii./22,902. 

M.  Melitensis  may  be  isolated  from  blood.  Citrate  10  Cc.  of  blood,  cen- 
•ifugalise  with  Normal  Saline  twice  and  take  up  organisms  and  red  cells  with 
ipette;  1  Cc.  added  to  tube  of  Agar  at  40  C.  and  poured  into  Fetr,  disfi, 
sveral  plates  made  and  incubated  at  37°  C.;  organisms  picked  out  Lorn 
id  to  6th  day.— 11.  Trop.  Med.,  April  1/24,80. 

Goats  vaccinated  intravenously  with  B.  Abortus Vn  massive  doses  protected 
om  subsequent  infection  with  a  virulent  B.  Melitensis  strain  and  fail  t 
ass  that  organism  in  milk.— JL  Trop.  Med.,  July  I/za.IQo.  (there  is  a 
,gree  of  cross-agglutination  between  these  organisms.) 

Undulant  Fever  in  the  region  of  Tumbes,  lAru^  does  not  cor^ 

ly  of  the  well-known  types  and  is  not  rare.  The  fly vinSidfnus 

ansmitting  agent.  The  beginning  of  the  disease  is  genera  ji  1  ’ 
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resembling  typhoid  fever,  but  is  sometimes  sudden  and  accompanied  by  a 
cold  fit.  Perspiration  is  rare,  while  nausea  and  vomiting  are  very  marked. 
Antiserums  and  autovaccines  have  proved  efficacious  in  all  cases. — Rebagliafci, 
per  Jl.  Trop.  Med.,  Dec.  1/23,358. 

A  case  of  undulant  fever  contracted  in  England. — L.  ii./25,1115. 

B.  /Sfiorfus  infection  in  man.  The  illness  in  man  may  be  very 
prolonged  but  prognosis  is  good.  Vaccine  treatment  ineffective. — T.  Thomp¬ 
son,  L.  ii./28,1338. 

See  also  H.  Harrison  and  G.  S.  Wilson,  L.  ii./28,1340.  The  more  the 
disease  has  been  looked  for  in  the  U.S.A.  the  more  it  has  been  found. — 
L.  ii./ 28, 1349 . 

Malta  Fever  Vaccine. 

Sometimes  of  service  in  cases  with  slight  signs  of  intoxication  where  the 
pyrexia  nevertheless  tends  to  persist,  also  in  cases  of  localised  infection. 
25 — 50  millions  may  be  repeated  in  about  5  days,  or  sooner  if  the  temperature 
fad  to  fall  or  tend  to  rise  again.  Prophylactic  dose  1000  millions  repeated 
or  increased  to  2000  millions.  Interval  7  to  10  days.  Total  5000  million 
advised. 

Measles  (See  also  Vol.  I.,  pp.  996,  1076). 

Bacteriology-  Origin  is  ultramicroscopic.  Prof.  Caronia  holds  to  a 
further  cycle  of  development,  in  addition  to  the  ultramicroscopic. — B.M.J. 
ii./ 23 ,772. 

Seroprophylaxis. — Methods  of  using  serum  to  achieve  passive  immunity : 

(1)  Injection  into  healthy  contacts ;  immunity  lasts  a  month. 

(2)  Injection  during  first  5  or  6  days  of  incubation  period ;  patient  will  not 
develop  measles. 

(3)  Injection  after  6th  and  before  9th  day ;  modifies  attack. 

(4)  Injection  at  beginning  of  period  of  invasion  (10th  day)  results  only  in 
local  inhibition  of  rash. 

Results  decidedly  favourable.  Municipal  collecting  and  distributing 
centres  for  serum  established  in  Germany,  France  and  America. 

To  produce  active  immunity,  inject  10  Cc.  convalescent  serum  and  24  hours 
later  1  Cc.  of  blood  from  an  early  case.  If  injection  of  blood  is  repeated, 
immunity  may  be  permanent. — S.  M.  Copeman,  B.M.J.  i./aS, 835. 

In  the  common  and  fatal  broncho -pneumonias  and  empyemas  following 
measles  in  camps,  S.  kamolyticus  was  found  constantly.  The  importance 
of  carriers  of  this  organism  in  measles  wards  cannot  be  over-estimated.  Cole 
found  11*4%  of  measles  cases  carried  it  on  admission,  38-6 %  after  4  days,  and 
56-8%  after  8  to  16  days.  Cause  of  measles  entirely  unknown. — Stitt. 

A  review  of  recent  work  on  measles. — J.  E.  McCartney,  L.L/2  7,93-97. 

A  case  recorded  in  which  a  child  acquired  immunity  from  measles  as  a 
result  of  injection  of  father’s  blood  when  suffering  from  melaena  neonatorum 
8  days  after  birth.  It  was  discovered  that  the  father  bad  had  a  severe 
attack  of  measles  in  his  youth.  Suggested  feasibility  of  preventing  measles 
by  injecting  blood  of  adults  who  have  contracted  measles  in  childhood, 
instead  of  blood  of  convalescent  children. — B.M.J.E.  ii./ 24,89. 

The  prophylactic  injection  of  adult  serum  has  been  found  to  give 
approximately  a  similar  protection  against  measles  as  ‘  M.R.S.’  (Masern- 
rekonvaleecenten-serum). — L.  ii./23,615. 

Milk  Fever  {In  Cows). 

It  would  appear  that  Calcium  concentration  in  the  blood  is  intimately 
connected  with  this  disease  of  milk  cows,  goats,  and  sometimes  ewes  and 
sows.  Dryerre  and  Greig  put  forward  in  1925  the  theory  that  as  the  para¬ 
thyroid  glands  play  an  important  part  in  regulating  Calcium,  and  in  the  event 
of  their  functionating  abnormally  Calcium  falls  and  tetany  occurs.  In  Milk 
Fever  there  is  a  pronounced  fall.  Calcium  injections  and  adequate  Vitamin  I) 
in  diet  advised. — Veterinary  Rec.,  Sept.  8/28,  per  C.B.,ii./28,462. 

B.  Mesentericas  is  the  cause  of  ropiness  in  bread.  It  can  be  prevented 
by  adding  a  little  Acetic  Acid  to  the  dough  (0’3  lb.  per  sack  of  flour).  The 
Watkim  Test  is  employed.  To  7  sterilised  test  tubes  add  1  to  7  Cc.  of  20% 
suspension  of  the  flour  in  distilled  water  which  has  been  kept  in  a  beaker  in 
boiling  water  fori  hour — to  kill  all  organisms  except  the  spores  of  the  organism 
in  question.  Incubate  at  28°  C.  for  24  to  48  hours.  If  the  tubes  indicate  no  ropi¬ 
ness  at  end  of  that  time  the  dour  is  sound.— -C.I>.  ii./i7,616. 
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Pellagra. 

Pellagra  is  found  in  Europe,  Africa,  Asia,  America,  and  even  in  Oceania,  and 
prooa_bly  affects  more  or  less  seriously  over  a  million  people.  It  is  a  disease  of 
lon|?  duration,  cnaracterised  by  a  peculiar  rash,  not  unlike  a  severe  sunburn 
winch  appears  on  the  face,  round  the  neck,  and  on  the  back  of  the  hands  and 
feet,  this  eruption  recurs  each  year  at  determinate  seasons  (spring  and 
autumn);  it  appears  suddenly  under  the  influence  g i  exposure  to  sunlight, 
stands  out  some  days,  then  fades  off  gradually,  and  is  followed  by  long  persis¬ 
tent  desquamation.  Together  with  the  eruption  other  symptoms  appear, 
iney  are  irregular  fever,  frequent  fits  of  giddiness  with  a  peculiar  sensation  of 
failing  backwards  or  forwards,  great  debility,  confusion  of  mind,  copious  saliva¬ 
tion,  insomnia,  pyrosis,  and  diarrhoea.  These  symptoms  abate  during  the 
summer  months  and  disappear  almost  entirely  in  winter,  especially  in  early 
cases.  They  return  with  the  rash  each  spring.  After  a  period  of  progressive 
aggravation,  which  may  iast  three,  five,  or  thirty  years,  the  patient  becomes 
greatly  emaciated,  partly  paralysed,.  and  entirely  demented.  A  number  of 
these  unfortunate  beings  commit  suicide,  as  a  rule  by  drowning  ;  the  majority 
3nd  their  days  in  the  lunatic  asylums  of  their  respective  countries.  The  disease 
iffects  the  agricultural  classes  almost  exclusively. 

Pellagra  Field  Commission. — Eating  of  Maize  either  sound  or  deterio¬ 
rated  can  no  longer  be  considered  the  cause  of  pellagra.  A  parasitic  infection 
possibly  conveyed  by  some  insect.  Pellagra  occurs  in  districts  where  the 
sand-fly  Simulium  exists. — L.  W.  Sarnbon,  L.  ii./io,1709.  B.M.  J.  ii./n, 613. 

Treatment  by  direct  transfusion  of  blood.  The  recoveries  (58%)  following 
transfusion  in  the  grave  type  of  cases  compares  most  favourably  with  the 
•ecoveries  (10-20%)  in  the  same  type  of  case  in  which  other  therapeutic 
Measures  are  employed.  A  few  days  after  the  transfusion  gradual  increase 
n  body  weight  and  improvement  in  mental  condition  was  noticed.  Re- 
;overy  was  established  in  a  period  varying  from  one  to  four  months.  No 
idvantage  has  been  noticed  in  the  employment  of  a  donor  who  has  recovered 
Tom  pellagra  as  compared  with  the  donor  who  has  never  had  pellagra. — B.M.J. 
i./n,1276  ;  L.  ii./n,526  ;  see  also  Investigation  of. — L.  ii./io,1709  ;  L.  ii./n, 
>56,1524.  In  Egyptian  prisons  they  are  now  using  maize  bread. — L.ii./n,916. 

Pellagra  is  not  transmitted  byr  contact  or  association  of  persons.  Although 
n  Europe  only  the  rural  inhabitants  are  affected,  in  America  it  occurs  among 
irban  residents  and  even  the  well-to-do  are  not  immune.  Of  all  drugs  perhaps 
Arsenic  has  most  value  as  a  remedy— -it  is  best  given  per  os  as  Fowler’s  .Solu¬ 
tion  increased  to  20  or  30  minims  three  times  a  day.  Intramuscular  injec¬ 
tions  of  Sodium  Cacodylate,  Sodium  Arsaniiate,  and  Arsacetin  have  given 
;ood  results  in  early  cases. — Charles  It.  Box,  Pr.  June,  ’13, 940. 

Pellagra  in  Great  Britain. — An  account  of  four  cases  with  description  of  the 
listologieal  changes  in  the  nervous  system,  also  a  history  of  the  disease, 
lambon  believes  pellagra  to  be  an  insect  borne  infection  probably  conveyed 
>y  a  species  of  Simulium,  a  biting  insect  which  passes  its  larval  and  pupal 
tages  in  running  water.  The  disease  is  common  in  Italy.  It  has  been 
bowed  to  be  endemic  to  a  limited  extent  at  least  in  some  of  the  eastern  uis- 
•ricts  of  Scotland  north  of  the  Forth. — C'.  It.  Box  and  F.  W,  Mott,  B.M.J. 

. / 1 3 >  1  •  May  become  epidemic  in  asylums. — A.  I).  Bigland,  L.  ii. (23, 1295. 

See  also  B.M.J.  (header)  ii./i2,1155,  vide  also  L.  W  Sarnbon,  B.M.J 
./13. 119, 297,  also  570.  584.  1445  (Leader  on  Etiology).  1773. 

Pellagra  may  be  a  deficiency  disease.  There  are  analogies  .between 
tellagra  and  beri-beri.  The  paper  contains  work  dealing  with  j guinea-pigs 
ed  011  good  and  bad  maize  plus  cabbage. — Sandwith,  L.  ii./i 5,005. 

Pellagra  in  Egypt.  A  syndrome  occurring  most  often  in  the  unaerteo. 
h  D.  Bigland,  L.  i./20,947,  see  also  .T.  I.  Enright,  ibid  998,  1018.  Also  Hel- 
ainthic  infections  as  a  factor. — H.  M.  Woodcock,  1  bid.  11J3.  H.  T .  Barns 
as  issued  a  work  on  the  subject  which  is  well  spoken  of.  L.  i./2o,i_/g» 
Deficiency  of  Protein. — W.  H  Wil-on,  L.iL/20,  719,  765;  see  alsoibid,  78 
In  Antigua  Pellagra  thought  to  be  endemic.  It  is  found,  among  the  AacKs 
'ho  live  on  cornmeal  plus  a  generally  inadequate  and  improper  diet, 
mong  the  whites,  who  are  really  more  susceptible  to  it,  who  eat  cornmea  1.  ^ 

n  adequate  and  varied  diet.  The  facts  indicate  that  while  not  in?01^|k  - 
ith  the  theory  that  it  is  conveyed  by  Stnmoxys  calcitrant,,  they  iavour  1  a 
tat  deficient  food  causes. — W.  M.  Macdonald,  L.  i./i5,l~'-  , 

Pellagra  and  protein  deficiency.  Though  it  is  a  disease  oi  the  poo  , . 
on  and  pellagra  are  not  convertible  terms.  B.M.J.  11. /21, idol • 
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Whilst  diet  deficient  in  protein  and  probably  vitamin  has  been  observed  in 
most  recorded  cases,  it  is  doubtful  if  this  is  the  prime  cause  01  the  disease.  The 
absence,  especially  of  meat  protein,  from  the  patient’s  menu  seems  to  be  as 
frequently  accounted  for  by  its  non-desirability  as  by  its  non-accessibility. 
Some  outbreaks  have  been  directly  traced  to  faulty  diet,  and  at  least  one — 
among  the  Armenian  refugees  at  Port  Said  1916-1917 — has  been  stamped* 
out  by  proper  adjustment  of  the  food  deficiency. — See  in  particular 
numerous  important  papers  abstracted. — T.A.B.,  Vol.  17,  Feb.  14,  ’21,  pp 
148-158. 

Diet  controls  course  and  development  of  the  disease.  Suggested  that 
the  relationship  is  primarily  due  to  a  specific  quality  of  the  amino-acid 
make  up  of  the  protein  supply, — J.  Goldberger,  per.  Jl.  Trop.  Med. 
July  I/22  220. 

Pellagra  in  children  in  England.  Diagnosis,  except  in  typical  cases  seei 
during  Spring  and  Summer  months  when  the  rash  is  well  marked,  is  not  easy 
Probably,  a  number  of  cases  go  undiagnosed.  Nothing  in  the  history  to  fill 
in  wdth  the  various  causation  theories  of  pellagra.  Both  children  in  questior 
had  been  fed  on  large  quantifies  of  ‘  Cornflour.’  Good  reproduction  plates 
of  rash.  Pellagra  ought  to  be  borne  in  mind,  especially  in  cases  of  diarrhoea 
with  occasional  dermatitis  in  children. — R.  Hutchison  and  D.  Paterson 

B. M.J.  ii./23,646,670. 

Treatment  of  28  cases  by  addition  of  tomato  juice,  raw  cabbage,  lettuce 
and  water  in  which  vegetables  had  been  cooked,  to  the  daily  diet ;  complete 
cure  of  all  the  patients. — Jl.  Trop.  Med..  Dec.  15/24,344. 

Unbalanced  diet  not  the  only  factor  in  etiology .  The  food  factor,  in  lowmr-:. 
ing  resistance,  is  an  important  predisposing  cause.  A  full  diet,  rich  in  Vita¬ 
mins  B  and  0,  with  low  Carbohydrate  content,  eliminating  Cane  Sugar,  essential 
Probably  due  to  infection  of  some  kind,  when  in  condition  of  lowered  resistance 
due  to  under-nourishment.— Seale  Harris,  Int.  Conf.  Trop.  Am.,  ’24,719 

C.  C.  Bass  opposed  to  the  theory  of  diet  as  factor.  Experimental  Pellagra  ir 
monkeys  occurs  in  well-fed  and  well -nourished  animals.  He  is  convinced!  that 
it  is  infectious.  Most  cases  get  well  spontaneously,  and  this  has  probably 
misled  many,  ibid,  720. 

A  review  of  researches  on  etiology.  “  Evidently  the  last  word  has  not  yet 
been  spoken.”— Jl.A.M.A.  ii./2 5, 212-214. 

Pellagra  is  due  to  toxic  absorption  producing  changes  in  nervous  system 
followed  by  neuritis  of  certain  peripheral  nerves,  winch  produces  trophic 
changes  in  areas  of  skin  supplied  by  affected  nerves.  Thyroid,  1  grain  daily’ 
produced  rapid  improvement. — Per  Jl.  Trop.  Med.,  Feb.  1,  '26,51. 

From  a  pathologic  point  of  view  there  is  apparently  an  intimate  association 
between  alcoholism  and  pellagra. — Jl.A.M.A.  E/28, 371. 

Five  or  six  lemons  a  day  will  cure  the  average  pellagra  case  in  a  very  shore 
time. — J.  JST.  Roussel,  Jl.A.M.A.i./28,371. 

Earlier  theories  in  earlier  Edns.  including  the  black-bird  theory. — L.  ii./i2 ,251 

Plata,  a  disease  caused  by  a  fungus,  producing  discolourations  on  uncoverei 
parts  of  the  skin. — B.M.J.  ii./o5,1270. 

Pityriasis  Versicolor,  due  to  fungus  growth  under  the  skin,  common  ir 
the  tropics.-— B.M.J.  i./o5.1271. 

Bacillus  Pestis  (Bacillus  of  Bubonic  Plague). 

The  Plague.  I 

“  The  syirspiGfns  of  plague  in  man  develop  within  a  few  days  of  infection 
and  consist  of  fever,  headache,  giddiness,  weakness  with  staggering  gait,  giea ! 
prostration,  and  delirium.  In  75%  of  the  cases  the  lymphatic  glands  in  the 
groin,  armpit,  and  other  regions  are  inflamed,  infiltrated  and  much  enlarged 
constituting  the  '  buboes,’  hence  the  name  4  bubonic  plague  ’  frequently  giver 
to  the  disease.  In  the  remaining  cases  the  lungs  may  be  primarily  attacked 
the  ‘pneumonic.’  form,  or  a  severe  blood  infection  may  develop,  the 
*  septicsemic  *  variety ;  in  both  of  these  buboes  are  absent,  or  are  a  late  de 
velopment  if  the  patient  lives.  Occasionally  an  eruption  of  pustules  ci< 
carbuncles  appears  on  the  skin,  a  phenomenon  frequently  mentioned  by  the 
older  writers,  and  abscesses  may  form  in  the  buboes.  The  bubonic  form  1; 
hardly  infectious  or  even  contagious  but  the  pneumonic  variety  is  high!? 
infectious,  owing  to  the  presence  of  large  numbers  of  the  infective  agent 
the  plague  bacillus,  in  the  expeeto-  aticn  from  which  it  is  readily  disseminates 
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n  the  sir.  In  some  instances  the  patients  do  not  appear  particularly  ill 

n?ar.e  nbIe  g2  abouTtr’  though  such  cases  are  liable  to  sudden  death  from’ 
leart  failure.  — I.  It.  Hewlett,  Na.,  Dec.  23,  19 it. 

Out  of  50,000  cases  of  plague  in  an  epidemic  in  Manchuria  only  two  or 
nree  undoubted  bubonic  cases  were  observed,  all  the  rest  were  pneumonic 
he  duration  of  the  disease  was  usually  less  than  two  days  and  no  cases  in 
rhich  bacteriological  diagnosis  was  complete  were  known  to  recover.  Vac¬ 
illation  cannot  be  relied,  upon  to  give  even  reasonable  means  of  "protection 
gainst  pneumonic  infection.  An  efficient  mask  affords  the  only  reliable  v ro¬ 
tation. — Review  of  Tropical  Diseases,  Pr.,  Aug.  ’13,218. 

The  Local  Government  Board  issued  a  memorandum  bv  G.  F.  Newsholme 
t  the  time  of  the  outbreak  in  England.  This  draws  attention  to  the 
ifected  eyes  and  thick  drunken  speech.  For  a  criticism  of  this  memorandum 
y  G.  F,  Petrie,  v.  postea. 

In  addition  there  is  the  well-known  tendency  to  "shouting”  delirium  and 
he  impulse  to  patients  to  get  out  of  bed  and  wander  off,  utterly  heedless  of 
heir  condit’on, — as  seen  in  the  natives  of  India. 

For  the  treatment  of  plague  are  :  1.  Yersin ’s  Curative  Serum,  also 
sed  as  a  prophylactic.  It  is  supplied  by  the  Lister  Institute  in  20  Cc.  bottles 


Dose. — At  the  earliest  possible  moment  50  Cc.  intravenously  and  50  to 
00  Cc.  intramuscularly  or  subcutaneously,  e.g.,  in  the  flank,  repeated  in  12  to 
4  hours.  20  Cc.  is  given  as  a  preventive.  The  Yersin  Serum  may  be  prepared 
<Y  cultivation  of  a  virulent  growth  of  the  bacillus  obtained  from  several 
pide mics .  An  emulsion  of  the  growth  in  physiological  salt  solution  is  injected 
itravenously  into  the  horse  in  gradually  increasing  amount — the  first  few 
oses  having  the  bacilli  killed  by  heat.  Bleeding  takes  place  a  fortnight  after 
he  last  dose.  The  serum  is  finally  tested  for  efficacy  and  not  more  than  0-35% 
'resol  added. 


After  injection  of  Yersin’s  Anti-plague  Serum  the  patient  should  be  carefully 
earned  that  urticaria  accompanied  by  rise  in  temperature,  faintness  and  pain 
nay  follow.  Rest  and  abstinence  from  alcohol  are  essential. — Luisi,T.D.B., 
ol.  19,  1922/734. 

The  serum  treatment  of  plague. — Jl.  Trop.  Med.,  April  1/24,83. 

Yersin  prepared  his  original  serum  by  injecting  living  bacilli,  but  this 
rocedure  has  now  been  abandoned  owing  to  its  danger. — E.  Lagrange,  Jl. 
Top.  Med.,  Sept.  1,  *26,302. 


2.  Haffkine’s  Plague  Prophylactic  (Plague  Vaccine  of  the  Lister 
nst.)  This  contains  the  dead  bacilli  preserved  by  0-5%  Phenol,  as  well  as 
he  products  of  their  growth.  The  immunising  substances  are  contained  in 
he  dead  bacilli,  i.e.,  in  the  solid  matter  in  the  fluid  and  in  the  fluid  itself.  It  is 
killed  culture  of  Bacillus  pestv&. 

Alter  injection  there  is  local  swelling  and  probably  general  malaise  and 
eightened  temperature.  Immunity  is  conferred  after  7  or  8  days  by  an  injec- 
ion,  and  it  is  advisable  to  inoculate  persons  exposed  to  infection  every  six 
nonths. 


Dose.— For  men  1  Cc.,  women  i  Cc.,  for  children  over  ten  \  Cc.,  under  that. 
sge  1/20-1/10  Cc.  May  be  repeated  in  10  to  14  days.  Site  of  Injection— 
lubcutaneously  in  any  loose  tissue  free  from  veins,  e.g.,  the  flank.  Shake  the 
ottle. 

Since  1896  the  Bombay  Bacteriological  Laboratory  has  issued  25  million 
oses  of  Haffkine’s  Vaccine.  Statistics  show  a  reduction  in  mortality  by 
rophylactic  injection  of  this  vaccine  of  about  47%,  in  addition  to  which  fewer 
ersons  contract  plague  among  the  inoculated  than  among  the  uninoculated, 
everal  million  lives  have  been  saved  by  the  use  of  this  vaccine.  I.M.J.,  June, 

Plague  treated  by  (autogenous)  Vaccine, — simple  culture  on  Agar  from 
;atient, — dose  being  about  75  to  80  millions.  Good  result  in  non-septicaemic 
ises.  79%  recovered. — R.  Row,  B.M.J.  ii./i3,1021.  . 

Statistics  showing  value  of  prophylactic  Anti-plague  vaccination,  ho  cases 
iat  were  vaccinated  died. — M.  Xiamil,  T.D.B.,  Vol.  19,  1922,728.  >-ee  also 

’ Yersin' sbacmiobtained  from  glands  of  healthy  inhabitants  of  Dakar  who 
lad  been  in  contact  with  plague. — M.  Leger  and  A.  Baury,  per  Jl.  Trop.  M  M., 
i  in©  15/2^  220 

Bacteriophage  therapy  should  constitute  the  specific  treatment  ior  plague 
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from  1  to  2  Cc.  of  a  very  virulent  bacteriophage  culture  being  injected  as  soon 
as  possible.  Four  cases  of  bubonic  plague  recovered  rapidly  following  injec¬ 
tion  into  the  buboes. — F.  d’Herelle,  Presse  Med.,  Oct.  21,  ’25,  per  Jl.A.M.A 
iL/25, 1653, 1762. 

In  1908-9, 1,491  cases  of  bubonic  plague  were  treated  in  Guayaquil,  Ecuador 
Patients  not  receiving  anti-plague  serum  gave  death-rate  of  60%,  as  against 
33%  of  thpse  who  received  it.  Where  treatment  could  be  given  within  24  to 
36  hours  of  onset,  mortality  might  be  reduced  to  18  or  20%.  Fresh  serum 
essential. — B.  J.  Lloyd,  Jl.A.M.A.  ii./25,731. 

bacteriology . 

Morphology. — Short  fat  bacillus.  On  staining  with  weak  aniline  dye  shows 
marked  polar  staining.  Spores  have  not  been  demonstrated.  Non-motile 
Does  not  retain  the  stain  when  treated  by  Gram’s  method  :  grows  'well  on 

usual  media  both  at  room  and  body  temperature.  Does  not  liquefy  gelatin. 
Occurs  in  chains  when  grown  in  fluid  media.  Forms  typical  stalactite  growths 
in  bouillon  and  in  presence  of  butter  fat,  but  must  be  kept  undisturbed 
(Haffkine).  Man  is  inoculated  through  the  broken  skin. 

The  bacillus  produces  alkali  in  its  grow'th  equivalent  to  1’5  to  2‘5%  normal 
Sodium  Hydroxide  Solution,  in  6  to  8  weeks.  This  effects  arrest  of  growth, 
but  not  death  of  the  bacillus. 

In  smears  made  at  an  early  stage  of  the  disease  from  the  buboes,  expectora¬ 
tion  or  blood  respectively  in  the  three  varieties  of  plague,  the  bacillus  is  presenl 
in  enormous  numbers,  and  the  films  show  “  polar  staining.”  the  centre  bein£ 
hardly  stained  at  all ;  this  is  characteristic.  In  older  lesions  peculiar,  large 
rounded  or  ovoid  “  involution  ”  forms  of  the  bacillus  are  met  with.  The  organ¬ 
ism  is  readily  destroyed  by  beat  (60°  to  65“  C.  for  ten  to  fifteen  minutes),  and  by 
disinfectants.  The  plague  bacillus  is  pathogenic  for  a  number  of  animals,  in 
addition  to  man — the  rat,,  mouse,  guinea-pig,  rabbit,  hare,  ferret,  cat,  monkey, 
etc.  In  the  United  States  the  ground  squirrels  are  attacked. — R.  T.  Hewlett. 

Concerning  the  discovery  of  the  plague  bacillus. — E.  Lagrange,  .11.  Trop; 
Med.,  Sept.  1,  ’26,299. 

Epidemiology . 

The  flea,  usually  Xenopsylla  cheopis,  is  the  transmitter  from  rat  to  rat  and 
from  rat  to  man. — L.  ii./a6,632.  Clinical  experience  show’s  that  plague  has 
no  preferential  temperature,  though  the  Third  Report  of  the  Plague  Commis¬ 
sion  sought  to  establish  a  “  climatic  plague  temperature  ”  of  85°  to  50°  F. 
Calcutta  is  remarkably  free  from  human  fleas  ;  dog  fleas  are  prevalent  on  the 
other  hand,  and  rat  fleas  are  seldom  or  never  found.  Rat  fleas  do  not  bite 
men,  on  the  contrary  they  have  a  strong  distaste  for  the  skin  of  man.  Evi¬ 
dence  of  equally  conclusive  nature  in  the  opposite  direction  by  a  Member  of 
the  Commission.  There  is  always  an  association  between  rats  and  plague 
in  India.  Further  data  in  18 ih  Edn.,  Vol.  II.  p.  540. 

The  character  of  the  disease  seems  to  change  from  bubonic  in  summer  to 
pulmonary  plague  in  the  cold  season. — L.  ii./nJ311. 

Notes  on  the  L.G.B .  Memorandum  on  Plague. 

The  “  ambulant  ”  type  may  spread  the  infection,  but  it  is  doubtful  if  this 
occurs  by  direct  personal  contagion,  and  it  is  equally  doubtful  whether  effec¬ 
tive  carriers  of  the  disease  in  the  sense  of  typhoid  carriers  exist.  The  evidence 
for  the  existence  of  such  carriers  is  not  satisfactory,  and  although  the  possibility 
of  the  occurrence  of  “  pneumonic  ”  carriers  must  be  considered,  the  rarity 
of  this  type,  at  least  in  India,  and  its  extreme  fatality,  considerably  limit  its 
importance  from  this  point  of  view. 

There  is  little  or  no  liability  to  infection  from  contaminated  food.  The 
memorandum  deals  fully  with  rat  destruction.  Kitasato  reported  that  in 
five  years  4,800,000  rats  were  killed  in  Tokio  alone  at  a  considerable  financial 
outlay,  but  that  at  the  end  of  this  time  no  appreciable  decrease  in  the  rat 
population  could  be  detected  owing  to  the  natural  increase,  but  rats  in  this 
country  should  be  exterminated  as  possible  source  of  danger. — G.  F.  Petrie, 
Na.,  Nov.  19,  ’io,81. 

The  Plague  in  China  and  the  far  East  in  the  winter  of  1910  and  early 
spring  of  1911, wTas  of  the  PneumonicTyne — the  more  severe  form — a  very 
large  proportion  of  the  natives  and  Europeans  attacked  died.  Up  to  April, 
1911,  the  outbreak  claimed  46,000  victims.  The  first  outbreak  in  the  winter 
of  1910  was  among  hunters  of  the  rodent  Arctomys  bobac,  known  in  English 
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IS  the  marmot,  in  Russia  as  the  tarabagan,  and  in  Chinese  aa  the  hinta  _ 
in  animal  susceptible  to  epizootic  plague  infection.  It  was  spread  by  these 
nen  returning  home.  The  extreme  cold  induced  an  indoor  existence  so 
larties  of  coolies  travelling  through  the  country  slept  under  conditions’  of 
.onstant  intimate  contact— there  is  little  evidence  of  infection  having  been 
contracted  in  the  open  air  .Those  towns  that  had  adopted  preventive  measures 
,eforc  they  became  badly  infected  practically  escaped.  Isolation  olTatSS 
md  their  contacts,  and  disinfection,  when  efficiently  carried  out,  have  in¬ 
variably  been  followed  by  diminution  of  the  death-rate.  Amongst  the  rats 
jammed  no  instance  of  plague  infection  was  found. — International  Plague 
Conference,  L.  i./n,1117  1118,1152,1162.  See  also  L.  h/12,688. 

The  proportion  of  pneumonic  cases  in  this  epidemic  caused  alarms 
i  s  the  only  true  infectious  cases  are  the  pneumonic.  Though  latest  experimental 
vidence  indicates  that  bubonic  plague  can  only  be  caused  by  infected  lleas 
'et  the  writer  has  seen  the  transmission  from  the  pneumonic  to  the  bubonic 
nthout  rats  or  fleas.  The  happiest  thing  to  occur  regarding  the  outbreak 
rould  have  been  for  this  pneumonic  outbreak  to  become  bubonic,-  combined 
nth  the  enforcing  of  sanitation  in  the  infected  area  so  as  to  limit  the  spread 
f  the  epidemic. — Pr.,  May,  ’n,p.  623. 

Elea  infected  clothes  in  India  are  spread  on  sand  in  the  direct  sunlight,  in 
;5  minutes  all  are  killed.' — B.M..T  i./n,12Q3  r  P..T.  L/ti.740. 

History  and  Etiology  of  the  plague.— Lt.-Col.W.  Glen  Liston,  B.M.  J.h/24, 
iOOjOSO. 

T/Ague  and  English  Life,. 

The  effect  of  plague  in  the  past  upon  English  national  life  has  been  very 
ieep.  Every  English  hedgerow  is  a  reminder  of  plague.  The  hedgerows 
nark  the  change  in  land  tenure  which  followed  the  Black  Death.  The  pesti- 
3nce  produced  a  scarcity  of  labour  which  gave  the  final  blow  to  villeinage 
.nd  serfdom,  and  when  farming  in  common  ceased  it  became  necessary  to 
leflne  the  fields.  From  that  period  dates  the  emancipation  of  the  English 
abouring  classes.  Plague  helped  to  kill  the  textile  industries  of  the  Eastern 
bounties  and  laid  the  foundations  of  the  modern  prosperity  of  Lancashire 
,nd  Yorkshire.  It  was  largely  responsible  for  the  decline  of  the  power  and 
realth  of  the  monasteries,  and  thus  brought  nearer  the  Reformation.  It. 
acilitated  the  growth  of  English  literature.  Up  to  the  time  of  the  Black 
Death,  French  was  the  principal  language  of  the  schools  and  of  the  wealthy. 
So  many  teachers  died  in  the  epidemic  that  a  new  race  of  educationists  arose 
vho  insisted  on  giving  instruction  in  the  English  tongue,  and  the  way  was 
iereby  paved  for  “  Piers  the  Ploughman  ”  and  Chaucer.  Europeans  are 
.o  more  exempt  from  plague  than  Asiatics.  Their  only  protection  is  that 
heir  mode  of  life  does  not  bring  them  into  close  contact  with  rats,  or  with 
he  rat  fleas. — From  a  news  article  on  the  scattered  outbreaks  in  England 
n  1911. 

The  Tarbagan  (Mongolian  Marmot)  aud  plague.  Exhaustive  investiga- 
[on  into  its  possible  cause  of  spread  of  plague.  Not  nearly  so  important 
g  the  rot— in  thi«  respect  almost  negligible. — T,.  M  /ts.529. 

Varieties  of  rat  fleas  spreading  plague. — L.  ii./2i,1287. 

Transmission  of  plague  by  fleas.  Xenopsylla  astia  probably  the  sole  rat 
ea  relatively  immune  to  plague. — L.  Fabian  Hirst,  per  Jl.  Trop.  Med., April 
tz  3,114. 

Plague  sputum  is  extremely  resistant  to  Carbolic,  Lysol,  Sublimate, .Potas- 
ium  Permanganate,  Hydrogen  Peroxide,  Alcohol,  Methylated  Spirit,  etc. 
’neumonic  Plague  is  a  direct  infection  from  man  to  man.  Infection  is  carried 
1  droplet  form — when  moist  sputum  is  thrown  out  during  coughing,  talking, 
be.  Crude  Sulphur  burnt  after  the  walls  have  been  sprayed  with  water  is 
est  for  fumigating  houses.  Floor  containing  sputum  covered  with  slaked 
me.  Clothes  and  overalls  fumigated  with  Formalin  gas  made  by  warming 
30  Gm.  Permanganate,  100  Gm.  hot  water  and  200  Gm.  Formalin  in  a  pot. 

.  L.  Tuck,  L.  U./21, 853.  ,  ,  _  ,  .... 

Plague  in  Manchuria.  B.  pestis  present  in  plague  sputum  killed  within 
hours  by  direct  sunlight  at  a  winter  temperature  (-3°C).  Carbolic  Acid 
otion  1  in  10  requires  5  minutes  to  prevent  growth  of  B .  pestis  m  sputum. 
r.  L.  Teh,  Jl.  Trop.  Med.,  Aug.  I/23, 256.  I  ,  .  „  ..  . 

Plague  in  Astrakan.  Camels  an  important  source  of  infection  In  man 
ping  to  their  eating  hay  and  green  fodder  infected  by  mice  and  ground 
.uirrels, — S.  M.  Nikanorov,  per  Jl.  Trop.  Med.,  April  16/23,128. 
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Bubonic  plague  is  a  disease  of  rats,  and  the  human  case  is,  for  all  practical 
purposes,  not  infectious.  Abundant  evidence  that  bubonic  and  pneumonic 
plague  are  entirely  separate  and  distinct  epidemic  diseases.  It  is  doubtful 
whether  plague  bacillus  alone  can  cause  pneumonic  plague  epidemics,  which 
are  probably  caused  by  the  bacillus  in  symbiosis  with  another  organism, 
probably  non-pathogenic  for  rodents.  Control  of  grain  trade  and  the  propel 
storage  of  grain  in  ‘  rat-free  ’  stores  almost  synonymous  with  efficient  plague 
preventive  measures.  Disinfection  of  houses,  etc.,  the  most  common  of  all 
anti-plague  measures,  excites  great  antagonism  and  is  of  doubtful  value. 
Attention  paid  to  the  usual  channels  of  infection  could  secure  almost  absolute 
immunity  from  plague,  without  restriction  to  the  free  flow  of  commerce, 
— X .White,  Report  to  Health  Committee  of  the  League  of  Rations,  per  Trans. 
Boy.  Soc.  Trop.  Med.,  Vol.  17,  No.  8,  Feb.,  ’24,  p.  525. 

Plaque  in  Baghdad.  It  is  endemic  in  that  district  and  is  determined  by 
climatic  conditions.  The  protection  by  anti-plague  vaccine  is  definite  and 
almost  complete — some  protection  may  last  even  longer  than  1  year.  The 
best  method  of  treatment  is  by  the  anti-plague  Serum  (Pasteur) — large  doses 
intravenously  in  toxic  cases  as  soon  as  possible.  Doses  of  less  than  40  C<x 
are  useless  and  in  very  toxic  cases  100  Cc.  are  required. — T-  B.  Heggs,  Jl. 
Trop.  Med.,  Nov.  1/23,328. 

Pneumonic  plague  in  Iraq. — T.  B.  Heggs,  Trans.  Boy.  Soc.  Med.,  Vol. 
18,  No.  1,  May,  ’24,45. 

Plague  4in  Egypt — a  review  of  its  past  and  recent  history. — B  -M-  .T.  i./2  4 ,582; 
ibid  900. 

Plague  in  India. — During  the  years  1898-1918  plague  carried  off  a  total  o< 
10,254,221  people — an  annual  average  of  over  half  a  million. — I.M.G.,  June, 
*25,277. 

Evidence  is  conclusive  to  incriminate  the  Asiatic  tarabagan,  or  bobac,  as 
carrier  of  pneumonic  plague. — L.  ii./24,330. 

Pneumonia. 

The  source  of  the  Pneumococcus  and  Modes  of  Infection ,  Pneumo¬ 
coccus  Vaccine,  Prophylactic  Inoculation,  Types  of  the  Pneumococcus 
and  Serum  are  dealt  with,  Vol .  I.,p.  924,  et  seq.  See  further  Influenza , 
Vol.  I.,  p.  921,  and  this  Vol.,  also  Tlierap.  Ind.  Vol.  I. 

Fraenkel’s  Pneumoccocus. — 1.  Prepare  films  from  *  rusty  ’  portion  of 
sputum.  2.  Stain  by  Gram’s  method  and  counterstain  with  eosin  half  to  one 
minute.  Stain  other  films  by  carbol-fuchsin.  Overstain  (five  minutes). 
Slightly  decolourise  with  weak  acetic  acid.  (For  capsule.) 

To  obtain  a  pure  culture,  the  blood  of  a  mouse  dead  from  inoculation  of 
sputum  is  sown  on  blood  agar  or  Nasgar  medium.  Will  not  grow  below  37°  C. 

Recognition. — Diplococcus  (ends  are  often  pointed — Diplo  lanceolate  t ) 
sometimes  occurs  in  short  chains  of  four  to  ten  cocci.  Has  a  capsule,  but  this 
is  absent  in  cultures.  Gram  4-. 

This  organism  is  the  cause  of  more  than  80  %  of  lobar  pneumonia. 

The  best  medium  for  differentiating  is  the  serum  of  a  young  rabbit,  in  which 
it  grows  as  a  diplococcus,  while  streptococci  show  chains.  On  plain  agar  it 
grows  as  a  very  small  dew-drop-like  colony ;  slightly  greyish  by  reflected  light. 
It  produces  considerable  acid  and  coagulates  litmus  milk.  Acid  is  produced 
in  Inulin  media  which  streptococci  fail,  to  do.  The  most  important  differ¬ 
entiating  point  is  its  solubility  in  bile. — Stitt. 

Pneumococcal  peritonitis  usually  sets  in  suddenly;  acute  pain  is  common, 
vomiting  usually  present,  stools  loose  and  temperature  high.  The  urine  is 
diminished  and  contains  excess  of  carbonates,  phosphates  and  traces  of  albu¬ 
men. — B.M.J.E.  i./27,109  1 

Conjunctivitis,  Bacteriology  of. — In  a  school  outbreak  an  organism 
morphologically  identical  with  the  pneumococcus  but  differing  in  fermentative 
activity  and  its  non-pathogenicity  to  animals,  usually  highly  susceptible— 
L  ii./n,1418. 

In  cataract  cases  (at  Prague)  examination  for  pneumo  and  streptococci  by 
growth  in  Elschnigs’  Culture  Medium,  vide  Culture  media,  is  made  and 
if  found  operation  postponed  with  hourly  applications  of  1  in  5,000  Mercury 
Oxycyanide  Solution  until  the  organisms  have  disappeared.  Simultaneously 
an  Agar  culture  is  made  for  diagnosing  variety  of  Staphylococci  if  present.— 
E.  W.  Thomson,  Glas.  Med.  Jl.,  Feb.,  19*3- 
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Growth  of  the  pneumococcus:  Sir  A.E. Wright’s  Serum  Glucose  Broth 

1%  Peptone,  1%  Lemco,  21  to  5%  of  human  serum  and  an  amount  of 
Alkali  fixed  by  neutralising  to  Phenolphtlialein  and  then  adding  6  Cc  of 
aormal  acul  to  each  litre  of  medium.  1%  Glucose  was  found  a  valuable 
iddition — the  broth  so  made  £rave  copious  growth  of  pneumococcus. — L.i./i4,l. 

Friedlander’s  Peeumobacillns.  Syn.  B.Mucosus  Capsulatus— Present 
;n  only  small  proportion  of  cases  of  pneumonia.  Common  in  influenza.  Gram 
— ,  but  stains  well  by  carbol  fuchsin. 

Recognition. — A  bacillus  varying  considerably  in  length;  usually  short  with 
rounded  ends.  INon-motile,  usually  1x2-5^.  Has  a  capsule.  Is  easily  culti¬ 
vated  on  all  ordinary  media. 

Produces  gas  in  Glucose  media,  but  not  in  Lactose  bouillon;  differentiation 
from  B.  coli.  In  a  Gelatin  stab  it  presents  a  ‘  nail  ’  appearance,  the  growtli  at 
the  surface  being  heaped  up  like  a  round-headed  nail  and  the  line  of  puncture 
resembling  the  shaft.  It  is  best  examined  by  dark  ground  or  parabolic  illumi- 
lation.  Stain  by  Gram’s  method  but  do  not  wash  with  alcohol  and  omit  any 
:ounter-stain.  Hot  Acid-Fuchsin  gives  good  results. 

Serological  characters  of  types  of  pneumococci. — R.H.  Armstrong,  B.M.J. 
L/2i,259. 

Pneumococcal  infections — the  bacteriological  aspect. — J.  H.  Bible,  L. 
L/24,8. 

Sterile  broth  extracts  of  unwashed  pneumococci,  free  from  living  or  intact 
cells,  actively  reduce  Methylene  Blue. — Jl.  Trop.  Med.,  Dec.  15/24,346. 

The  soluble  specific  substance  of  pneumococcus.  Weight  of  evidence  is  in 
favour  of  view  that  specific  substances  of  pneumococcus  Types  II  and  III  are 
actually  polysaccharide  derivatives. — Jl.  Trop.  Med.,  Dec.  15/24,346. 

Pneumonia  incidence  and  climate  in  India. — Sir  Leonard  Rogers,  L.  L/25, 
1173. 

The  organism  is  the  probable  causal  agent  of  pseudo-membranous  bronchitis, 
chronic  bronchitis  and  pseudo-pneumonia. — B.M.J.E.  ii./27,79. 


PolyomyelitlS.  (Inflammation  of  the  gray  matter  of  the  spinal  cord.) 
The  virus  of  polyomyelitis  stands  midway  between  the  finest  and  coarsest 
examples  of  ‘filterable  viruses.’  It  is  highly  resistant  to  drying,  light  and 
chemical  action.  In  dust,  especially  with  protein  matter,  it  survives  weeks 
and  months — in  diffusive  daylight  indefinitely  and  it  resists  the  action  of 
Glycerin  and  Carbolic  Acid  in  0-5%  solution  for  months. — S.  Flexner,  L. 
ii./i2. 1451, 1790. 

Three  clinical  stages  of  evolution  of  poliomyelitis — general  infection,  during 
which  the  virus  enters  the  liver,  spleen,  and  lymphatics,  invasion  of  the  sub¬ 
arachnoid  space,  and  thirdly  invasion  of  the  central  nervous  system  itself, 
this  last  phase  producing  paralysis.  During  the  second  stage  the  cerebro¬ 
spinal  fluid  gives  a  meningeal  reaction  and  its  cell  count  ranges  from  30-2,000 
cells  per  crnm.  The  blood  reveals  a  leucocytosis  in  most  eases,  the  total  white 
ceil  count  rising  as  high  as  25,000,  with  a  relative  predominance  oi  poly¬ 
morphonuclear  cells. — F.  M.  R.  Walshe,  L.L/27,326.  . 

A  good  series  of  clinical  pictures  of  poliomyelitis.—  J.  Collier,  D.i./27,32i. 

In  75  cases,  43  of  which  were  undoubtedly  poliomyelitis,  35  obtained  milk 
from  the  same  source,  the  remaining  8  taking  their  supply  from  a  dealer  who, 
owing  to  temporary  shortage  had  purchased  daily  a  supply  from  the  other 
dealer.  Although  the  evidence  of  milk  transmission  is  not  conclusive  it  must 
not  be  too  lightly  dismissed. — L.  ii./2  7,1190. 


Convalascent  Serum.  „  _ _ . 

Intramuscularly  of  distinct  value,  its  effectiveness  depending  on  early 
liagnosis  and  injection  of  sufficiently  large,  and  if  necessary,  repeated  doses  . 
Jwing  to  its  safetv  and  simplicity  it  can  be  used  in  doubtful  cases.  JL5.JM.3. 
L/28/501. 


lCtjte  Poliomyelitis.  „  .  .  x 

Infection  may  be  conveyed  by  (1)  persons  suffering  from  an  acute  attack, 
2)  persons  having  a  mild  or  atypical  form,  (3)  healthy  contacts  who  h 
eveloped  an  attack,  and  (4)  chronic  carriers  who  have  apparently  recovered 
:om  a  previous  attack. — A.  S.  MacNaltv,  L.  i./25,4v8.  .  w.-iipq 

Epidemiology.— In  1918,  228  cases  were  notified  m 
irger  proportion  being  between  1-5  years  old.  Usually  one  attack  pro  luces 
ermanent  immunity.  The  incubation  period  appears  to  be  from  -  y 
-ibid,  536. 
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Polio -encephalitis  in  winch  the  lesion  chiefly  or  solely  involves  the  upper 
motor  neuron,  giving  rise  to  spastic  paralysis,  is  a  rare  disease,  but  has  also  been 
described. — ibid,  537. 

Acute  poliomyelitis,  with  references  to  the  occurrences  at  the  Royal  Military 
Academy  and  at  Uppingham  School. — Jl.R.A.M.C.,  Mar.,  ’27,215,  cf.  Vol.  I. 
p. 1085. 

See  also  Encephalitis  and  Encephalitis  lethargica,  p.  545.  i 

Bacillus  protons  vulgaris  occurs  frequently  (50%  of  examinations)  in 
chronic  aural  discharges  and  is  frequently  present  in  the  stools,  etc.  It 
stains  easily  with  the  usual  stains  arid  is  Gram  negative. 

Babies.  Hydrophobia  is  an  acute  infectious  disease  communicated  to 
man  by  bites  of  animals  suffering  from  rabies.  Cauterize  the  bite  wound  with 
strong  Nitric  Acid  as  quickly  as  possible,  even  if  the  Pasteur  Vaccine  can  be 
given. 

Antirabic  Vaccine.  A  dead  Carboiized  Rabies  Virus  made  by 
Sir  David  Semple’s  method  can  be  sent  to  any  locality,  where  treatment 
can  be  carried  out,  without  losing  its  properties. 

A  Central  Institute  could  supply  the  whole  of  India  with  Vaccine,  patients 
would  hence  be  saved  long  journeys  to  Pasteur  Institutes  where  the  preparation 
of  living  vaccine  is  carried  on.  Most  important  of  all,  the  treatment  would 
be  early, — this  is  the  essence  of  success,  and  the  treatment  is  free  from  all 
risks. —  Vide  Sir  D.  Semple,  Sci.  Memoirs  by  Officers  of  the  Med,  and  San. 
Dept,  of  the  Indian  Govt.,  1911,  also  L.  ii./x i,173. 

A  rapid  method  of  anti-rabic  treatment  by  etherized  vaccine.- — B.M.J.E. 
iL/25,14. 

Cultivation. — If.  Noguchi,  by  the  method  used  for  isolating  the 
spirilla  of  recurring  fever,  isolated  two  forma  of  micro -organism  from  cultures 
prepared  from  the  brain  or  spina!  marrow  of  animals  infected  with  hydro¬ 
phobia.  One  is  a  minute  corpuscle  almost  ultramicroscopic,  the  other,  which 
is  constantly  reproduced  in  successive  cultures,  a  larger  nucleated  corpuscle 
which  more  resembles  protozoa  than  bacteria.  These  nucleated  corpuscles 
multiply  rapidly  both  by  budding  and  fissure.  They  vary  from  1  to  12 
microns  and  by  the  uitramicroscope  show  a  central  nucleus  surrounded  by 
a  very  distinct  refringent  membrane.  Inoculation  with  cultures,  in  which 
either  the  granular  or  the  pleomorphic  organisms  predominated,  caused  the 
death  of  the  animal  with  all  the  typical  symptoms  of  rabies. — Presse  Medicate, 
19 1 3,  (73)729,  per  P.J.  i./i4,219. 

Rabies  and  Antirabic  Treatment. — Sir  D.  Semple,  B.M.J.  ii./i9,333,371. 

Hydrophobia  in  Egypt — with  special  reference  to  diagnosis. — R.  V.  Dolbey 
and  A.  E.  Katib,  L.  L/24,588. 

Good  results  obtained  by  intravenous  injection  of  antirabic  vaccine.  Rate 
of  injection  should  not  exceed  0-5  Cc.  a  minute,  the  dose  being  2  Cc. ;  there  are 
no  local  or  general  symptoms  following  use.  96  cases  treated,  with  5  to  7 
doses  intravenously,  with  one  death.  Treatment  may  be  regarded  as  safe. 
— B.M.J.E.  L/25,2. 

Two  Japanese  workers — Umeno  and  Doi — introduced  a  method  of  immunis¬ 
ing  dogs  by  a  single  injection.  The  vaccine  is  prepared  from  the  brain  and 
cord  of  a  rabbit  dying  from  a  laboratory  strain  of  rabies  which  kills  the  animal 
in  7  days,  i.e. ,  a  “  fixed  virus.”  To  the  ground-up  nerve  tissue  is  added  4  times 
its  volume  of  a  phenolised  glycerin-saline  solution,  and  the  mixture  kept  for 
a  month  in  an  ice-chest  to  reduce  its  virulence ;  it  keeps  for  two  or  three 
months  at  room  temperature.  In  Japan  over  30,000  cases  have  been  vaccin¬ 
ated  with  only  one  failure,  and  in  the  areas  where  it  has  been  used  rabies  has 
been  reduced  already  by  75%.  Equally  successful  results  obtained  with  the 
vaccine  in  U.S.A. — Leader,  B.M.  J.  i./24,1060. 

Relapsing  Fever,  Sm,  Recurrent  Fever,  iS  associated  with  the 
presence  of  Spirochceta  Recurrentis,  Syn.  Borrelia  recunentis,  Spirillum  Ober- 
meieri  in  the  blood.  In  cases  of  relapsing  fever  terminating  fatally  the  blood 
is  frequently  found  to  be  teeming  with  the  organisms.  The  corpuscles  with 
the  rs>  inch  oil  immersion  lens  frequently  appear  to  have  slender  spiral  filaments 
attached  to  them,  causing  a  rippling  movement  of  the  blood  which  persists  for 
several  hours  when  examined  in  the  fresh  condition. 

African  Relapsing  fever.  Transmission  by  Ticks. — B.M.J.  i./i3,65. 
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estivated  f oar  species  of  pathogenic  spirochetes  occurring  in 
the  blood  (as  distinct  from  those  which  invade  tissues— Sp  Pallidum  a  v 
and  that  of  yaws).  The  pathogenic  blood  Spirochetes  cultivated  include’ 
6p.  Ob  er  meter  \  whi ch  is  the  cause  of  relapsing  fever  in  Europe  and  the  spiro- 
cnaete  of  tho  fowl.  He  also  has  grown  (nonpathogenic)  Saprophytic  Spiro¬ 
chetes,  Treponema  macrodentium,  niicrodentium,  T#  rnucosnm  T. 
r^frm^ens  and  T.  caliigyrum— a  new  species  standing  morphologically  between 
T  pallidum  and  T  refnngens. — B.M.J.  ii./i3,1300 

S.  Hata  cultivated  Spirochetes  of  Recurrent  Fever  in  a  medium  containing 
Horse  Serum  and  buff  coagulum.  The  virulence  of  cultivated  spirochaeta*  is 
relatively  weak.  Sir  Wm.  Leishman  showed  evidence  of  granule  shedding 
in  spirochaetosis  and  the  development  of  the  spirochseta  from  the  granule. — 
Int.  Cong,  of  Medicine,  1913,  L.  ii./i3,569. 

Wenyon  mentions  12  species  of  relapsing  fever  spirochetes. 

Infection  in  lice  by  the  spirillum  of  recurrent  fever  is  hereditary,  contrarv 
to  previous  views.  The  spirilla  occur  in  the  lacunary  cavity  of  the  insect 
not  in  the  mouth  organs  or  digestive  apparatus.  Inoculation  does  not  take 
place  from  bites  but  through  wounds  in  the  animals  caused  by  scratching. 
The  animals  become  infected  by  the  nails  with  fluid  from  crushed  lice. — Ann. 
Tnst.  Pasteur  per  P.J.  ii./i3,729.  A  human  being  who  had  allowed  himself 
to  be  bitten  30,000  to  40,000  times  with  infected  lice  never  became  infected, 
as  care  had  been  taken  not  to  damage  the  insects.  Only  occasionally  does 
infection  pass  through  the  eggs  of  lice  to  the  succeeding  generation. — Wenyon, 
1253. 


Kligler  and  Robertson  (1922)  found  the  following  medium  successful  for  the 
growth  of  T.  recurrentis  (relapsing  fever  spirochete) :  horse  or  rabbit  serum 
diluted  with  1  or  2  parts  of  saline  solution,  or  undiluted  ascitic  fluid  :  to  each 
10  Cc.  of  this  fluid  is  added  1  Cc.  10%  Peptone  Broth;  reaction  adjusted  to 
pH  =  7-2  :  place  3  to  4  Cc.  of  the  mixture  in  each  test-tube.  Inoculate-  with  a 
drop  of  blood  or  0-1  Cc.  fluid  from  a  previous  culture,  and  cover  surface  with  a 
layer  of  oil.  Aristowsky  and  Holtzer  (1924)  used  a  medium  prepared  by  add¬ 
ing  8  Cc.  saline  solution  to  4  Cc.  young  horse’s  serum  in  a  test-tube  and  intro¬ 
ducing  a  piece  of  blood-clot  or  white  of  hard-boiled  egg :  inoculate  and 
incubate  at  35°  C. :  subculture  every  48-72  hours. — Wenyon,  1257. 

Indian  Ink  method  of  staining  is  best. — cf.  Syphilis  Chapter. 

Relapsing  Fever  in  Palestine.— W.  K.  Calwell,  L.  ii./2o,785. 

Wassermann  reaction  in  relapsing  fever.  11  out  of  18  cases  gave  positive 
reaction.  Transient  positive  reaction  may  be  expected  diming  acute  stages 
of  relapsing  fever. — Brit.  Jl.  Experiin.  Path.,  per  Jl.  Trop.  Med.,  Aug. 15/22, 264. 
Relapsing  Fever  in  the  Treatment  of  G.  P.  I.  _  .  , 

Blood  taken  from  the  tail  or  heart’s-blood  of  an  infected  mouse,  mixed  with 
Saline  and  injected  hypodermically  or  intravenously.  Incubation  period  : 
hypodermically,  5  to  7  days ;  intravenously,  2  to  3  days.  Three  to  five  chills 
usually  occur  with  rapid  rises  of  temperature.  Intervals  between  ^eorile 
symptoms  usually  6  to  8  days.  Disease  allowed  to  end  naturally  in  6  to  8 
weeks,  and  cannot  be  checked  by  Arsphenamine.  Danger  of  contagion  slight-. 
Severe  heart  complications  and  severe  general  debility  the  only  contraindica¬ 
tions.  Early  treatment  best,  but  even  advanced  cases  favourably  influenced. 
Results  from  malaria  and  relapsing  fever  treatments  about  evenly  balanced. 

Tl.  Trop. Med.,  Jan.  16/28,23. 

See  also  Tick  Fever,  posted. 


Ringworm  Fungi.  Rapid  Clinical  Method  of  Search 

(1)  Soak  the  hairs  in  Potash  Solution  for  10  minutes. 

(2)  Wash  iri  water  to  free  from  Alkali. 

(3)  Mount  in  Glycerin  or  Glycerin  Jelly. 

For  permanent  stained  sections . — 

(1)  Soak  the  hairs  in  Potash  Solution  for  10  minutes. 

(2)  Stain  with  Aniline  Gentian  Violet  ( q.v .)  for  1  hour. 

(3)  Absorb  excess  of  stain.  ,  .  .  . 

(4)  Treat  with  Gram’s  Iodine  Solution  2  minutes,  wash  n  wader 
Decolourise  with  acidified  Aniline  Oil  (Aniline  Oil  10,  Nitric  Acid  .1) 
for  15  to  20  minutes.  Treat  with  Aniline  Oil  1  minute,  clarity  in 
Xylol,  and  mount  in  Balsam. 

The  organism  of  Favus  is  Achorion  SchonleiniA  ;  those  of  Tinea  ton^ans 
Ringworm  of  the  Scalp)  and  T  circtnata  (Ringworm  of  -hl  hou\  j 
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i.e.,  noil-hairy  shin,  are  Microsporon  Audouini,  Tricophylon  Megalosporonedo- 
thrix,  and  endothrix  (according  as  the  fungus  lies  outside  or  inside  the  hair) ;  that 
of  Tinea  versicolor  ( Pityriasis )  is  Microsporon  Furfur . 

Ringworm  of  the  Scalp  is  rare  in  the  adult. 

Tinea  Barbee  or  Ryphogenic  Sycosis  (Ringworm  of  the  beard)  is  a  common 
affection  of  the  beard.  The  common  grey  coccus  inhabiting  the  upper  layers 
of  the  epidermis  may  cause  an  infection  and  cause  postulation,  but  the  fungus 
can  be  distinguished  from  thiscoccigenic  variety.  Syphilis  may  also  sometimes 
simulate  ringworm  of  the  beard.  Eczema  Marginatum  is  a  name  for  ringworm 
attacking  the  groins  and  axillae.  Onychomycosis  or  ringworm  attacking  the 
nails  only — not  common,  but  very  troublesome. 

Cultivation  of  Ringworm  Fungi  is  possible  on  all  ordinary  media,  but  the 
addition  of  Glucose  or  Maltose  is  most  favourable. 

Contagiousness  of  Favus  in  man. — It.  Sabouraud,  L.  ii./i9,581. 

The  importance  of  symbiosis  in  production  of  certain  biochemical  phenomena 
and  causation  of  certain  diseases  and  symptoms  of  disease.  Certain  diseases 
are  caused  by  true  symbiosis,  e.g.,  Trichomycosis  rubra,  trichomycosis  nigra 
and  stomatitis  cryptococcus  bacillaris.  The  mousy  smell  of  favus  is  not 
caused  directly  by  the  fungus  but  by  associated  organisms  ;  the  honey-yellow 
crusts  of  yaws  caused  by  pyogenic  cocci  associated  with  the  specific  germ.  The 
abdominal  distension  in  certain  cases  of  typhoid  caused  or  increased  by  asso¬ 
ciation  of  B.  Morgani  to  typhoid  bacillus. — A.  Castellani,  Jl.  Trop.  Med., 
Aug.  2,  ’26,217-226. 

See  also  DhobSe’s  Itch,  p.  534. 

Scarlatina  or  Scarlet.  Fever. 

In  most  cases,  with  or  without  albuminuria,  Streptococci  are  voided  by  the 
urine  in  large  quantities  in  this  fever. 

Streptococcus  Goaglomeratus  Vaccine  Is  prepared.  See  Vol- 1.  p.  929. 

Various  Drugs,  taken  interually  or  used  locally,  may  occasiouall  v,  especially 
where  idiosvnorasy  exists,  produce  scarlatina-form  rashes,  e.g.,  Venice  Tur¬ 
pentine  applied. 

Scbultz-Cbarlton  Blanching  Test. 

Ordinarily,  0-2  Cc.  of  a  1  in  10  dilution  of  Scarlet  Fever  Antitoxin  made  in 
the  horse  is  injected  intradermally  into  the  chest,  abdomen  or  forearm,  where 
a  uniform  scarlet  fever  rash  not  more  than  70  hours  old  is  available.  A  blanch¬ 
ing  10-40  mm.  in  diameter  appears  4-10  hours  later  and  persists  from  12  to 
72  hours  in  most  patients  suffering  from  scarlet  fever.  Other  workers  inject 
0-5  or  1  Cc.  either  diluted  or  undiluted.  The  dilution  should  not  be  used  more 
than  6  months  after  preparation.  If  the  patient’s  serum  taken  10  days  after 
an  attack  fails  to  produce  the  Schultz-Charlton  blanching  in  scarlet  fever 
patients  the  evidence  that  the  disease  was  not  scarlet  fever  becomes  practically 
conclusive. 

The  reaction,  as  described  by  Schultz  and  Charlton  (1918),  is  very  striking. 
—  W.  Mair,  L.  ii./23,1390. 

Bacteriology  of  Scarlet  Fever. 

Mervyn  Gordon  pointed  to  3  distinct  types  of  hsemolytic  streptococci. — 
B.M.J.  i./2i,632;  ik/23,772.  Gordon’s  Type  III.  (S.  scarlatina?)  is  found 
chiefly  in  tonsils  and  fauces  of  scarlet  fever  patients  and  is  quite  distinct 
from  the  more  common  haemolytic  S.  pyogenes.  The  work  has  been  carried 
further  by  Coronia  and  Surdoin,  who  have  conferred  immunity  on  children, 
as  also  by  Talcahashi  of  Tokyo,  and  A.  F.  Dick  and  G.  Dick.' — B.M.J.  iL/23, 
772.  See  also  our  Vol.  I.,  p.  929. 

Dick  Test  Technics  mg..— 

This  resembles  the  Schick  Test  and  consists  in  injecting  intradermally  into 
the  left  forearm  0-2  Cc.  of  a  dilution  of  the  filtrate  obtained  from  a  broth 
culture  of  Streptococcus  scarlatina ?.  A  control  of  boiled  fluid  is  injected  into 
the  right  forearm  in  the  same  manner.  A  definite  flush  about  10  mm.  or 
larger  in  diameter,  coming  on  in  4-12  hours,  and  lasting  for  24-72  hours  is 
regarded  as  a  positive  reaction. 

A  private  body  called  the  Scarlet  Fever  Committee  is  to  take  out  patents 
for  the  purpose  of  isolating  the  haemolytic  streptococci  specific  for  scarlet  fever, 
and  for  growing  them,  obtaining  therefrom  the  toxin,  and  the  antitoxin 
specific  for  scarlet  fever,  for  the  process  of  standardising  and  identifying  the 
antitoxin,  for  the  method  of  using  the  human  skin  for  tests,  and  for  other 
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biological  processes  strongly  de- 


mnnected  purposes.  Such  patenting  of 
precated. — B.M.J.  i. /ay, 479. 

.r;^at^nt3fgfiving/^Q  lest?  sI\°wi?g  susceptibility  to  scarlet  fever  injected 
^Uan^ie3  toxic  filtrate  of  the  fuemolytic  streptococcus  might 

an<^  0l^ef  scarlatinal  symptoms  within  a  few  hours  of  injection. 
Within  48  hours  symptoms  disappeared  and  skin  test  found  negative.  Authors 
consider  these  results  due  to  soluble  toxic  substance  rather  than  to  filtrable 
nrus  and  indicate  production  of  a  degree  of  active  immunity. — G.  and  G. 
Dick,  J.A.M.A.,  Jan.  26/24, 301,284;  B.M.J.  i./24,389,482. 

i  ne  najmolytic  streptococcus  of  scarlet  fever  resembles  others  in  morphology, 
their  specific  toxin  can  be  recognised.  Method  of  doing  it  is  detailed  (Dick’s 
vork). — B.M.J.  i./25,792. 


References  to  the  Dick  Test. 

The  method  of  immunisation  recommended  by  the  Scarlet  Fever  Committee 
U.fe.  A.)  requires  5  doses  of  500, 1,500,  5,000,  15,000  and  20,000  skin  test  doses 
if  toxin  as  minimum,  respectively,  with  interval  of  one  week  between  doses— 
5ut  three  injections  of  500,  5,000  and  30,000  respectively,  with  two  weeks  inter¬ 
vals,  found  as  effective.— C.  O.  Young  and  P.  F.  Orr,  Ji.A.M.A.i./26,1342. 

Description  of  the  Test.— A.  B.  Porteous,  Pr. ,  Jan. ,  ’26,88.  A  scarlet  fever 
;oxin  for  the  Test. — Per  Jl.A.M.A.  iL/25, 1014.  Etiology,  prevention  by 
minimisation,  and  antitoxin  treatment. — W.  H.  Park/JI.A.M.A.  iL/25, 
L180-86.  A  clinical  study  of  the  Test.  ‘  Scarlets  ’  in  the  first  five  days  of  illness 
yielded  a  +  %  of  95T5,  whereas  from  the  31st  to  the  35th  day  4-76  were  found 
+  • — A  Joe,  L.  ii./25,1321  ;  see  also  F.  A.  E.  Silcock,  L.  iL/25, 1327  and  1334 
’Leader).  .Dick  prophylaxis  of  scarlet  fever  largely  used  in  U.S.  A.  and  Canada. 
—B.M.J.  ii./26,845.  The  Test  is  of  no  value  for  diagnosis  of  scarlet  fever  but 
5hovvs  whether  or  not  child  is  immune  to  that  disease. — Per  Pr.,  July,  ’26,65. 
Rncouraging  results. — C.  B.  Ker,  J.  E.  McCartney  and  J.  McGarrity,  L.L/25, 
230.  See  also  ibid,  710,712.  Therapeutic  results  of  concentrated  Scarlet  Fever 
Antitoxin. — G.  F.  Dick  and  G.  H.  Dick,  Jl.A.M.A. iL/25, 1693. 

Scarlet  fever  antitoxin  in  proper  amount  a  specific  and  prompt  cure  for 
uncomplicated  scarlet  fever.  To  be  therapeutically  efficient  in  reasonable 
losage,  an  antis  car  latinal  serum  should  contain  at  least  12,500  minimal 
blanching  doses  of  antitoxin  per  Cc.,  or  be  able  to  neutralise  at  least  10,000 
skin  test  doses  of  toxin  per  Cc.  The  amount  of  antitoxin  required  to  cure 
scarlet  fever  promptly  and  with  certainty,  by  intramuscular  injection,  varies 
Tom  3,000-12,000  units  (30-120  Cc.  of  a  serum  which  neutralises  10,000  skin 
test  doses  of  toxin  per  Cc.),  depending  on  size  of  patient  am,  severity  of  disease, 
ro  obtain  best  results,  the  full  amount  required  should  be  estimated  and  given 
it  once,  as  soon  as  diagnosis  is  made. — F.  G.  Blake  and  J.  D.  Trask,  Boston 
Med.  &  Surg.  Jl. ,  Oct.  8,  ’25,  per  Jl.A.M.  A.  ii./25,1584. 

Brerriolytic  streptococci  and  scarlet  fever.  Can  be  differentiated  from  those 
)f  erisypelas,  septicaemia,  puerperal  fever,  etc.,  by  agglutination  methods. — • 
R.  A.  O’Brien,  B.M.J.  iL/26, 513. 

Production  of  antiscarlatinal  serum. — Nat.  Med.  Jl.  China,  per  Jl.A.M.A. 
i./25,1432. 

Efforts  to  show  that  in  serological  characters  scarlatinal  streptococci  are 
dentical  among  themselves  and  differ  from  all  other  streptococci  have  so  far 
’ailed — the  streptococcal  species  is  too  heterogeneous  and  perhaps  too  un¬ 
it-able.  Further  w'ork  on  streptococcal  toxins  is  in  progress. — A.  Eastwood 
Min.  Health  Rept  (No.  35),  C.D.  ii./27,385. 

Serpent  Venom.  Anti-venene. 

In  the  preparation  of  this  serum  the  venom  iq  removed  either  from  the  living 
make  or  after  killing  it.  This  venom  is  mostly  desiccated  over  sulphuric  acid 
n  vacuo  and  a  weighed  quantity  of  this  is  dissolved  in  sterile  water  and  injected 
nto  the  horse.  The  increase  in  dose  proceeds  very  gradually  ;  the  final  dose 
-ppears  to  be  about  0-6  Gm.  of  venom,  equivalent  to  the  entire  yielo  of 
,  verage  sized  snakes.  The  serum  is  removed  in  the  customary  manner  and 
standardised.  .  . 

Calmette  showed  that  the  venom  of  all  snakes  is  of  a  similar  nature,  and 
btained  his  remedy  by  the  inoculation  of  horses  with  the  poison  of  the  cobra 
1  i  capelio  :  his  serum  possesses  a  strength  of  1  in  20,000  :  that,  is  to  say  10  1 9; 
ubcutaneously  injected  into  a  hare  of  two  kilos  in  weight  suffices  to  protect  it 
rom  snake  poison  which  kills  a  similar  hare  iu  eight  hours. 
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It  is  said  that  anti-venomous  sera  are  specific  even  between  the  venom; 
of  a  species  of  the  same  genus. 

Calmette  described  the  hemolysins  of  snake  poison;  in  addition  to  thes< 
bodies  snake  poison  contains  neuio toxins,  which  act  on  the  nervous  system 
and  cytolysins  dissolving  other  tissue  elements. — Bull,  de  lTust.  Pasteur  ‘  T, 

Dose. — Anti-venene  is  supplied  in  tubes  of  10  Ce.  This  amount  or  as  mucl 
as  40  Cc.  should  be  injected.  The  serum  should  be  as  fresh  as  possible.  (A: 
much  as  400  Cc  intravenously  and  10  or  20  times  that  amount,  if  subcu 
taneously,  has  been  advised  for  cobra  poisoning).  The  injection  made  withir 
an  nour  m  man;  death  seldom  occurs  from  serpent  poison  under  3  hours. 

A  ligature  must  be  bound  above  the  bite  if  possible.  The  wound  should  b< 
opened  up  and  washed  with  Chromic  Acid  or  Gold  Chloride  1  %  solution. 

Difficulty  of  obtaining  sufficient  venom — 200  rattlers  required  to  sectitt 
60  Cc.  venom.  A  preparation  from  blood  rendered  immune  to  mixed  poisor 
of  S.  American  vipers  and  called  “  Vital  Brazil  polyvalent  Anti-Bothrops ' 
proved  as  efficient  as  Calmette’s  serum. — L.  i./27,244. 

In  England  adder  bites  were  successfully  treated  with  Antivenene  in  the 
summer  of  1929. — W.H.M. 

Liq.  Strychnine,  20  m.  hypodermically,  of  value  in  snake  bite. — J.  M.  C 
Gray,  B.M..T.  ii.,/29,600. 

Bleeping  Sickness,  see  Trypanosomiasis, 

Sporotrichosis  (due  to  Sporotrichon  beurmanni). — Has  been  treated  by 
liberal  doses  of  Potassium  Iodide,  e.g.,  80  grains  per  diem.  Locally  Iodine 
in  the  form  of  Gram’s  Solution  is  useful.  The  Iodine  appears  to  act  indirectly 
by  stimulating  absorption.  Cultural  characteristics  and  peculiar  properties 
of  the  fungus  suggest  that  it  may  be  overlooked.  The  fungus  produces 
glistening  subcutaneous  tumours  which  may  ulcerate.  In  all  granulomata 
which  cannot  be  clearly  attributed  to  the  ordinary  causes  of  such  lesions 
the  possibility  of  Sporotrichosis  should  be  kept  in  view. 

Sporotrichosis  of  the  eyes,  a  number  of  cases.  Sporothrix  isolated  froE 
the  pus  from  broken  down  nodules.  Large  doses  of  Potassium  Iodide  follow’ec 
by  rapid  improvement  both  of  the  iritis  and  general  condition.— Oph.,  19 u. 

Beurmann  states  that  there  are  several  Sporotrichoses  according  to  nature 
of  the  numerous  parasites  cited.  That  due  to  S.  beurmanni  is  the  most  fre¬ 
quently  met  with.  It  has  been  found  in  many  localities.  Description  of  the 
parasite,  parasitology,  etiology,  pathogenesis  and  diagnosis. —  B.M.J  ii./i2,290. 

Spotted  Fever  oS  the  Rocky  Mountains  resembles  symptomatically 
typhus  exantheraaticus.  Supervenes  on  the  bite  of  a  tick  Dermacentor 
venustus. — Manson . 

Potent  immune  serum  against  Rocky  Mountain  spotted  fever  can  be  pro¬ 
duced  in  the  rabbit.  16  Cc.  confers  immunity  to  an  average  adult. — Hideyo 
Noguchi,  per  Jl.  Trop.  Med.,  May  l/2=i,  145. 

Remarkable  variation  in  case-mortality.  In  Montana  fatalities  are  90% 
of  the  case -incidence,  while  in  Idaho  they  are  only  5%.  Serum  effective 
in  reducing  death-rate. — L.  ii./28,473. 

Sprue  and  Hill  Diarrhoea  -Features  are  sore  tongue,  stomatitis , 
a  peculiar  form  of  diarrhoea,  due  to  varieties  of  bacteria.  Milk  diet  recom¬ 
mended.  Trilactine  ( q.v .)  should  prove  of  value. 

In  the  endemic  areas  of  the  disease  there  is  an  excessive  proteid  diet  or  a 
diet  containing  an  excess  of  fat.  Excess  of  proteids  stimulates  over-pro¬ 
duction  of  acids  in  the  gastric  juice ;  the  entrance  of  acid  into  the  duodenum 
stimulates  production  of  secretin,  which  leads  to  over-stimulation  of  the 
pancreas  and  an  upset  in  the  balance  of  other  endocrine  glands,  including 
the  parathyroids,  thus  causing  disturbance  of  calcium  metabolism.  The 
“  ionic  ”  calcium  of  the  blood  becomes  deficient  in  cases  where  chronic 
toxaemia  is  present,  and  in  the  author’s  opinion  this  is  what  occurs  in  sprue. 
Combined  treatment  with  Parathyroid  and  Calcium  has  been  found  to  give 
good  results. — H.  Harold  Scott,  L.  ii./23,877. 

In  eight  cases  of  severe  anaemia  associated  with  the  sprue  syndrome  the 
micro-organism  Monilia  psilosis  was  isolated. — Na.,  114,  ’24,657.  Monilia 
psilosis  vaccines  of  value.  When  used  in  addition  to  diet,  the  outstanding 
symptoms  of  sprue  have  disappeared  in  two-thirds  the  time  required  by  diet 
alone. — Jl.  A.M.A.  ii./25,849. 

Etiology  Monilia  in  tongue  scrapings. — Ashford,  Int.Conf.  Trop.  An., ’24, 693. 
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Biyer  diet,  as  used  in  pernicious  ansemia  good.  In  Ceylon  liver  soup  is 
an  old  native  remedy  for  sprue  and  it  lias  long  been  recommended  m  the 
London  School  of  Tropical  Medicine. — Jl.  A.M.A.,  ii./28,l039 

Staphylococci. 


.9.  pyogenes  Aureus. — A  spherical  coccus  about  0.9  p  in  diameter,  growing 
Irregularly  in  clusters  or  masses.  It  is  Gram  Land  grows  rapidly  in  all 
ordinary  media  at  room  temperature,  though  much  more  rapidly  at  body 
temperature.  On  agar  a  stroke  culture  is  at  first  yellow,  and  then  bright 
orange.  It  liquefies  Gelatin. 

S.  pyogenes  albus. — Similar  to  the  above,  but  cultures  are  white.  It  has 
not  been  found  possible  to  change  one  organism  into  the  other. 

£.  pyogenes  citreus. — Less  frequently  met  with  and  differs  in  coloux  of 
cultures,  these  being  lemon  yellow.  It  is  usually  far  less  virulent  than  the 
two  above. 

S.  cereus  albus  and  S.  cereus  flams  are  wax-like  on  Gelatin.  Growth  does 
not  liquefy  Gelatin. — M.  &  R. 

.  Of  all  non-sporing  bacteria  staphylococci  are  the  most  resistant  to  desicca¬ 
tion,  heat  and  germicides. — Stitt. 

Streptococci. 

Streptococcus  pyo&en es. — Occurs  in  chains,  the  cocci  being  slightly 
larger  than  Staphylococci  (1  m-  in  diameter).  The  distinction,  Strepto  longus 
and  S.  brevis,  has  been  made  as  referring  to  tbe  length  of  chains.  Involu¬ 
tion  forms  are  seen  in  cultures,  some  of  the  cocci  being  as  much  as  double 
size.  The  organism  is  Gram  + .  It  grows  more  slowly  than  the  Staphylo¬ 
coccus  and  dies  out  more  readily.  It  ferments  Lactose,  Saccharose  and 
Salicin,  and  usually  has  a  strong  haemolytic  action  (on  blood  agar).  In 
broth,  the  species  producing  the  longest  chains  grow  most  distinctly  in  form 
of  spherical  granules — producing  short  chains  giving  rise  to  a  finer  deposit. 
The  name,  S.  conglomeratus,  is  given  to  the  variety  forming  distinct  spherules 
ef  minute  size. 

A  streptococcus  does  not  necessarily  explain  an  infection.  Virulent  forms 
tend  to  appear  in  long  chains.  Haemolysis  and  action  on  carbohydrates  of 
great  value  in  differentiation. — Stitt. 

Varieties. — Previously,  S.  erysipelatis  was  regarded  as  distinct  from 
S.  pyogenes.  This  is  no  longer  held.  Some  have  divided  Streptococci  accord¬ 
ing  to  length  of  chains  and  pathogenicity,  but  pathogenicity  and  morphology 
:annot  be  taken  as  a  means  of  differentiation.  Growth  conditions,  haemolytic 
md  ferment  activity,  and  solubility  or  non-solubility  in  Bile  Salts  have  to 


be  taken  into  account  in  addition. 

Fermentation. — Mervyn  Gordon  introduced  nine  tests.  (1)  Clotting  of 
nilk ;  (2)  Reduction  of  Neutral  Red;  (3)  to  (9)  Fermentation,  with  acid 
iroduction,  of  Saccharose,  Lactose,  Raffinose,  Inulin,  Salicin,  Coniferin  and 
ffannite.  By  means  of  these  Andrewes  and  Horder  defined  six  varieties, 
ive  of  which  occur  in  the  human  being  :  (a)  S.  mitis  in  saliva  and  faeces  as  a 
;aprophyte;  (b)  S.  pyogenes  as  above  described;  (c)  S.  sahvarius,  corre- 
;ponding  to  S.  brevis  of  the  mouth.  As  regards  fermentation,  this  seems  to 
rear  the  same  relation  to  the  next  variety  as  S.  mitis  to  S.  pyogenes.  It 
erments  Saccharose,  Lactose,  Raffinose,  sometimes  the  Glucosides,  rarely 
nulin.  It  clots  milk  and  reduces  Neutral  Red;  (d)  S.  anginosus  equivalent 
o  the  so-called  S.  scarlatince  and  S.  conglomeratus.  It  ferments  . saccharose, 
^actose,  sometimes  Raffinose,  reduces  Neutral  Red,  is  actively  hsemolytic; 
lots  milk  usually  and  does  not  grow  on  Gelatin  at  20  C.  ;  («)  S.jcecahs,  a 
iiort-chained  form  abounding  in  the  intestine.  Ferments  actively  and  re- 
cts  to  all  the  Gordon  Tests  except  Raffinose  and  Inulin  It  forms  MZS  and 
oes  not  hoemolyse  blood ;  (/)  S.  equinus,  common  in  the  air  and  dust  and 

ppears  to  be  derived  from  horse-dung.  .  .  _ . 

The  chief  features  of  the  three  most  important  pathogenic  Streptococci 
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Hc&tmoFysss. — The  medium  used  by  Schotmuller  is  two  parts  human  bloo 
(or  rabbit)  and  five  parts  melted  agar,  but  5  to  10%  of  blood  is  better.  Mot 
of  the  Streptococci  from  lesions  in  the  human  subject  have  haemolytic  actior 
but  occasionally  Streptococci  without  the  property  are  found — even  in  sever 
cases. 

As  to  relation  of  Streptococci  with  Scarlet  Fever ,  no  definite  opinion  can  b 
given.  They  are  almost  invariably  present  in  the  fauces  and  many  of  th 
complications  of  the  disease  are  due  to  them.  S.  anginosus  ( conglomeratui 
is  specially  abundant  as  a  rule,  though  it  also  occurs  in  other  acute  catarrhs 
states.  Gordon  found,  indeed,  that  the  types  of  Streptococci  in  the  throa 
in  scarlet  fever  correspond  with  those  met  with  in  normal  conditions.  Mai 
has  isolated  an  organism  named  by  him  Diplococcus  scarlatince,  found  in  80°/ 
of  cases  of  scarlet  fever,  an  oval  coccus  usually  in  pairs,  like  the  pneumococcus 
and  as  it  is  soluble  in  Bile  Salts  and  ferments  Inulin  is  rather  to  be  classe 
with  that  organism. — From  M.  &  R. 

Enterococcus. — A  lanceolate  Diplococcus  (4-  Gram  staining)  was  though 
to  be  associated  with  trench  fever  in  the  war.  It  was  present  in  18%  of  th 
urines  examined  and  in  16%  of  the  blood  specimens,  and  in  41%  of  infecte< 
wounds.  The  organism  is  a  constant  inhabitant  of  the  normal  bowel.  I 
is  remarkably  resistant  to  heat.  An  emulsion  in  broth  will  stan< 
li  hours  at  55°  C.  This  forms  the  basis  for  isolating  the  organism  (1  hou 
at  the  temperature  in  question  for  emulsions  of  material — pus,  feces  o 
sputum  in  broth  with  subsequent  plating  out  of  loopfuls  on  Conradi-Drigalsk 
medium).  Grows  on  all  laboratory  media  both  aerobic  and  anaerobic.  Vac 
dues  2£  millions  or  less  used  as  a  diagnostic  method.  The  effect  of  inocula 
tions  enabled  investigators  to  determine  whether  the  enterococcus  was  th' 
infecting  organism.  Therapeutic  dose,  1  to  20  millions. — T.  Houston  &  J.  M 
McCloy,  L.  ii./i6,632.  Stitt  says  it  may  be  reported  as  a  pnevmococcv s . 

R. Donaldson  found  it  frequently  associated  with  morbid  processes  especial! ; 
intestinal.  Often  found  during  or  after  typhoid  infections-  Non-motil 
Gram  +  Diploeocci  or  in  short  chains.  Resemble  pneumococci  in  suggestioi 
of  a  capsule.  Pleomorphous  according  to  time  of  growth  on  glycerin  agar 
etc-  Cultural  characters  with  sugar  reactions  described.  It  is  probably  onl; 
a  variant  of  the  Strepto  foecalis  group.— B'M.J.  i./i  7, 188- 

Bacterial  infection  of  telephones.  Haemolytic  streptococci  isolated  ii 
15-9%,  diphtheria  bacilli  in  2%  and  pneumonia  bacilli  in  1%,  from  trails 
mitters  and  receivers  of  94  telephones.  Telephones  should  be  sterilised,— 
C.  C.  Saelhof,  per  Jl.  Trop.  Med.,  Oct.  16/22,329. 

Rep  also  Septicaemia  Vaccine  Chapter.  Vol.  I.  p.  928* 

Neutral  Red  Egg  Medium  for  cultivation  of  Staphylococci,  see  Cuitur* 
Media. 

Syphilis. — Spironema  Pallidum.  Syn.  spirochaeta  Pallida.  Tre¬ 

ponema  Pallidum. 

Spironema  Pallidum  was  cultivated  by  Noguchi.  Absolute 
aaaerobiosis  is  necessary. 

Serum  water,  to  which  a  piece  of  sterile  rabbit  tissue,  (preferably  kidney  ot 
testicle)  has  been  added,  is  inoculated  from  the  artificially  infected  testiculai 
tissue  of  the  rabbit  (not  from  human  lesions).  The  Serum  (in  test  tubes)  is 
rendered  suitable  for  anaerobic  cultivation  by  a  layer  of  Paraffin  Oil  poured 
upon  its  surface.  After  the  first  cultivation  strict  anscrobiosis  is  not  essentia] 
—the  organism  can  be  subcultured  on  to  solid  media  such  as  gelatin  or  agars. 
The  first  growths  are  usually  contaminated  by  other  bacteria.  Two  methods 
are  suggested  for  separating  these  from  the  Spiroohyetge  : — (1)  To  grow  the 
Spirochetes  through  filters  which  retard  the  passage  of  other  organisms,  or 
(2)  a  method  depending  on  the  fact  that  in  stab  cultures  the  Spirochetes 
grow  away  from  the  line  of  puncture  into  the  surrounding  medium,  while  other 
bacteria  fail  to  do  so.  Noguchi  states  that  Spirochetes  cultivated  by  these 
methods  are  pathogenic  in  so  far  that  after  inoculation  into  the  rabbit’s  testicle 
they  produce  characteristic  histological  changes  and  are  found  growing  freely 
in  the  infected  tissue. — H.  Noguchi. — Jl.  A.  M.  A.,  July  8,  1911,  per  L.  ii./n, 
636.  B.M.J.E.ii./n,48. 

Noguchi’s  discovery  of  the  Spirilla  in  the  cortex  cerebri  of  general  paralysis. 
— B.M.J.i./i3,464;  ii-/i 3,44. 

Sp.  pallidum  has  been  transmitted  from  the  brain  of  general  paralytics  to 
the  rabbit  by  prolonged  course  of  injections.  Symptoms  similar  to  those  of 
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genera]  paralysis  in  man  have  been  produced  and  the  blood  gave  a  positive 
Wassermann  reaction  .—B.M.J.  ii./i3,1100,  c /.  also  Relapsing  Fever. 

Alive  may  well  be  seen  by  parabolic  or  dark  ground  illumination,  vide  infra 
Dead  by  mixing  film  with  liquid  Indian  Ink. — vide  Burri’s  Ink.  infra.  The 

lse  of  Collargol  is  latisfactory. 

Demonstration  :  As  tiiey  chiefly  infest  the  lymph  stream,  the  spirilla  may 
be  obtained  by  “needling  ”  base  of  ulcer  or  adjacent  enlarged  gland.  Make 
film,  fix  in  warm  air,  and  stain  12  hours  by  Giemsa’;'  Solution  at  37°  C. 
They  are  obtained  only  with  difficulty  from  surface  of  ulcer 

Characters. — Gram  negative.  Smaller  than  Sp.  foetida :  regular  and 
symmetrical  corkscrew  spirals,  shorter  than  Sp.  buccalis,  greater  number 
ffi  turns.  Vide  infra  for  differentiation  from  other  spirochetes. 

Life  Cycle  of  the  Organism. 

McDonagh  regards  the  long  incubation  period  of  syphilis  as  due  to  the  cvcle 
of  changes  which  the  organism  must  undergo  before  it  can  give  rise  to  svinp" 
toms,  and  puts  forward  in  explanation  that  one  dose  of  SaEarsan,  though  it 
kills  every  spirochete  in  a  chancre,  does  not  cure  syphilis — the  reason  being 
that  other  forms  of  the  parasite  are  present  which  are  not  killed  by  Salvarsam 
The  Spirocbasta  pallida  is  never  seen  to  divide,  though  present  in  enormous 
numbers  in  syphilitic  lesions ;  this  fact  suggested  that  it  was  the  end  formed 
— the  male  sexual  cycle.  McDonagh  states  : — The  commencement  of  the  cycle 
is  with  a  sporozoite  or  infective  granule  which  by  its  mobility  reaches  and 
snters  a  cell,  usually  a  mono-nuclear  leucocyte.  The  sporozoite  in  some 
jases  increases  in  size  inside  the  cell  in  other  cases  it  divides — where  there 
is  no  division,  the  development  goes  on  until  spirochetes  are  formed — the 
male  sexual  cycle.  In  the  ca3e  where  there  is  division,  one  half  runs  the 
course  of  the  male  sexual  cycle,  whilst  the  other  runs  the  course  of  the  female 
sexual  cycle,  the  latter  at  this  stage  seeming  to  leave  the  lymphocyte.  The 
act  of  fertilisation  was  not  seen  :  the  result  of  fertilisation  is  the  production 
of  a  zygote  within  which  by  subdivision  sporozoites  are  formed  and  ultimately 
set  free  to  start  the  sexual  cycles  again.  McDonagh  classes  this  organism 
with  the  sporozoa.  and  suggests  that  the  parasite  is  a  leucocytozoon,  which 
should  be  called  the  leucocytozoon  syphilis.  The  infection  is  probably  con¬ 
veyed  by  the  sporozoite  and'  not  by  the  Spirochpeta  Pallida. — P.Jt.S.M  ,  Nov., 
1912;  P  J.  ii./i2,S09.  Sec  also  L.  ii./i2, 1011, 1178, 1050  ;  Pr.,  Dec.,  1912. 

The  syphilitic  spore  has  been  shown  to  differ  chemically  from  all  the  other 
phases  met  with  in  the  life  cycle  of  the  ‘  Leucocytozoon  Syphilides.’ — B.M.J. 
i/i3,1611. 

D’Este  Emery  holds,  however,  that  Sp.  Pallidum  remains  a  spirochete 
throughout  its  life  cycle. — L.  i./i4>222. 

Directions  for  taking  Specimens  from  a  Chancre. — Sv 

Pallidum  are  most  abundant  in  the  margin  and  in  the  deeper  la  vers  of  the 
Dase  of  a  chancre.  The  specimen  should  contain  a  minimum  of  blood  cells. — 

H.  Mills,  L.  ii./i6, 952.  See  further,  27.576. 


Giemsa’s  Stain. 

The  following  data  are  from  Muir  &  Ritchie’s  “Manual  of  Bacteriology,” 
th  edn.  (, Second  impression,  1921),  p.  113.  ....  _  , , 

“  Giemsa  believes  that  the  reddish-blue  hue  characteristic  of  the 
Lomanowsky  Stain  is  due  to  the  formation  of  methyl-azure,  ana  ue  has 
repared  this  by  a  method  of  his  own  under  the  name  Azur  I.  Erom  this 
y  the  addition  of  an  equal  part  of  medicinal  methylene  blue,  he  pre- 
tares  what  he  calls  Azur  IT.  and  from  this  again  by  the  addition  of 
bsin  he  prepares  Azur  II-Eosin.  The  formula  for  the  finished  stain  is  as 

i^AzuVlI-Eosin  3  Gm,  Azur  II.  O' 8  Gm.,  Glycerin  250  Gm.,  Methyl  Alcohol 


The  stain  has  been  extensively  used  for  demonstrating  spirochetes,  but- 
can  be  used  for  any  other  purpose  to  which  the  Romanowsky  stains,  are 
oplicable.  For  spirochetes  the  following  are  Giemsa  s  directions  : 
i.  Fix  films  in  Absolute  Alcohol  for  15  to  20  minutes.  Dry  with  filter 


2  Dilute  stain  with  distilled  water — one  or  2  drops  of  stain  to  1  Cc.  water 

i"  alkaline  by  the  addition  of  one  drop 
of  1  per  cent.  Potassium  Carbonate  to  1.0  Cc.  of  wrater.) 
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Stain  for  15  minute?  (a  longer  period  is  often  desirable,  even  12  or  2' 
hours). 

4.  Wash  in  brisk  stream  of  distilled  water. 

5.  Drain  with  filter  paper,  dry  and  mount.” 

The  method  of  procedure  develops  into  either  a  long  or  rapid  method 

(1)  The  ordinary  or  long  method  consists  in  staining  for  12  hours  witl 
1 :  10  or  1  : 15  dilution. 

(2)  The  rapid  method.  The  same  dilution  is  used  but  the  slide  with  stab 
above  is  held  over  a  Bunsen  burner  until  steam  rises.  The  process  is  repeatec 
3  or  4  times,  the  final  application  lasting  2  minutes.” 

The  long  method  is  recommended  by  the  Medical  Research  Committee 
Report  No.  19,  issued  1918. 

The  method  for  the  preparation  of  Azur  1  is  kept  secret,  but  in  our  17tl 
Edition,  page  512,  we  described  a  process  for  polychroming  Methylene  Blue 
by  treatment  with  ammonia,  to  give  a  Methylene  Azure  with  similar  uses. 

Polychrome  Methylene  Blue  may  be  prepared  by  heating  100  Cc.  of  1% 
Methylene  Blue  solution  with  20 — 30  mgm.  of  Sodium  Peroxide  for  15  minutes 
at  100°,  and  subsequently  neutralising  with  Hydrochloric  Acid. — J.C.S.  AE/25 
597. 

The  following  simplifies  matters: — 

Some  years  ago  we  had  occasion  to  experiment,  and  found  that  ordinarj 
good  medicinal  Methylene  Blue  and  Eosin  will  produce  a  suitable  stain,  the 
most  satisfactory  formula  being : — 

Eosin  0*4  Gm. 

Methylene  Blue  medicinal  0*3  Gm. 

Glycerin  50  Gm. 

Methylic  Alcohol,  Acetone-free  (not  exceeding  0*3%),  50  Gm, 

This  solution  was  found  by  our  pathologist  to  give  good  results  witl 
spirochetes.  In  the  course  of  the  work  we  determined  that  the  “  Acetone 
free  ”  requirement  for  the  Methyl  Alcohol  is  not  entirely  a  fetish.  Using  t 
gommercial  Methyl  Alcohol  containing  12%  Acetone  the  staining  was  not  s( 
cod.  The  presence  of  Glycerin  was  also  found  to  be  essential. 

Azur  II.  in  the  U.S.  IX.  was  described  as  a  mixture  of  equal  parts  of  the- 
Chlorides  of  Methylene  Blue  and  Methylene  Azur  (Methylene  Blue  Sulphonate) 
Long  and  diligent  search  is  necessary  in  looking  for  Spirochcetce  stained  by; 
this  method.  It  imparts  to  the  spirochete  a  distinctly  reddish  violet  tinge, 
similar  to  that  of  the  neighbouring  leucocyte  nuclei  (the  Romanowsky; 
chromatin  stain),  whilst  the  bacteria  come  out  blue 
Examination  of  Unstained  Specimens. 

The  old  methods  of  examining  the  spirochceta  in  the  hanging  drop,  and  by;, 
staining  with  Giemsa’s  Stain  have  been  completely  superseded  by  the  Dark-- 
ground  illumination,  the  Chinese  ink  and  Collargol  methods. 

Ultramicroscope. — Employed  for  demonstrating  in  a  rapid,  easy  and 
certain  manner  the  presence  of  the  living  organism.  Useful  to  examine 
a  scraping  when  it  is  necessary  to  give  an  opinion  on  a  doubtful  primary  or 
secondary  syphilitic  lesion.  Syphilis  cannot  of  course  be  excluded  because  the . 
organism  cannot  be  detected  on  one  examination. 

The  Ultramicroscope  is  a  paraboloidal  immersion-condenser.  The 
rays  of  light  used  are  deflected  so  that  they  converge  obliquely  on  the  object r 
examined,  which  appears  as  a  bright  refractive  body  on  a  dark  background. 
Transparent  objects  otherwise  invisible  are  then  easily  seen. 

Spironema  Pallidum  seen  thus  is  an  extremely  fine  silvery  spiral  from 
6-15  n.  in  length,  with  very  regular  or  closely  set  spirals  (about  7  to  the  dia-  1 
meter  of  a  red  blood  corpuscle)  The  spirals  vary  from  10-26  in  number.  1 
Extremities  are  pointed.  If  so  focussed  that  only  the  summits  of  the  spirals 
are  illuminated  the  organism  looks  like  a  series  of  bright  dots,  not  unlike  a 
chain  of  Streptococci.  It  is  feebly  motile,  its  movements  consisting  of  rota¬ 
tions  round  its  long  axis,  backward  and  forward  movements,  and  bending 
movements,  which  are  the  most  marked.  It  preserves  its  spiral  form  during  ... 
rest. 

The  technique  of  dark  ground  illumination  is  ably  dealt  with  by  J.  Edwin 
Barnard,  Pres.  Roy.  Microscopical  Socy.  in  Med.  Res.  Com.  Rep.  No.  19, 
issued  19x8. 

Sp.  pallidum .  Method  of  demonstrating,  using  dark  ground  illumination 
with  oil  done  away  with.  An  ordinary  achromatic  condenser  used  dry  with 
Travis’  expanding  stop  replaces. — A.  C.  Coles,  B.M.J.  ii./i5,777. 
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Sp.  buccalis,  Sp.  refringens,  Sp.  balanilidis  are  much  larger  with  wider  and 
more  open  spirals.  Sp.  refringens  has  only  3  to  5  turns  and  is  usually  blunt 
at  either  or  both  ends.  Tne  only  spiroclnetes  very  like  the  specific  organism 
are  (l),  Sp.  aentium.  found  m  carious  teeth,  which  is  shorter  (5  to  10  L)  and 
coarser,  5  to  15  spirals  the  wave  length  the  same  as  Sp.  pallidum,  but  depth 
of  wave  is  considerably  less ;  (2).  Sp.  pertenuis  (yaws),  Castellan!;  (3).  Sp. 
pseudo-pallida,  Loewenthal  (ulcerated  cancers).  In  the  last  two  the  spirals 
are  not  quite  so  deep  or  regular,  and  in  the  case  of  Spirochmta  pertenuis  the 
ends  are  often  twisted  into  rings  or  loops. 

Spironema  Pallidum  is  found  below  the  surface  in  the  lymph  only  and  should 
be  sought  at  the  margin  of  the  lesion.  It  cannot  be  detected  in  the  centre  of 
an  ulcerated  or  necrosed  area  where  the  saprophytic  spirochetes  may  be  seen 
In  large  numbers.  The  organism  is  found  in  the  largest  numbers  in  mucous 
p’aques,  is  constantly  present  in  varying  numbers  in  primary  untreated 
jhaucres,  and  is  usually  detected  in  the  papular  syphilide  and  In  scrapings 
Tom  a  recently  removed  enlarged  syphilitic  lymphatic  gland. 

The  margin  of  the  chancre,  papules,  or  mucous  plaque  should  be  gently 
scraped  till  blood  just  begins  to  exude.  The  surface  is  now  dried  with  a  swab 
ef  plain  sterile  gauze,  and  then  a  little  blood  or  serum  expressed  by  decom¬ 
pression  or  by  bandage.  A  small  drop  of  this  is  removed  with  a  platinum 
needle  and  mixed  with  a  drop  of  distilled  water  on  a  thin  glass-slide.  A  thin 
cover-glass  is  now  pressed  down  firmly,  so  that  only  a  thin  layer  of  fluid 
remains  between  the  slide  and  cover-glass.  A  drop  of  immersion  oil  is 
placed  below  the  slide  and  on  the  cover-glass.  The  condenser  must  first  be 
accurately  centred.  This  can  easily  be  done  with  a  low  objective  (1  in.  or  § 
in.)  by  means  of  concentric  rings  scratched  on  the  surface  of  the  condenser. 

Any  artificial  light  can  be  used — electric  (arc  or  Nernst),  gas  (incandescent), 
or  even  an  oil  lamp.  Concentrate  the  light  to  the  centre  of  the  microscope 
mirror.  After  the  slide  has  been  placed  in  position  so  that  there  is  a  layer  of 
oil  between  the  ultra-microscope  and  the  under  surface  of  slide,  and  after 
the  object  is  focussed,  the  ultra-microscope  must  be  racked  up  or  down  and 
the  mirror  adjusted  till  bright  illumination  with  dark  back-ground  is  obtained. 

General  or  local  treatment  has  a  marked  effect  on  the  number  of  treponemata 
found,  and  the  organisms  tend  to  disappear  after  a  few  weeks  from  the  site 
of  the  primary  inoculation,  even  without  treatment.  Antiseptics  must  not 
have  been  previously  applied  to  the  sore. 

Indian  Ink  Method  (Burri). — The  method  is  known  in  Germany  as 
1’usche  Yerfahren.  _ 

The  method  requires  no  special  apparatus.  A  platinum  loopful  of  secrc- 
'iori  from  a  sore  is  placed  on  a  slide  and  mixed  with  an  equal  quantity  of  Dis¬ 
tilled  Water  and  an  emulsion  of  Indian  Ink.  The  whole  is  mixed  and  spread 
m  the  slide  like  a  blood  film,  allowed  to  dry  and  examined  with  oil  immer¬ 
sion  lens.  The  ink  produces  a  dark  background  and  the  objects  stand  out 
white.  Tt  is  easy  to  differentiate  the  two  forms  of  spirochetes. 

Good  scheme  of  examination  for  treponemes  (using  Indian  Ink  and  dark 
ground  illumination,  also  for  gonococci  using  Methylene  Blue).  lor  treat¬ 
ment  (syphilis)  Lambkin’s  Cream.  Pil.  Hyd.  c.  CreL,  Salvarsan,  etc.  For 
gonorrhoea  Rogers’  20  oz.  cholera  irrigator  and  Permanganate  1  mo, 000. 

B.  T.  Burke,  Pr.,  July,  1920,  p.  55.  .  _  ... 

Permanent  staining  of  spirochaetes. — Annual  Report  of  the  Com.  01  the 
Privy  Council  for  Medical  Research,  1922-3.  _  , 

The  Indian  Ink  Method  affords  no  information  regarding  the  structure  ot 
he  organisms  apart  from  the  arrangement  ot  the  spiral  turns  and  shape  and 
ize  of  body.  The  Giemsa  (using  wTet  fixed  films)  is  besu.  \\  enyon,  1334. 

Collargol  Solution  1  in  20  (store  in  Amber  oottle)  preferable  to  Indian 
nk.  One  drop  with  one  drop  of  the  suspected  secretion  to  be  mixed  together, 
j  nd  allowed  to  dry  on  slide,  and  then  spread  with  another  slide 
nin  film.  The  preparation  is  examined  with  1/12  inch  oil  immersion  Li . 
—the  background  is  perfectly  homogeneous.  L-  W.  Harrison,  B.M.J.  /-  > 
547. 
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is  often  seen  to  squirm  its  way  by  corkscrew  movements,  pushing  blooi 
corpuscles,  bacilli,  etc.,  aside.  Serum  obtained  by  swabbing  is  preferabl< 
for  examinations  to  scrapings.  Stitt  says  :  “  While  the  rotary  movement  o 
Sp.  Pallidum  is  rapid,  it  does  not  move  across  the  field  with  the  speed  of  othe 
spirochetes.  Thus  Sp.  Ref  ring  ens — commonly  present  in  genital  ulceration 
quickly  traverses  the  field  and  shows  more  widely  separated  spirals.  Tht 
pallidum  shows  a  continuity  of  its  spirals  while  in  motion,  but  when  at  res 
often  shows  the  appearance  of  a  series  of  silvery  dots  or  dashes.  Man: 
individuals  show  a  bend  in  the  long  axis.” 

In  staining  with  Giemsa’s  Stain  (diluted  1  in  8)  at  least  12  hours  is  best.  Ii 
the  Indian  Ink  method  at  least  twice  the  volume  of  Indian  Ink  to  the  drop 
of  serum.  Spirochtees  are  more  constantly  present  in  condylomata  am 
mucous  patches  and  far  less  constantly  present  in  papular  secondary  ski* 
eruptions  than  in  primary  sores .  Dark  Ground  Illumination  is  the  best  methoc 
—  B.M.J.  ii./ii,1283,” 

Gentian  Violet  staining  of  Sp.  Pallidum.— 

The  stain  is  prepared  on  the  lines  of  Gram’s  Aniline-Violet  for  bacteria  : — 

Shake  3  Cc.  Aniline  Oil  with  20  Cc.  distilled  water  for  5  or  10  minutes,  anc 
to  the  filtered  liquid  add  half  its  volume  of  a  concentrated  alcoholic  solutioi 
of  Gentian  Violet.  Fix  smears  by  holding  over  1%  Osmic  Acid  Solutior 
for  one  to  two  minutes.  Pour  the  Stain  over  the  specimen  and  heat  20  U 
30  seconds  over  a  flame.  Wash  off  with  water,  dry  and  examine  with  or 
immersion  lens.  Spirochretes  appear  reddish-blue  against  a  rose-colore< 
ground — -Sp,  Refringens  being  stained  more  deeply. — L.  i./n,321. 

A  simple  method  of  staining  spirochetes.  Suspected  material  spread  or 
cover  slides,  free  from  ail  traces  of  fat,  and  fixed  by  2%  solution  of  Formalde 
hyde,  containing  1%  Acetic  Acid,  for  2  to  4  m  nutes.  Wash  with  Alcoho 
95%  and  treat  with  saturated  aqueous  solution  of  Picric  Acid.  After  1C 
minutes  wash  in  running  water  and  stain  with  Carbol  Gentian  Violet  or  Ziehi’ 
Fuchsin  Solution,  when  treponema  are  stained  either  v  olet  or  red,  accordinr 
to  stain.  Fuchsin  gives  more  permanent  stain,  but  violet  colouration  render 
organisms  more  distinctive. — E.  Benaux,  C.D.,  Sept.  29/23,435. 

Lead  Suoacetate  Method.— Fix  with  Osmic  Acid  as  above,  wash  i: 
water  and  cover  for  10  seconds  with  a  solution  consisting  of  Liquor  Pin  rail 
Subacetatis  1,  Water  to  100.  Again  wash  and  cover  10  seconds  with  j 
10%  Aqueous  Sodium  Sulphide  Solution.  Wash  and  repeat  whole  proces- 
twice.  Apply  Osmic  Acid  Solution  30  seconds,  wash  and  dry.  Spirochetes 
cell  debris  and  bacteria  appear  black. — A.,  A.  V/.  Ghoreyeb.  Publication’ 
of  Mass.  Gen.  Hosp.  vol.  III.,  No.  2,  p.  367,  Jl.  A.M.A.  May  7.  1910,  pa 
L.  i./ii,321 

Silver  Method  (Tribondeau). — Use  material  from  infiltrated  tissue! 
around  chancre,  not  from  surface  Eliminate  haemoglobin,  etc.,  as  far  a 
possible  by  washing  ( v .  infra).  The  fixative  used  consists  of  Formalin  2  Gm 
Acetic  Acid  (Pure)  1  Gm.,  Water  100  Cc.  The  Mordant  is  5%  Tannin  ir 
Water.  The  Silver  Stain  is  Silver  Nitrate  1  Gm.,  in  Water  20  Cc.  To  15  Cc 
of  this  add.  Ammonia  drop  bv  drop  until  precipitate  redissolves ;  then  ad 
the  remaining  5  Cc.  of  Silver  Nitrate  Solution  until  the  solution  remain 
slightly  opaque  after  shaking. 

TechnicguQ. — Gry  smear  at  37°  0.  Fix  by  washing  with  fixative  on 
minute  and  complete  by  a  few  drops  of  Absolute  Alcohol,  allowing  same  t 
dry  on  the  inclined  slide.  Add  the  Mordant  and  warm  over  flame  till  jus 
steaming  for  30  seconds.  Wash,  pour  off  excess  and  without  drying  emplo 
the  Silver  Stain  over  a  flame  for  thirty  seconds.  Wash  and  dry.  Sp.  Rt\ 
jringevs  and  Balanitidis  are  darker  and  distinguished  by  their  morphologic}; 
character.— B.M.J. E.  i./i3,16.  See  also  Med-  Res.  Com.  Rept.,  No.  l(i 
issued  1918.  The  method  is  very  similar  to  Van  Ermengem’s  process  fc 
flagella— one  cannot  be  certain  of  getting  results  every  time. — W.  TVE?f 
Emery.  Pr  Feb.,  1913, 462. 

Fontana’s  Silver  Impregnation  Method. 

(a)  Fixing  Fluid : — Acetic  Acid  1  Cc.,  Formalin  20  Cc.,  Water  100  Cc. 

( b )  Mordant: — 5%  Tannin  in  a  1%  aqueous  Phenol  solution. 

(c)  Silver  Solution: — Silver  Nitrate  1%  in  Distilled  Water.  In  use, ; 

minute  quantity  of  Ammonia  is  added  until  there  is  a  distinct  tin 
bidily  (avoid  excess). 

Dried  films  (not  fixed  by  heat)  are  fixed  in  (a)  1  minute,  the  fluid  bein 
dropped  on  and  renewed  once  or  twice.  The  preparation  is  then  washes 
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loroughly,  solution  ( b )  is  dropped  on  the  film,  heated  until  stain  rises  and 
llowed  to  remain  about  i  minute.  Again  wash  in  water,  drop  on  solution 
0?  heat  as  before  and  allow  to  remain  about  ^  minute.  Finally  wash  and 
ry.  Spirochetes  are  dark  brown  or  black,  and  are  easily  found.  This  is 
good  method. — M.  &  3t.  It  is  almost  identical  with  the  preceding. 

Congo  Red — stained  films  acidified  with  dilute  Hydrochloric  Acid  as  relief 
taining  for  bacteria  and  spirochetes. 

A  small  drop  of  2%  Aqueous  Congo  Red  Solution  is  placed  on  the  slide 
nd  a  very  small  quantity  of  the  bacterial  culture  or  of  the  exudate  to  be 
xamined  is  mixed  with  it.  The  drop  is  then  spread  out  into  a  tolerably 
hick  film.  Allow  to  dry  and  wash  the  slide  with  1%  Hvdrochloric  Acid 
a  Absolute  Alcohol  and  dry  in  the  air,  or  films  may  be  spread  and  stained 
fterwards  and  treated  with  acid.  Examine  with  oil  immersion  lens.  The 
ackground  will  appear  as  a  r  ule  uniform.  Bacteria  vary  somewhat  in  relation 
o  the  dye.  Mostly  they  are  clear,  sharp  and  quite  transparent,  but  some 
dll  take  up  the  dye  and  appear  as  ill-defined  bluish-black  bodies — this 
i  seen  chiefly  in  old  cultures  of  Gram  negative  organisms. — T.H.  C. 
lenians,  B.M.J.  ii./i6,722. 

An  atlas  of  38  plates  of  Spirochetes  was  issued  as  a  memorial  of  the  late 
Fritz  Sehaudinn. 

Noguchi’s  Method  of  Diagnosis  of  Syphilis. — (Distinguish  from  the 
foffiichi  modified  Wassermann.)  Boil  two  parts  of  the  cerebro-spinal  fluid 
nth  5  parts  of  a  10%  solution  of  Butyric  Acid  in  normal  saline  for  a  few 
;conds,  then  add  one  part  of  Normal  Sodium  Hydrate  and  again  boil  briefly. 
.  floceulent  or  granular  precipitate  is  obtained  on  standing  (in  parasyphilitic 
flections)  due  to  presence  of  a  globulin.  The  test  distinguishes  general 
analysis  from  other  forms  of  insanity  not  associated  with  meningo-encephalitis 

Complement-Deviation  Heaction  for  the  Diag- 
losis  of  Syphilis  (Wassermann,  Neisser  and  Brack.) 

To  take  b/oorf  for  Wassermann  Test. — A  test-tube  is  provided 
pith  a  cork  drilled  with  two  holes.  Into  the  one  is  filled  a  2-inch  length  of 
;lass  tubing  to  which  the  needle  for  venipuncture  is  attached  by  a  6-inch  length 
if  india-rubber  tubing.  The  other  hole  is  merely  to  allow  for  the  escape  of 
,ir  while  the  blood  is  flowing  into  the  test-tube  when  the  vein  is  punctured. 
Che  sterile  test-tube  should  be  moist  inside  (steamed).  Venipuncture  is 
>est  (1)  because  it  provides  practice  in  puncturing  a  vein,  (2)  ample  serum,  is 
bus  provided  for  one  or  more  modifications  of  the  test. — Claude  H.  Mills, 
j.  ii ./i 6,954. 

The  Pathological  Section  o!  the  Royal  Society  of  Medicine  in  1914  and  the 
pecial  Committee  upon  the  Standardisation  of  Pathological  Methods  agreed 
hat  for  the  Wassermann  Test : 

(1)  The  ingredients  (Red  Corpuscles,  Antigen,  Haemolytic  Amboceptor, 
Complement)  are  to  be  derived  from  different  sources.  ... 

(2)  The  serum  to  be  tested  is  to  be  inactivated  before  use-  An  independent 
‘  h® mol y tic  system  "  is  to  be  employed  consisting  of  red  corpuscles,  an 
[motivated  haemolytic  serum,  and  a  fresh  normal  serum  containing  oeruple- 
aent.  The  haemolytic  values  of  the  antiserum  and  complement  are  deter - 
lined  by  a  separate  preliminary  experiment.  As  the  test  is  a  quantitative 
eaction  the  titre  of  the  reagents  ought  to  be  known. 

Unanimity  is  wanted  in  the  detail  of  conducting  the  test,  some  prefer 
:ie  use  of  guinea  pig  serum  obtained  on  the  day  of  the  test,  while  others  say 
t  should  stand  for  17  or  18  hours.  Many  find  the  advantage  in  adding  Choles- 
fcrin  to  the  Antigen,  while  others  fear  this  addition  may  exceptionally  produce 
ion-specific  reactions  and  so  on-  A  positive  reaction  is  evidence  of  extreme 
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however,  that  the  reaction  was  not  a  true  Bordet-Gengou  reaction,  was  no 
truly  specific,  and  did  not  depend  on  an  interaction  between  the  spironernat; 
and  a  specific  anti-spironemal  antibody,  but  was  due  to  an  altered  conditioi 
in  the  serum  of  a  patient  during  the  active  stage  of  infection,  whereby,  on  th< 
addition  of  various  lipoidal  substances  an  alteration  occurred  which  causec 
complement  to  be  interfered  with  in  its  activity.  Modifications  using  ‘  antigen 
extracted  from  normal  organs  are  now  employed  to  a  large  extent.  For  th< 
reaction  are  required  : 

( 1 )  Antigen,  which  is  usually  an  alcoholic  extract  of  normal  heart  to  whici 
some  Cholesterin  has  been  added. 

(2)  A  haemolytic  system,  usually  anti-sheep,  requiring  sheep’s  red  cell 
and  rabbit  serum  from  a  rabbit  immunised  against  sheep’s  red  cells. 

(3)  Complement  obtained  in  guinea-pig  serum. 

(4)  Serum  of  patient  and  controls  of  normal  and  syphilitic  sera.  Tlies 
sera  should  be  inactivated  at  54 — 56°  C.  before  use. 

The  only  reliable  test  is  when  the  constituents  for  the  reaction  have  al 
been  derived  from  separate  sources  and  can  be  accurately  standardised.  Tb 
so-called  rapid  clinical  methods  are  valueless. 

Washed  Sheep  Corpuscles  are  prepared  from  the  fresh  blood  by  remov 
ing  fibrin  by  clotting- — rapidly  stirring  at  the  time  of  drawing  from  the  animal 
Centrifugalise  with  a  powerful  centrifuge  and  pipette  off  the  Serum.  Add 
Normal  Saline  Solution  and  again  centrifugalise  several  times  and  finally 
dilute  with  Normal  Saline  Solution  making  approximately  a  10  %  suspensioi 
of  the  corpuscles. 

Wassermann’ s  ( original )  ted.— For  a  good  description  see  B.M.J.  ii. Ii2,l504 

For  a  rsaimSbar  of  other  references  eta  ting  from  1909 
see  Edrs.  XVSiS,  UoS.  SI,  S3.  556-558. 

PurasyphiSstSc  Conditions  in  Relation  to  the  Reaction, 

The  *  W.R.  ’  in  blood  and  spinal  fluid  is  often  valuable  in  confirming  a  diagnosi 
of  early  tabes,  but  as  a  guide  to  progress  and  f  urther  treatment  it  is  unreliable,  a 
one  frequently  finds  actively  progressing  tabes  vnth  a  history  of  syphilitic  infec 
tion  despite  a  negative  reaction  in  both  blood  and  fluid. — C.  P .  Symonds,  “  Modert 
Tech,  in  Treatment,”  Vol.  IT.,p.  40.— The  Lancet  Offices,  London. 

General  paralytics  give  positive  results  in  every  case, — tabetics  do  not  givt 
it  in  more  than  60%.- — B.M.  J.  i./o9,1238 ;  ii./o9,984;  L.  i./oQ, 1457, 1512. 

Differential  diagnosis  of  syphilis  and  parasyphilis  of  the  nervous  system 
Practically  every  case  of  general  paralysis  gives  a  positive  lymphocyte  ana 
a  positive  Wassermann  reaction.— F.  W.  Mott,  B.M.J.  ii./n,  1337 ;  L.ii./u 
1392. 

Syphilis  of  the  nervous  system.  The  cerebro-spinal  fluid  of  127  cases  or 
varied  forms  of  insanity  examined.  64  of  these  were  general  paralysis,  anc 
in  59  or  92-1%  a  positive  result  was  obtained.  21  of  the  59  since  dead  from 
general  paralysis. — Mott,  P.R.S.M.,  Neurol.  Sectn.,  Feb.  ’io,  p.  35  et  seq. 

The  spirochete  of  syphilis,  it  is  stated,  actually  flourishes  in  the  brain  ill 
general  paralysis  and  is  present  in,  at  least,  some  cases  of  locomotor  ataxia. 

Mental  Disease,  150  cases. — In  a  number  of  cases  of  general  paralysis  tin: 
blood  and  cerebro-spinal  fluid  may  give  a  negative  Wassermann  reactioi 
even  on  repeated  examinations.  This  does  not  agree  with  McIntosh  anc 
Filde’s  statement  that  “  a  negative  reaction  in  serum  in  a  suspected  casi 
of  general  paralysis  will  render  this  diagnosis  improbable  ”  ;  and  “  a  negativi 
reaction  in  the  cerebro-spinal  fluid  of  a.  general  paralytic  is  unusual.’'  A 
negative  Wassermann  reaction  is  rnoje  likely  to  be  obtained  in  the  case  o 
a  female  general  paralytic  than  of  a  male.  The  blood  is  negative  rather  mon1 
often  than  the  cerebro-spinal  fluid  in  the  case  of  male  patients,  but  the  reverse 
obtains  in  the  case  of  female  patients.  At  least  0T  Cc.  of  serum  shouk 
be  used  for  the  test,  and,  where  practicable,  0-2  Cc.  should  also  be  used.  At 
least  0-5  Cc.  of  cerebro-spinal  fluid  must  be  used,  if  possible  also  0-8  Cc. 
otherwise  positive  results  may  be  missed.  Practically  the  original  Wassermam 
Test  employed. — David  Nabarro,  B.M.J.  ii./i2,1454. 

Routine  cerebro-spinal  fluid  examination  in  diagnosis  of  nervous  disease 
Cell  counts.  Protein  content,  Wassermann  Reaction,  Colloidal  Gold  Test.— 
A.  Doughs  Bigland,  L.Ii./2o,687. 

Cerebral  syphilis. — A  definitely  positive  W.R.  indicates  infection — a 
negative  result  is  not  always  of  value.  In  tabes,  a  negative  reaction  in  the 
blood  is  by  no  means  uncommon  during  a  quiescent  phase  ;  even  in  the  spina* 
fluid,  the  reaction  is  sometimes  negative.  In  cerebral  syphilis,  when  th( 
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lise^se  is  progressive,  a  +  W.Il.i  n  the  blood  can  almost  always  be  got.  In 
.he  cere bro -spinal  fluid  the  reaction  may  be+or  — . — G.  Riddoch,  L.  ii./23,3. 
_,\cGoramg  to  McDonagh  the  reaction  is  positive  in  40%  of  primary  cases, 
^  ‘  /o  of  untreated  secondary  cases,  and  70%  of  tertiary  cases. 

§Fves  following  figures  as  indicating  the  percentage  of  oositive 
W.It.  as  determined  by  various  serologists: — Primary  syphilis,  69-8: 
econdary  syphilis,  89-4 ;  tertiary  syph., 78 T  ;  hereditary syph., 94-5;  cerebro¬ 
spinal  syph.,  47-6;  general  paresis,  88-1;  tabes  02-60.  With  cerebrospinal 
luid  general  paresis  gave  90,  tabes  56-2  and  cerebrospinal  syph.  19. 

The  results  obtained  by  different  workers  in  different  laboratories  are  fairly 
iniiorm,  and  the  ‘  W.R.’is  the  most  important  single  evidence  of  syphilis. — 
Stitt. 

Lange’s  Colloidal  Gold  Test  see  Cerebro-Spinal  Fluid  Examination,  p.  409. 


General  References  to  the  Reaction. 

8.M.A.  (1910)  Discussion  on  complement  Deviation  methods  in 
Diagnosis,  Prof.  Wassermann's  paper — B.M.J.  ii./io, 323, 1427. 

Useful  in  determining  the  specific  nature  of  atypical  lesions, —e.g.,  appa- 
3 fitly  non-syphilitic  30ft  sores,  of  extragenital  sores  and  of  manifestations 
>f  the  disease  where  primary  and  secondary  symptoms  had  been  suppressed. 
4.S  a  means  of  diagnosis  the  react)  on  is  supplementary  to  the  examination 
or  spirochetes,  and  where  these  are  scanty,  as  in  tertiary  lesions,  it  is 
ivailable  alone. — L. ii./io,  1491. 

In  5  cases  of  phthisis  the  only  3ign  of  syphilis  was  a  +  reaction  discovered 
liter  death.  At  the  necropsy  the  condition  of  the  lung  was  suggestive  of  old 
syphilis.  This  seemed  to  support  the  view  that  syphilis  affecting  the  lungs 
predisposes  to  phthisis.  Post-mortem  examinations  in  general  give  a  correct 
liagnosis  in  non-syphilitic  cases.  As  a  rule  if  the  reaction  is  +  during  life 
\  syphilitic  area  will  be  found  post-mortem. — B.M.J. E.  ii./xo,20,  q.v.,  for 
further  data  on  these  lines. 


The  fallacy  of  the  Wassermann  Reaction  is  that  when  it  ceases  to  be  positive 
n  the  secondary  stage  it  does  not  signify  that  the  syphilis  is  cured,  but  only 
;hat  Sp.  Pallida  has  retired  from  the  blood,  into  the*  tissues  from  which  they 
nay  merge  later  and  give  rise  to  fresh  symptoms. —  L.  Si. /13, 1225. 

Significance  of  the  Wassermann  Reaction  in  gynecological  practice.  In 
'ymecological  ailments,  especially  those  associated  with  uterine  haemorrhage, 
lyphilis.  it  is  stated,  is  very  frequently  present.  Whenever  there  is  inetro- 
rhagia  or  menorrhagia  apart  from  obvious  cause,  such  as  tumour,  syphilis 
thould  then  be  suspected. —  B  M.J.  ii./i3,1003. 

Prostitutes — 104  girts  aged  14  to  18 — half  of  whom  resided  in  the  poorest 
quarters,  while  the  other  half!  ived  in  the  best  districts, — all  showed  a  + 
Wassermann  reaction.  Apart  possibly  from  a  certain  proportion  of  con¬ 
genital  cases  infection  must  have  taken  place  recently  and,  therefore,  all 
nust  have  been  in  a  highly  infective  state.  Syphilis  and  the  health  of  the 
community. — C.  H.  Browning,  B.M.J.  i./i4.77  .  . 

Blood  of  491  healthy  persons  examined-  46  or  9'36%  gave  a  positive 
reaction.  Prevalence  of  venereal  disease  indicated  seems  higher  than  might 
have  been  expected. — Sir  John  Collie,  B.M.J.  i./i6,3i6. 

Method  of  procedure  for  large  number  of  tests. — P.  Tildes  and  J-  McIntosh, 
L.  ii./i6,751.  _  ...  ,4.x 

Surface  Tension  due  to  the  alcohol  used  in  making  the  Antigen  {-nought  to 
oe  the  important  factor  in  the  Wassermann  Reaction.  The  Alcohol  itself  is 
Le  Antigen- — V.  B.  Nesfield,  L.  i./i7,18.  ... 

A  quick  method  of  performing  with  small  quantities  of  serum.  1 .  B. 
Taylor,  L.  i./i8,19.  ,  ,  ^  .  ,. 

i  Doubts  as  to  value  of  the  reaction.  Because  the  Complement  Deviation 
iTest  may  be  -f  it  is  inaccurate  to  say  the  case  is  syphilis.  A.  S-  Leyton, 

Important  principles  connected  with  the  Test.  I  he  addition  of  a  little 
•holesterin  to  the  ox  liver  extract  is  important.  The  ‘  Standard  Antigen 
lade  up  according  to  directions  (L.  ii./i6,751)  is  now  generally  used.  A 
dilution  of  1  in  15  is  found  best.— J\  Macintosh,  L.  i./ib,b30,b4i. 

Parenchymatous  syphilis.  Biological  characters  of  Sp.  Pallidum-  J. .  w  . 
Mott,  B.M.J.  i./i5, 194.  ,  Q„cl-aWiv 

Does  a  permanently  negative  serum  reaction  mean  cure  and  a  persistent!  j 
>sitive  reaction  mean  failure  to  cure  and  liability  to  late  sequela}  1  J  • 
•vavely  Dick,  Pr.  June,  1920. 
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Rationale  of  Wasserman  Reaction. — J.  E.  R.  McDonagh,  L.ii./2i,1319. 

Chemistry  of  Wassermann’ s  Reaction.  The  bodies  responsible  for  the  + 
syphilis  reactions  are  solely  contained  in  the  Euglobin  group  of  proteins. 
The  haemolytic  bodies  in  haemolytic  amboceptor  are  chiefly  contained  in  the 
pseudoglobulin  group. — B.M.J  E.  ii./22,44. 

The  reaction  only  of  value  when  interpreted  in  conjunction  with  other: 
findings.  A  single  negative  of  little  value  in  presence  of  suggestive  findings  ; 
no  evidence  of  cure. — R.  A.  Kilduffe,  Jl.  Trop.  Med.,  April  2/23,118. 

The  reaction  in  the  child,  at  birth  is  in  close  agreement  with  that  of  the 
mother,  but  during  the  first  few  weeks  of  life  the  majority  of  children  born 
with  a  positive  reaction  lose  that  reaction,  and  not  only  remain  negative  to 
Wassermann,  but  fail  to  develop  clinical  signs  of  syphilis  during  first  2  years. 
A  positive  reaction  in  new-born  infants  is  therefore  of  no  diagnostic  value,  and  I 
the  incidence  of  congenital  syphilis  is  much  less  than  serological  dataindicate. 
High  incidence  of  syphilis  in  adults  due  to  either  acquired,  or,  less  probably,  to 
late  congenital  syphilis.  Effects  of  syphilis  in  mother  chiefly  seen  in  later: 
months  of  pregnancy,  leading  to  premature  birth  and  premature  still-birth. 
The  diagnosis  of  syphilis  in  the  newr-born  can  be  made  definitely  only  after  care¬ 
ful  re  view  of  clinical,  serological  and  pathological  findings. — J.  N.  Cruicksbank, 
Med.  Res.  Counc.  Report  on  Maternal  Syphilis,  B.M..T.  L/24,532. 

Quantitative  serum  reaction  for  syphilis  diagnosis. — G.  Dreyer  &  H.  K. 
Ward,  L.  i./2i,956. 

Serum  diagnosis  in  Syria — an  account  of  work  undertaken  to  estimate 
value  of  serological  tests  in  syphilis,  tuberculosis,  dysentery,  typhoid  and 
typhus.  An  analysis  of  2,868  cases. — E.  H.  R.  Altounyan,  L.  i./ 24,73. 

.  Effect  of  malaria  on  the  Reaction  in  syphilis. — Chronic  malaria  has  no  appre¬ 
ciable  effect  on  the  reaction.  Acute  malaria  has  the  effect  of  increasing  the 
anti-complementary  powers  of  this  serum.  Pyrexia  due  to  non-malarial 
infection  has  no  effect  on  reaction. — E.  H.  R.  Altounyan,  L.  i. /24,7s. 

A  positive  ‘  W.R.’  in  the  child  at  birth  cannot  be  taken  as  an  indication 
that  the  child  is  syphilitic.  Over  90  %  of  children  born  with  a  positive  reaction 
lose  it  later. — J.  X.  Cruickshank,  L.  i./24,675. 

The  ‘  W.R. ’remains  for  the  present  the  best  test  for  the  detection  of  syphilis, 
though  one  or  more  of  the  flocculation  tests  may  be  done  in  addition.  Kahn . 
Test  simple  and  apparently  very  serviceable.  Probable  that  some  form  of 
flocculation  test  will  eventually  attain  to  extended  use.R.  B.  Lloyd,  I.M.G. 
Jan.  ’25,24. 

Can  it  ever  be  said  that  a  person  who  has  had  syphilis  is  cured  ?  The 
‘  W.R.'is  insufficient  evidence  of  cure.  Infection  can  be  spread  in  the  tertiary, 
stage. — P.  X.  Panton,  L.i./26,763. 

Interpretation  of  the  Wassermann  Reaction  in  adults. — T.  E.  Osmond, 
L.  iL/29,  677. 

Influence:  of  Druggs  on  the  Reaction. 

Potassium  Iodide  and  the  early  Arylarsonat.es  ( Atoxyl,  Soamin  and  Orsudan 
seem  to  have  little,  if  any,  action  on  the  reaction. 

Mercury  itself  inhibits  it. 

Casoni  took  sixteen  individuals,  twelve  of  whom  were  definitely  non¬ 
syphilitic,  and  four  suffering  from  syphilis,  and  observed  their  reaction  to 
the  test  before  and  after  giving  the  following  drugs  :  Iron  Citrate,  Sodium. 
Arsenate,  Strychnine,  Guaiacol,  Sodium  Glycerophosphate,  and  Quinine. 
In  the  twelve  non-syphilitic  cases  the  Wassermann  reaction  was  negative 
both  before  and  after  treatment  In  the  four  syphilitics  one  remained  un- 
affected  by  treatment,  the  reaction  being  positive  all  the  time.  Of  the1 
remaining  three,  in  one  the  reaction  disappeared  completely  under  arsenic,  | 
and  in  the  other  tw’o  it  was  much  less  marked.  Quinine  abolished  it  entirely 
in  one,  while  it  did  not  modify  it  in  the  others.  It  was  only  the  quinine  and. 
arsenic  which  modified  the  reaction,  and  this  not  in  every  case  Iron,  Strych¬ 
nine.  Guaiacol,  and  Glycerophosphate  had  no  effect. — B.M.J. E  i./n,24 

Subcutaneous  injection  of  1  mgr.  Epinephrine  Hydrochloride  prevents 
reaction  giving  rise  to  a  false  “  positive  ”  ‘  W.R.'- — Ind.  Med.  Res.,  July  ’25, 
per  Jl.  A.M.A.,  ii./2  5,1432. 

Examination  of  Dried  Serum. — The  blood  is  collected  in  the  usual  way 
in  a  bent  Wright’s  Tube,  and  allowed  to  coagulate.  A  definite  quantity  of 
the  Serum  is  pipetted  off  and  allowed  to  dry  on  blotting  paper.  This  con 
then  be  treated  wdth  Normal  Saline  and  made  up  to  its  original  volume  for 
conductiug  the  test. 
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Sachs-Georgi  Reaction. 

^  ^  ^'iAc10ll<?iil?  exdra(A  of  heart  muscle  (beef,  human,  or  guinea-mu') 

Alcohol,  and  to  10  Cc.  oi  this  add  0-45  Cc.  1% Cholesterol 
solution .  (The  proportions  may  have  to  be  varied.)  Dilute  with  5  parts 
normal  Saline  Solution,  taking  care  that  no  precipitation  occurs  and  that 
dllu!1<^n,.d?,es  ™^e5?me  cj0\\dy.  Inactivate  patient's  serum  for  $  hour 


0*5  Cc.  Normal  Saline  Solution  and  Alcohol  mixed  in  the  proportion  of  5  to T 
tes1LtubesPfortli8— 1 A)  ^ours™  negative  3erum  are  1Jsed  ior  control.  Incubate 

Interpret  with  an  agglutinoscope  after  18 — 24  hours.  The  antigen  control 
should  be  absolutely  clear  and  if  the  serum  control  shows  anv  precipitation 
repeat  the  test.  Distinct  light  particles  against  the  dark  background  indicates 
positive  reaction — negative  sera  are  entirely  clear  or  slightly  opalescent. 
Strongly  positive  reactions  show  up  within  2  or  3  hours  in  the  incubator  and 
can  be  read  macroscopically. 

Bcrebro -spinal  fluid  should  be  used  undiluted  in  1  to  1*5  Cc.  amounts. — 
Stibu,  250 — 2o2. 

Meinicke’s  Third  Modification  of  this  test  uses  an  Alcoholic,  non- 
cholesterolised  horse-heart  extract  for  antigen. 

Results  closely  approximate  data  got  from  Wassermann  Reaction. — W.  R. 
Logan,  L.  i./2i,14. 

.  Compared  with  Wassermann  Tests— T.  Taniguchi  &  N.  Yoshinare,  B.M.J. 
i./2i,239.  See  also  P.  Parthasarathy  and  co-workers,  B.M.J.  i./22,594. 

Sigma  (2)  Reaction  “  S.R.”  (Dreyer  &  Ward,  L.  1./2I,956).  Said  to  be 
simple  and  accurate.  Instead  of  five  variables  there  are  only  two.  An 
antigen  which  is  a  mixture  of  an  Acetone-free  Alcohol-soluble  heart  extract 
and  Cholesterin  is  used.  Flocculation  after  9  hours  at  37°  C.  is  a  -f  reaction 
—A.  F.  Rook,  L.  i./22,118. 

It  is  well  worth  while  to  use  the  Sigma  Test  and  the  ‘  W.R.’in  conjunction, 
as  neither  singly  gives  a  true  result  in  every  case.' — J.  Menton,  Pr. , Nov.,  *24,379. 

Apparatus  for  the  Sigma  Reaction. — J.  W.  Bigger,  L.  ii./24,742. 

The  “  S.R.”  perhaps  more  sensitive  than  the  various  modifications  of  the 
‘  W.R.’  It  is  of  high  specifity  and  permits  one  to  follow  the  results  of  treat¬ 
ment.  Some  factors  influencing  the  flocculation  methods  of  Dreyer-Ward 
and  Sachs-Georgi. — I.  R.  Morch,  L.  iL/24,58. 

Comparison  off  Sigma  and  Wassermann  Reactions. — The  S.R.  appears 
to  be  of  as  great  diagnostic  value  as  the  W.R.  The  technique  of  S.R.  is 
simpler,  but  reading  of  results  requires  greater  care  and  experience.  In  the 
study  of  syphilitics  undergoing  treatment  S.R.  is  undoubtedly  the  method  of 
choice.  In  serum  diagnosis  of  syphilis,  both  methods  should  be  used  in 
elucidation  of  difficult  cases. — E.  H.  R.  Altounyan,  L.  i. /24,7s. 

Sigma  Reaction  results. — P.  H.  Jones,  B.M.J.  i. /2s, 821. 

By  means  of  the  Sigma  reaction  it  is  possible  to  estimate  with  a  high  degree 
of  accuracy  the  amount  of  reacting  substance  in  the  serum  of  cases  of  syphilis, 
the  probable  error  of  any  single  determination  being  about  6%,  as  compared 
with  an  average  deviation  in  the  case  of  the  Wassermann  reaction  of  24%. — 
P.  H.  Jones,  B.M.J.  L/25,.821. 

Kahn  Test. 

To  a  1  in  5  Alcoholic  beef -heart  extract  add  4  mgr.  Cholesterol  to  each  Cc.  a 
similar  amount  of  extract  being  retained  as  a  non-cholesterolised  antigen 
control.  Dilute  the  Alcoholic  antigen  with _ Normal  Saline  Solution  (0*85 % ) 
in  proportion  of  1  to  2,  and  the  Cholesterolised  antigen  in  the  proportion  of 
1  to  3.  Pipette  1  Cc.  Alcoholic  antigen  into  a  small  test-tube,  add  2  Cc. 
Salt  Solution,  and  mix  rapidly.  The  resultant  opalescent  mixture  is  ready 
for  use.  Dilute  the  Cholesterolised  antigen  similarly,  using  3  Cc.  Salt  Solu¬ 
tion  ;  this  has  a  tendency  to  precipitate,  and  is  best  kept  in  the  incubator 
when  not  in  use.  Dilutions  should  be  freshly  made  and  not  used  until  %  hour 
after  dilution.  .  ,  .  ,, 

Place  in  each  of  2  agglutination  tubes  0-3  Cc.  undiluted  inactivated  patient  s 
serum.  To  the  first  tube  add  0*05  Cc.  diluted  non-Cholesterolised  an.igen, 
and  to  the  second  the  same  quantity  diluted  Cholesterolised  antigen ;  agitate 
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vigorously.  Strongly  positive  sera  may  show  definite  precipitation,  par¬ 
ticularly  with  the  Cholesterolised  antigen.  To  bring  out  precipitation  in 
weaker  sera  place  test-tubes  overnight  in  incubator  at  37°  C.  Read  results 
next  morning  as  follows  : — (1)  Precipitation  consisting  of  one  or  more  large 
clumps  is  denoted  by  +  +  +  +  ;  (2)  a  large  flocculent  precipitation  by  +  +  +  ; 
(3)  moderate-sized  ilocculi  or  granules  by  +  +  ;  (4)  small-sized  flocculi  or 
granules  by  +  ;  (5)  fine  flocculi  or  granules  by  +  ;  (6)  negative  precipitation 
by  — . — Stitt.  (Some  details  have  since  been  altered.) 

A  comparison  of  the  Kahn  and  Wassermann  Tests.- — T.  E.  Osmond  and 
J).  McCleaii,  B.M.J.  i./24,617. 

Wassermann,  Sachs-Georgi  and  Khan  Tests  compared. — B.M.J.E.  ih/24, 16. 

Review  of  recent  diagnostic  reactions. — Pres.,  July,  ’24,266.  Sept.,  ’26, 
p.  316-321. 

Comparison  of  Kahn  reaction  with  Wassermann  Test  in  29,000  cases  shov.  ed 
that  the  Kahn  Test  gave  fewer  false  reactions  and  consistently  appeared 
more  delicate,  especially  in  early  cases  and  cases  following  treatment. — Am 
Jl.  Syph.,  per  Jl.  A.M.A.  ii. /25,6s. 

A  series  of  2,500  cases  clinically  free  from  syphilis  gave  2,493  negative 
reactions  by  Kahn  Test. — Per  Jl.  A.M.A.  ii./25,1428. 

Kahn  Test  gaining  popularity.  A  more  rapid  and  dependable  test  than  the 
Wassermann  ;  has  replaced  the  latter  in  the  Michigan  Department  of  Health 
— Jl.  A.M.A.  ii./25,1733. 

Kahn  Test  superior  to  Wassermann. — TT.S.  Nav.  Med.  Bull.,  Nov. ,  ’25 
per  Jl.  A.M.A.  ii./25,1916. 

Targowla  Reaction. 

This  consists  in  mixing  15  drops  of  Elixir  Paregoric  (of  Belg.  Pharm.,  i.e> 
Tincture  of  Opium  50  6m.,  Benzoic  Acid  5  6m.,  Camphor  3  6m.  Anetho 
2  Gm.,and  70%  Spirit  940  6m.)  with  5  drops  of  Water  and  15  drop; 
cerebro -spinal  fluid,  while  a  control  tube  contains  20  drops  of  Water  and  3! 
drops  Elixir.  A  precipitate  in  24  hours  in  the  test  is  said  to  be  given  only  iii 
cerebro-spinal  syphilis  and  disseminated  sclerosis.  A  large  number  of  case 
have  been  tested.  Not  only  is  there  a  parallelism  between  this  and  the  Was 
sermann,  but  the  test  appears  to  be  more  reliable  in  cases  of  cerebro-spina; 
syphilis,  other  than  general  paralysis  or  tabes.- — L.  ii./25,930. 

Vernes  Flocculation  Test. 

Depends  on  a  flocculation  reaction  between  the  patient’s  serum  and  a  specia 
reagent,  ‘  Perethynol,’  prepared  from  horse-heart  muscle  by  means  of  Ethylene 
Chloride  and  Alcohol.  A  suspension  of  the  reagent  in  saline  is  flocculated  ir 
the  presence  of  a  syphilitic  antibody  and  the  degree  of  hoemolysis  ascertainec 
by  a  special  photometer,  the  results  being  given  quantitatively  in  definite 
figures.  The  only  test  officially  recognised  by  the  Municipality  of  Paris  a  nr 
the  French  Government.  Individual  error  almost  impossible.  More  mathe 
matically  accurate  than  either  the  Wassermann  or  the  Sigma  Tests. — Per  Pres 
Aug.,  ’28,264;  see  also  E.  Offenheim,  Pr.,  June,  *28,376. 

Description  of  a  micro-precipitation  test  for  syphilis. — M.  G.  Peterman 
per  Pres.,  Aug.,  *28,263. 

GENERAL  REFERENCES  TO  SYPHILIS. 

Royal  Commission  on  Venereal  Disease. 

The  paper  deals  with  : — Syphilis  of  the  innocent;  is  syphilis  increasing  - 
Modifications  of  syphilitic  phenomena,  notification  and  regulation,  and  th 
example  of  Australia. — Sir  Malcolm  Morris,  L.  i./i3,1817.  The  danger  c! 
syphilis  to  the  community  and  the  question  of  State  control.— H.  C.  Frenclj 
L.  ii./ 13,990.  Evidence  bv  Sir  V.  Horsley  and  Dr.  Florence  Willey.— B.M. i 
i./i4,923. 

Prevalence,  Effects,  Diagnosis  and  Treatment,  Notification,  Treatmer 
by  unqualified  persons,  Marriage  and  Communication  of  the  disease-  10°/ 
of  the  whole  population  in  large  cities  is  affected  with  syphilis  and  the  per; 
centage  with  gonorrhoea  must  greatly  exceed  this. — B.M.J.  i./ t 6,346,380. 

Sir  William  Osier’s  Lettsomian  Oration  of  the  Medical  Society  of  Londor 
Syphilis  the  despair  of  the  statistician.  No  trustworthy  data.  Even  in  deaf 
a  stigma  is  associated  with  it,  and  the  returns  were  everywhere  but  unde 
the  special  caption  of  the  disease  itself.  In  the  case  of  the  Gonococcus  tlu 
organism  is  not  a  destroyer  of  life,  but  the  greatest  known  preventer  of  life 
Of  1,885  deaths  stated  to  have  been  caused  by  syphilis  in  the  B-egistra 
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General’s  Report  for  1915,  1162  were  under  1  year,  1277  under  5  years  In 
1915  of  800,000  children  bom  90,000  died  within  the  first  year .  The dumber 
of  these  deaths  from  syphilis  was  probably  between  15,000  and 20,000.  De- 

-^ational  Council  for  combating  Venereal  Disease, 

1914. — B.M.J.  1./i7,694. 


Venereal  disease  in  the  Anny.  Sound  advice-  The  work  of  the  Associa¬ 
tion  for  Moral  and  Social  Hygiene.  The  removal  of  prostitutes  from  areas 
of  large  camps. — L.  i./i6,3Q5. 


\ntivenereal  Campaign  la  Germany. 

The  German  Society  for  combatting  venereal  diseases  founded  by  Professor 
Maschko  and  Neisser  in  1902,  has  made  enormous  progress.  Over  six 
nillion  warning  leaflets  suited  to  either  sex  have  been  issued  by  the  Society, 
-tney  are  designed  to  throw  light  on  the  hidden  dangers  of  loose  living, 
file  iniormation  is  compressed  into  ten  short  rules,  which  can  be  digested 
>y  the  least  intelligent  and  which  are  designed  to  contradict  certain  popular 
Allacies.  as  for  example,  that  it  is  harmful  to  a  man’s  health  to  abstain 
altogether  from  sexual  intercourse. — i i . / r 3 , 1 1 74. 

For  brief  details  of  the  Venereal  Disease  Act,  1917,  see  Vol.  I.,  p.  1022. 

Combating  venereal  disease  in  Great  Britain. — Col.  L.  W.  Harrison,  L.i./zs, 
1216. 

Syphilis  did  not  exist,  in  the  Old  World  before  1493,  but  it  existed  in  America 
before  Columbus  arrived,  and  his  crew  imported  it  into  Europe. — Per  Jl. 
A.M.A.  ii./25,1514. 

The  possibility  of  an  infection  with  syphilis  taking  place  through  the  per- 
'ormance  of  a  pan.  examination  is  an  established  fact  and  syphilis  must 
row  be  included  among  the  diseases  with  which  pathologists  may  become 
nfected. — Per  Jl.  A.M.A.  ii./28,263. 

Anaemia  and  other  blood  changes  in  syphilis. — C.  L.  Cummer,  iL/28,689. 

In  Paris  syphilis  is  on  the  increase.  The  number  of  cases,  which  fell  regu- 
arly  from  1920  to  1924,  began  to  rise  in  1925  and  in  1927  was  back  to  the 
1920  figure. — L.ii./28,826. 

Query's  Serum. — Dose. — Injection,  subcutaneously  or  intramuscularly 
}f  25  ampoules,  one  a  day  for  25  consecutive  days,  ordinarily  it  is  not  neces- 
,ary  to  renew  the  treatment.  This  preparation  is  made  by  immunising 
nonkeys  with  a  ‘  polymorphous  bacterium  ’  isolated  from  a  syphilitic  affection. 

Relief  of  symptoms. — J.  Dobriansky,  J.  H.  Sequeira  and  T.  Thompson, 
L.  i./2o,903.  Two  cases  ineffective  and  8  cases  out  of  9  (intramuscular  use) 
m proved. — B.M.J.  ii./22,624,635. 


Tick  Fever* — Ross  &  Milne  (1904),  first  showed  the  so-called  African  tick 
sver  to  be  caused  by  a  spirochete  of  closely  similar  character  to  that  of  re¬ 
using  fever,  but  bacteriologieally  it  is  more  convenient  to  keep  the  two 
iseases  separate, — associating  tick  fever  with  Sp.  Duttoni.  Dutton  and  Todd 
i  the  Congo  Free  State  also  Greig  and  Nabarro  in  Uganda,  worked  on  the 
ibject.  Clinically  the  fever  closely  resembles  relapsing  fever,  but  the  periods 
f  fever  are  somewhat  shorter — rarely  lasting  more  than  two  or  three  days, 
he  organisms  are  much  fewer  in  the  blood  than  in  the  European  relapsing 
iver.  Morphologically  they  are  almost  the  same. 

The  transmitting  agent,  O.  Moubata,  infests  rest  houses  on  the  route  of 
•avel,  hiding  in  the  crevices  of  floors  and  walls  and  feeding  at  night,  a  he 
■male  transmits  the  spirochete  to  its  ova.  Natives  suffer  severely  in  chnd- 
ood,  but  develop  immunity  later. — Stitt.  .  .  .  .  , 

Sp.  Duttoni  can  be  maintained  virulent  for  wdd  mice  in  artificial  media 
ir  40  days.  It  will  multiply  and  can  be  successfully  transferred  m  artificial 
ledia — Egg  Yolk  in  mouse  decoction  was  the  most  successful  medium  — 

Through  the  bite  of  ticks  from  Nyassaland,  collected  in  the  hut  of  a  native 
1  whose  house  cases  had  occurred,  Leishman  was  able  to  infect  a  mommy, 
he  spirochetes  appeared  in  the  blood  of  the  animal  on  the  sixth  day  and  1 
led  on  the  thirteenth  day.  From  the  monkey,  transmission  had  been  possible 
0  mice.— R.M.J.  ii./o8.1435.  .  A  ,  ,  ..  ,. 

Sp.  Duttoni — the  parasite  of  Tick  Fever.  Experimental  investigation- 
ir  W.  B.  Leishman,  L.ii./2o,l237.  ,  M 

Tick  fever  in  America  is  synonymous  with  Texas  fever  R°ck  y  ; A0*'  . 

An  spotted  fever,  and  the  State  of  Montana  (where,  since  1914  spo  ,  -  .  -  <  - 

as  occurred  in  36  of  56  counties  of  the  State)  is  attempting  ro  .  (l 
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ticks  by  means  of  a  specially-bred  tick  parasite,  120,000  ox  which  are  liberate! 
weekly  between  April  and  July.  A  prophylactic  vaccine  made  from  infectet 
ticks  is  distributed  free  by  the  TJ.S.  Public  Health  Service  and  is  proving  o 
value.  (Jl.  A.M.A.  i./27,1649;  i./28,1049.) 

Trench  Fever. 

For  a  description  of  this  uiar  infection,  with  numerous  references  to  literature 
see  Edn.  XVII.,  Voi.  II.,  p.  529. 

Trypanosomiasis  (Sleeping  Sickness). 

The  disease  is  endemic  on  the  West  Coast  of  Africa,  notably  in  the  Congi 
Basin,  and  is  caused  by  the  entrance  into  the  blood  and  cerebro-spinal  flub 
of  the  parasite  Trypanosoma  gambiense.  It  causes  a  complete  dislocatio 
of  the  brain  functions,  slow  inflammatory  process  goes  on  in  the  brain  cel 
for  years,  gradually  the  individual  becomes  languid  in  the  extreme,  he  ha 
not  physical  energy  enough  to  walk,  speak,  or  even  feed  himself.  The  trypanc 
some  of  Gambia  was  first  named  and  described  by  Dutton,  who  lost  his  lit 
in  1905  in  West  Africa  whilst  engaged  in  his  work  on  this  disease. 

The  blood  or  cerebro-spinal  fluid  of  an  infected  person  has  been  injecte* 
into  a  monkey  with  result  that  the  animal  died  with  all  the  symptoms  o 
sleeping  sickness.  In  man  it  is  transmitted  from  the  sick  to  the  healthy  b 
a  tsetse  fly  (usually  Giossina  palpalis).  In  the  stomach  of  this  fly  the  trypanc 
some  multiplies  by  fission.  A  Scotsman,  Alex.  Maxwell  Adams*  (190: 
first  entertained  the  idea  that  sleeping  sickness  was  caused  by  Trypanosome: 

The  condition  known  as  sleeping  sickness  may  be  regarded  as  the  termini 
stage  of  trypanosoma  infections.  The  average  duration  is  4  to  8  month: 
Mania  is  not  uncommon.  Blood  or  gland-lymph  examination,  or  if  this  1 
negative  hepatic  or  spleen  puncture  should  establish  diagnosis.  Generr 
paralysis  of  the  insane,  cerebral  tumour,  forms  of  meningitis  have  feature 
in  common.  The  Wassermann  Reaction  is  of  little  avail  as  the  sera  of  mo: 
cases  give  a  positive  reaction  (Manson),  but  it  is  ohso/Mte/y  rolicifol 
as  a  cSiafjnastHc  test  far  cSourine  of  horses  in  Canada  (a  T.  Equ 
perdum  infection).  By  slaughtering  all  animals  giving  a  positive  reactio 
the  disease  has  been  almost  stamped  out. 

Infection  of  man  by  T.  rhodesiense  was  first  recognised  by  Stephens  an 
Fantham  (1910).  It  is  more  serious  than  that  caused  by  T.  gambiense,  runnin 
a  course  of  only  a  few-  months  and  produces  only  exceptionally  the  symptom 
of  sleeping  sickness  as  it  is  too  rapidly  fatal.  Its  distribution  is  very  limite< 
viz.,  to  the  districts  east  and  west  of  Lake  Nyasa  and  it  occurs  in  N.  Rhodes  • 
JMyaassland,  the  south-east  comer  of  Tanganyika  Territory  and  the  nortlt 
east  part  of  Mozambika — Wenyon.  For  quite  recent  data  see  Internationi 
Conference  and  Commission,  p.  588  et  sen. 

Sir  David  Bruce  classifies  African  Trypanosomes  pathogenic  to  man  an 
animals  on  morphology,  pathogenic  action  cn  animals  and  mode  of  develoj 
ment  in  the  insect  host.  With  exception  of  T.  evansi  and  T.  equiperdun 
all  are  carried  from  sick  to  healthy  animals  by  tsetse  flies.  Tb 
first  of  the  three  groups  into  wduch  they  are  divided  includes  T.  brncei,  5 
gambiense,  T.  evansi,  and:  T.  equiperclum.  The  second  comprises  T.  pecorUt 
and  T.  simicc.  The  third  embraces  T.  vivax,  T.  caprce  and  T.  uniform 
( T .  vivax,  T.  caprce,  and  T.  uniforme  resemble  one  another  closely,  dift'eriu 
only  in  their  average  dimensions.  It  is  questionable  whether  they  are  di; 
tinct  species  or  merely  varieties  of  T.  vivax. — Wenyon,  565.) 

The  development  of  the  first  group  begins  in  the  intestines  of  the  fly  air 
ends  in  its  salivary  glands.  In  the  second  it  begins  in  the  gut  and  ends  ii 


*  Dr.  Adams  wrote  us  (Nov.,  1921) :  In  1901  he  certainly  thought  trypam 
somiasis  was  nothing  else  than  the  old  disease  African  lethargy,  but  it  w; 
not  until  Mar.  28,1903,  that  he  published  in  the  B.M.J.  his  suggestion  tht 
trypanosomiasis  was  sleeping  sickness,  and  that  sleeping  sickness  was  dv 
to  a  trypanosome.  Further,  he  first  called  attention  to  the  possible  assoei 
tion  of  T.  rhodesiense  with  other  species  of  Giossina  (B.M.J.,  Apl.  I6/19? 
p.  889).  T.  rhodesiense  is  plentifully  associated  with  G.  palpalis  in  the  Gambi 
Both  are  capable  of  infecting  man,  the  Rhodesian  form  is  more  lethal  f< 
animals ;  might  we,  therefore,  have  forms  of  a  mixed  infection  present  i 
man  ?  There  is  certainly  nothing  to  prevent  this, — as  seen  in  the  case  1 
malaria. — Further  ref. :  Jl.  Roy.  Microscop.  Soe.,  June,  1903. 
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he  proboscis .  In  the  third  the  whole  development  is  limited  to  the  proboscis 
ind  does  not  occur  at  all  m  the  intestines  of  the  fly. — L.  ii./i4,l373;  p.j. 

See  also  Croonian  Lecture,  L.  i./x 5,1323  (a  very  concise  account  both  of 
-he  Trypanosomes  and  Tsetse  flies.  In  addition  to  G.  Morsilans,  the  carrier 
>f  T.  brucei,  there  are  now  some  13  different  species.  The  antelopes  on  the 
shores  of  Lake  Victoria  act  as  a  reservoir  of  the  virus  of  sleeping  sickness 
rence  the  flies  have  retained  their  infectivity  in  spite  of  removal  of  "the  native 
copulation).  L.iL/15,1  (Description  of  Nagana  and  differentiation  of  Nyasa- 
cind.  sleeping  sickness  from  tlisit  of  tlie  Congo.  T»  bvucci  is  responsible  for 
STagana  and  T.  rhodesiense  is  identical  with  it).  L.  ii./i 5,55  (Description 
cf  the  Congo  sleeping  sickness).  L.  ii./i5,109  (Description  of  T.  peconim  and 
ether  types  which  so  far  as  is  known  do  not  attack  man). 

See  also  Trypanosomes,  Some  remarks  on  Classification,  by  H.  M.  Wooc1- 
:ock,  L.  i./2o,462. 

If  Tsetse  flies  were  “  successfully  ”  introduced  into  India  sleeping  sickness 
might  appear  there  in  due  course. — Manson. 

Mott  gave  some  analogies  between  trypanosomiasis  a. nil  syphilis. 
Possibly  the  fashion  in  which  the  two  organisms  (T.  gambiense  and  Sp. 
Pallida )  originally  invaded  man  was  the  same.  T.  gambiense  can  usually  be 
found  in  the  blood  with  ease,  Sp.  Pallida  cannot,  and  seems  able  to  multiply 
cnly  in  lymph  spaces  and  channels.  Possibly  the  deadly  results  of  infection 
with  T.  gambiense  as  compared  with  other  trypanosomes  is  due  to  T.  gambiense 
having  acquired  the  habit  of  migration  into  the  subarachnoid  space. 

Spirochetes  are  generally  believed  to  be  linked  to  the  protozoa  rather  than 
bo  bacteria.  A  Spirochsetal  invasion  clinically  differs  from  a  bacterial  one  and 
conforms  especially  to  certain  trypanosome  infections  and  there  is  great 
dmilarity  of  the  histological  lesions  of  the  nerve  tissues  of  chronic  trypano¬ 
some  infection, — e.g.  sleeping  sickness  and  th  emal  dt  coit  (Dourine)  of  horses 
— to  syphilitic  and  parasyphilitic  lesions.  There  is  further  similarity  in  the 
fact  that  lymphocytes  and  plasma  cells  are  found  in  the  cerebro-spinal  fluid 
in  trypanosome  diseases  of  animals  and  man,  e.g.,  sleeping  sickness. 

Sp-  Pallida  chough  now  transrniottsd  direct  irom  man  to  man  was  possibly 
it  oue  tune  dependent  upon  a  biting  insect  just  as  now  is  the  Spirochete  of 
bick  fever. 

One  essential  difference  in  effects  on  the  nervous  system  between  T.  gambiense 
and  Sp.  Pallida  is  that  whereas  every  case  of  this  trypanosome  infection  leads 
finally  to  invasion  of  the  nervous  system,  yet  in  syphilis  not  more  than  5  or 
10%  even  of  untreated  cases  do  this. 

T.  gambiense  is  the  special  organism  of  sleeping  sickness  whether  acquired 
in  the  Congo  State,  or  any  other  portion  of  Africa.  Europeans  are  just  as 
easily  attacked  as  the  natives.  It  13  very  doubtful  whether  the  Organic  Arsenic 
Com  pounds,  Mercury,  Trypan  Red,  etc.,  though  causing  the  trypanosomes  to 
disappear  from  the  blood,  vrill  attack  same  when  once  in  the  cerebro-spinal 
fluid,  as  these  drugs  do  not  pass  from  the  blood  into  the  cerebro-spinal  fluid. 
Various  workers  have  suggested  that  the  trypanosome  may  pass  into  latent 
endocallular  form.  . 

Some  experiments  on  clearing  the  natives  from  the  shores  of  v  ictom  JNyanza 
were  thought  to  prove  that  Glossina  Palpalis  retained  its  infectivity  for  a 
ner.iod  of  two  years,  but  there  may  be  numerous  meaus  of  re-infection  of  the 
Hi  6 13  • 

Ciinical  Study  and  Pathological  data  of  Human  Trypanosomes,  vide  Mott. 
— P.R.S.M.  Path.  Sect.  Nov.  ’10,  p.  1,  et  seq.  See  also  n./i7,104. 

Sodium  Arsanilate  Treatment. — Sudden  or  rapid  death  was 
frequently  the  termination  of  cases  of  deeping  sickness  treated  with 
full  courses  of  this  Organic  Arsenical. 

Tryparsamide  has  been  more  successful. 

There  are  indications  that  nature  is  working  out  a  cure  for  herself  by  attenu¬ 
ating  the  virulence  of  the  trypanosome,  or  by  some  other  factor  or  combined 

^Eighteenth  Bulletin  of  the  Sleeping  Sickness  Bureau.  —  It  is 

suggested  that  Glossina  Morsilans  is  harmless  to  man  when  occurring  on 
open  and  relatively  high  groun  ,  and  probably  dangerous  m  the. presence  of 
a  sleeping  sickness  “reservoir  ”  when  inhabiting  damp 
Possibly  the  development  of  the  trypanosome  m  the  body  of  Gloosma,  winch 
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in  favourable  circumstances  is  only  in  about  5%  of  these  flies,  does  not  occur 
in  relative  cold  or  dryness. — L.  ii./io,823. 

In  the  20th  Bulletin  of  the  S.S.  Bureau  records  of  50  cases  of  Europeans 
are  given, — of  these  thirty  are  known  to  be  dead.  One  of  the  survivors, 
infected  probably  in  1900,  is  regarded  a3  cured  with  Fowler’s  Solution. — Na 
Oct.  13/io,469.  For  more  recent  deaths,  vide  References,  postea. 

The  staying  of  the  disease  in  Uganda  by  clearing  the*  Northern  shores  of 
Victoria  Nyarsza  of  its  human  inhabitants  can  only  be  temporary.  The  mea¬ 
sure  is  not  curative.  It  will  be  necessary  to  determine  whether  the  animals- 
in  the  district  are  capable  of  acting  as  hosts  of  the  parasite. — B.M.J.  i./i  i,82. 

Experiments  on  eleven  antelopes  showed  that  after  tsetse  hies  had  been  fed 
upon  them,  their  blood  eight  days  later  transmitted  the  disease  to  all  the: 
monkeys  inoculated,  while  two-thirds  were  infected  after  an  interval  of  thirty 
days.  The  antelopes  remained  in  perfect  health,  although  in  eight  of  them 
trypanosomes  appeared  in  the  blood  for  a  few  days  only.  No  wild  antelope 
inhabiting  the  Victoria  Nyanza  shore  has  yet  been  found  to  be  naturally 
infected.  Birds  cannot  act  as  a  reservoir  of  the  trypanosome. — Sir  D  Bruce, 
Boy.  Snc.'s  Commission  Report.  .Tan.  1911. 

Wild  Game  &  T.  Gexmfoiense. 

There  is  little  or  no  evidence  to  incriminate  wild  game  as  reservoirs  of 
this  trypanosome.  Though  it  undoubtedly  originated  from  a  trypanosome  of 
animals  (probably  T.  brucei)  It  has  now  become  adapted  to  man  to  such  an  i 
extent  that  there  is  little  tendency  for  it  to  infect  game. — Wenyon,  539. 

Trypanosoma  lewisi, — the  common  rat  trypanosome,  is  akin  to  the  Trypano-  ■ 
some  of  sleeping  sickness. 

Infection  with  this  trypanosome  is  now  known  to  take  place  by  uninfected 
rats  eating  the  dejecta  of  fleas,  or  the  fleas  themselves  previously  fed  on 
infected  rats.  Yamasaki  (1924)  claims  that  the  dog  flea  is  able  to  infect  by 
its  bite  by  regurgitation  from  the  stomach. — Wenyon,  469. 

T.  evansi  causes  the  disease  surra  m  elephants,  camels,  horses,  etc.,  in  India 
and  Africa.  The  carrier  of  surra  has  not  yet  been  identified.  There  are  no 
tsetse  dies  in  India.  Details  of  differences  between  T.  evansi  and  T.  brucei 1 
are  given. — Sir  D.  Bruce,  Roy.  Soc.  per  Na.  June  15,  1911,  p.539.  Seealso 
abstract  of  this  authority’s  lectures  at  commencement  of  this  chapter. 

T.  Cruzi.  First  discovered  by  Chagas  in  1907  at  Minas  in  Brazil,  and  since 
found  to  occur  in  other  parts  of  Brazil  and  in  Venezuela  and  Peru.  Causes 
a  form  of  trypanosomiasis  often  termed  Chagas’  Disease,  occurring  in  children, 
but  assuming  an  acute  form  in  the  first  year  of  life.  There  is  fever,  and  . 
ansemia,  and  enlargement  of  liver  and  spleen  and  lymphatic  glands,  especially 
the  thyroid.  May  occur  in  adults.  Reduviid  bugs  are  the  transmitting  host. 
The  armadillo  is  a  reservoir  host.  Wenyon,  488,  et  seq. 

T.  grayi  identified  with  the  crocodile  trypanosome,  T.  Icochi,  infection 
of  the  crocodile  taking  place  through  its  mouth,  the  incubation  period  being 
4  days.  The  correct  name  of  the  Crocodile  trypanosome  is  T.  grayi.  Monitors  ■ 
found  not  to  harbour  trypanosomes. — C.  A.  Hoare,  Trans.  Rov.  Soc.  Trop- 
Med.,  25th  June,  1929,54. 

A  large  number  of  older  abstracts  have  now  been  remove 7 . — See 
Edn.  XVIII.,  Vol.  II.,  p.  564,  et  seq. 

International  Conference  on  Sleeping  Sickness. 

Held  in  London,  May,  1925,  nnder  the  Chairmanship  of  Mr. 
Ormsby-Gore,  Under  Secretary  of  State  for  the  Colonies,  the  other 
British  representatives  being  Dr.  Andrew  Balfour  and  Dr.  A.  G. 
Bagshawe,  together  with  representatives  from  France,  Italy,  Bel¬ 
gium,  ortugal  and  Spain.  Mr.  Ormsby-Gore  said  that  the  most 
important  problems  at  the  moment  were  administrative.  In  Central 
Africa,  native  social  life  wTas  so  intimately  hound  up  with  the  keep¬ 
ing  of  cattle  and  other  domestic  stock  that  th  problem  of  sleeping 
sickness  could  not  he  dissociated  from  that  of  animal  trypanosomiasis 
(naganab  Inquirers  were  always  brought  hack  to  the  physical  and 
administrative  problem  of  the  control  and  eventual  extermination 
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of  the  tsetse  fly  itself.  The  task  was  tremendous,  but  there  was 
hope. 

The  Conference  made  a  cries  of  recommendations,  the  most  im¬ 
portant  being  that  an  International  Commission  be  set  up  to 
investigate  certain  problems  in  Equatorial  Africa,  such  as  the  exis¬ 
tence  of  human  immunity,  and  the  comparative  value  of  trypano¬ 
cidal  agents,  the  part  played  by  animals  ?s  breeding  places, 
the  relation  between  trypanosomiasis  due  to  T.  gambiense  and  T. 
rhodesiense  respectively  and  the  effect  of  precipitins  applied  to  the 
blood  in  the  alimentary  carnal  of  the  tsetse  fly.  Uganda  and  the 
neighbourhood  of  Lake  Victoria  were  considered  the  most  suitable 
areas  for  study,  and  the  local  work  should  be  presided  over  by  Dr. 
H.  L.  Duke  (Bacteriologist  to  the  Uganda  Govt.).  The  Commission 
should  include  a  biochemist  and  entomologist  and  Dr.  Kleine  was 
invited  to  collaborate,  the  Commission  to  meet  at  Entebbe  at  the 
end  of  1925  or  in  January,  1926,  and  twelve  months  later  to  present 
a  special  report  to  the  League  of  Nations.  It  was  estimated  that 
£10,000  would  be  required,  the  various  Governments  concerned  to 
be  asked  to  contribute  to  a  common  pool;  also  recommended  that 
a  credit  balance  for  1926  of  £3,000  he  obtained  from  the  League  of 
Nations. — B.M.  J.  L/25, 977, 1014,1048. 

The  Commission  commenced  operations  at  Entebbe  early  in  1926, 
and  issued  an  Interim  Report  (C.H.536)  011  its  activities.  Few 
definite  conclusions  were  reached  but  the  lines  of  research  contem¬ 
plated  promised  results  of  considerable  importance. — B.M.  J.  i./28,225. 

Final  Report  of  the  League  of  Nations  International  Commission 


on  Human  Trypanosomiasis. 

Different  strains  of  T .  gambiense  show  great  differences  in  cyclical 
transmissibility  by  G.  palpalis,  and  it  is  justifiable  to  infer  that  at 
any  stage  of  infection  of  man  by  T.  gambiense  the  transmissibility  of 
the  trypanosome  by  G.  palpalis  may  be  lost.  Its  transmissibility 
diminishes  when  the  strain  is  introduced  into  a  sheep  or  goat  and 
after  some  months  in  these  animals  it  loses  its  transmissibi  Ay 
altogether  and  it  is  improbable  therefore  that  these  animals  play 
any  important  part  as  reservoirs  of  this  trypanosome  ;  cah  es  also 
are  a  negligible  factor.  T.  gambiense  may  lose  its  transmissibility 
quite  suddenly  on  transfer  from  one  host  to  another  by  cyenca  y 
infected  G.  palpalis.  T.  rhodesiense  and  T.  brucei  are  the  same 
species,  and  T.  rhodesiense  is  the  name  given  to  strains  o^  •  ’ruce\ 
that  can  utilise  man  as  a  host,  the  majority  of  strains  o  .  rucei 
being  incapable  of  so  doing.  The  selection  is  exercised  by  the 
trypanosome  rather  than  by  the  mammalian  host. 

Human  trypanosomiasis  never  spreads  in  the  absence  oj  ossi 
and  this  is  the  only  insect  in  which  the  trypanosomes  are  known 
;to  develop  cyclically.  The  virulence  of  the  strain  appears  ^ 
(entirely  independent  of  its  transmissibility.  .^V;on^ +  f 
the  factors  which  may  influence  the  transmissibi  1  y  s  ow 
four  possible  explanations  of  inhibitory  effect.  the  y,  .  ' 

.the  host,  ani  the  trypanosome  itself  the  transmissi  1  y 
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trypanosome  by  a  glossina  is  a  function  inherent  in  the  trypanosome 
itself. — H.  L.  Duke. 

The  Formol-Sel  test  is  unreliable,  as  there  are  several  tropical 
diseases  in  addition  to  trypanosomiasis  which  give  positive  reactions. 

Cultures  of  T.  gambiense,  T.  rhodesiense  and  T.  brvcei  obtained 
with  Ponselle’s  Medium  (q.v.),  using  the  same  Sodium  Chloride 
concentration.  Rabbit  serum  may  be  replaced  by  monkey  serum  for 
cultivation  of  pathogenic  trypanosomes  of  African  mammals. 
When  inactivating  the  media,  for  the  cul  ivation  of  pathogenic 
trypanosomes  in  the  higher  mammals  it  is  well  to  increase  the 
temperature  from  70°  to  75°. 

Trypanosomes  cannot  exist  in  a  medium  contaminated  by  bacteria. 
Efforts  to  obtain  positive  cultures  from  blood  and  cerebro-spinal 
fluid  of  little  value  as  a  diagnostic  method.  The  Complement- 
Eixation  test  should  furnish  more  fruitful  results  than  the  Precipitin 
test  in  identifying  the  blood  found  in  the  alimentary  tract  of  glos- 
sinse. — M.  Maximo  Prates. 

A  study  of  the  pathological  lesions  found  in  infected  monkeys 
showed  three  distinct  pathogenic  types  as  follows  : 

(1)  Chronic  manifestations  with  few  trypanosomes,  approaching  in  4  to  8 
weeks  sclerotic  and  infiltrative  lesions  of  hoematopoietic  organs,  meningo¬ 
encephalitis,  sclerosis  of  the  myocardium,  and  cachetic  phenomena  predis¬ 
posing  to  extraneous  complications.  This  group  characterises  the  pathogenic 
action  of  human  trypanosomes  of  the  G.  palpali-s  regions. 

(2)  Rapid  manifestations  with  few  trypanosomes,  approaching  terming 
lesions  in  2  to  4  weeks,  with  hyperllastic  and  hsemorrhagic  phenomena  in  the 
haematopoietic  organs,  myocarditis,  serositis,  and  nephritis,  the  early  passage: 
of  parasites  into  the  cerehro-spinal  fluid,  and  lesions  in  the  choroid  plexuses 
This  group  characterises  the  pathogenic  action  of  human  and  animal  trypano¬ 
somes  of  the  G.  morsitans  and  G.  swynnertoni  regions. 

(3)  Irregular  manifestations  of  intermediary  type,  reaching  in  8  to  10  weeks  ■ 
or  8  to  14  months,  lesions  of  the  first  or  second  type,  and  usually  chronic 
lesions  associated  with  rapid  terminal  lesions.  This  group  characterises  the 
pathogenic  action  of  trypanosomes  of  animal  origin  of  G.  palpal  is  regions 
(Damba  Island). 

Trypanosomal  myocarditis  frequently  causes  death  in  inoculated  monkeys 
due  to  massive  deposits  of  trypanosomes  in  the  myocardium.  In  view  of 
the  cardiac  disturbances  and  sudden  deaths  in  human  infections  due  to 
T.  rhodesiense  it  is  extremely  probable  that  in  these  forms  the  cardiac 
changess  are  very  severe  and  sometimes  more  important  than  the  changes  in  the 
nervous  system. 

The  cerebro-spinal  fluid  is  a  defensive  mechanism  against  the  invasion 
of  trypanosomes  (from  the  choroid  plexuses),  until  its  albuminoid  content  isi 
raised. — M.  Peruzzi. 

Epidemiology  in  the  G.  palgalis  and  T.  gamfoiense  areas. 
The  endemic  in  the  Semilki  area  is  serious,  the  virus  showing  a 
tendency  to  spread,  creating  fresh  foci  in  the  palpalis  distribution 
area.  There  is  every  likelihood  that  the  endemic  will  spread 
beyond  its  present  limits  and  that  the  virus,  which  is  sometimes 
Arsenic- fast,  may  spread  through  neighbouring  territories,  the 
natives  possessing  no  safeguards  and  being  themselves  the  first  to 
spread  it  owing  to  migratory  habits  and  racial  ties.  The  effects  of 
chemical  prophylaxis  are  thus  checked,  and  will  be  until  the 
movements  of  persons  and  traffic  are  supervised. 

In  the  Upper  Uele  district  (Belgian  Congo)  the  efforts  of  the  Medi¬ 
cal  Service  during  the  past  three  years  have  been  crowned  with 
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success,  and  the  disease  is  abating,  the  causes  being  complete  census 
cf  the  natives,  chemical  prophylaxis,  creation  of  a  road  system, 
and  the  prohibition  of  certain  areas.  There  is  no  likelihood  of 
the  disease  spreading  to  any  considerable  extent  in  this  area  during 
the  near  future. 

It  seems  that  the  “  danger  zones,’  the  reservoirs  of  trypanosomes, 
are  extremely  small  in  area,  and  are  easy  to  destroy.  Endeavours 
should  be  made  to  discover  these  reservoirs. 

With  regard  to  therapeutic^,  Tryparsamide  is  remarkably 
efficacious  and  should  be  used  systematically  in  all  cases  where 
possible  :  Sulphoxyl-Salvarsan  and  Bismuth-Tryparsamide  of  no 
practical  value,  and  Bayer  ‘  205  ’  should  be  reserved  for  Arsenic- 
fast  cases  and,  provisionally,  as  a  preventive  for  natives  exposed  to 
infection.— L.  Van  Hoof  and  H.  L.  Duke. 


Ge«eml  recommendations  for  the  (control  of  slsegisncj 
sickness. 

The  movement  of  native  should  be  controlled.  This  implies  : 
a  census  ;  the  use  of  an  identity  card  and  passport  by  each  native  ; 
delimitation  of  areas,  entry  into  and  departure  from  which  are  con¬ 
tingent  on  possession  by  a  native  of  a  visa  stating  he  is  free  from 
trypanosomiasis ;  legislation  to  give  force  to  these  regulations  and 
the  endowing  of  medical  authorities  with  judiciary  powers ;  an  in¬ 
ternational  agreement  for  the  control  of  the  disease  on  frontiers ; 
the  establishment  of  observation  posts  for  examination  and  control 
of  visas. 


There  should  be  compulsory  treatment  for  infected  natives. 
Heavily  infected  zones  should  be  evacuated.  Clearing  measures 
are  costly  and  of  little  permanent  value ;  in  palpalis  regions  they 
should  be  restricted  to  much-frequented  places  and  must  be  thorough 
and  well-maintained. — F.  K.  Kleine,  L.  Van  Hoof,  and  H.  L.  Duke. 
Abstracted  from  the  Tropical  Diseases  Bulletin,  Oct.,  ’28,  pp.  759-781. 

See  also  Organic  Antimony  and  Arsenic  Compounds  (Vol.  i.)  for 
recent  treatment  and  refs.,  e.g.,  pp.  159,167,206. 


Trypanosoma  Gambiense,  Characters  of. 

As  a  means  of  dilferentiation,  it  is  stated  that  T.  gambiense  is  capable  or 
affecting  G.  palpalis  and  only  rarely  G.  morsitans,  whereas  the  reverse  is  one 
case  with  T.  brucei  ( T .  rhodesiense),  though  in  the  blood  of  man  the  two 
trypanosomes  resemble  one  another  closely. — Wenyon,  455. 

fWoraohoSQfgy. — On  account  of  its  scarcity  in  the  blood  of  man,  its 
morphology  has  been  studied  chiefly  in  the  blood  of  animals,  e.g.,  gumea-pig 
and  rat.  Its  length  is  between  15  and  30  /a.  There  are  various  forms  a  short 
and  broad  which  has  no  flagellum,  a  long  thin  form  with  flagellum  and  an 
intermediate  form.  The  short  are  the  result  of  division  of  che  long  ones  ana 
they  grow  into  long  forms  which  divide  (Robertson,  1912).  Longer  torms 
than  above  mentioned  may  be  seen  up  to  40  /a.  Maclie  (^JA)  pointed  to  a 
stumpy  form  as  a  distinct  species  T.  nigeriense, — probably  merely  a  strain. 

The  nucleus  is  central  and  the  kinetoplast  a  point  a  short  distance  from  t 
posterior  end.  Undulating  membranes  are  of  moderate  width  and  not  greasy 
convoluted.  Granules  of  volutin  may  or  may  not  be  present  m  the cyfapn  ts  • 

Trypanosomes  in  the  cerebro -spinal  fluid  (in  the  later  stages  of  fbed.se  ) 
show  marked  want  of  uniformity  in  size  and  shape  involution  torms 
special  significance. — Wenyon. 

Staining  is  best  conducted  with  Leisbman’s  Stain,  ?.r.  ;  some  ^  1  ^ 
specimens  can  be  made  with  this  by  first  pouring  on  to  the  film  an  ^ 

to  stain  half  a  minute,  then  add  twice  the  volume  Oa  distilled  wat , 
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to  stain  further  half  an  hour.  Wash  in  distilled  water  and  dry  in  customary 
manner. 

Other  methods  of  staining  are  with  Thionin  Blue,  Methylene  Blrei 
Giemsa's  Stain  and  Borrel’s  Blue,  q.v. 

Manson  recommended  the  examination  of  the  blood  when  the  temperature 
is  high  ;  it  is  well  to  centrifugalise  as  the  trypanosomes  accumulate  in  the 
leucocyte  layer  above  the  red  corpuscles. 

Laveran's  Method  of  Staining  Trypanosoma. 

Prepare  thin  blood  films,  and  fix  in  absolute  alcohol  5  to  10  minutes.  The 
following  are  required  : — 

(1)  Solution.— Methylene  Blue  and  Silver  Oxide  (Borrel’s  Blue).  Prepare 

“  some  ”  Silver  Oxide  freshly  by  means  of  Silver  Nitrate  and  Sodium 
Hydroxide.  Wash  the  precipitate  with  distilled  water  thoroughly, 
and  add  to  it  a  saturated  solution  of  medicinal  Methylene  Blue.  Allow  v 
to  remain  for  a  fortnight,  occasionally  shaking. 

(2)  Aqueous  Solution  of  Eosin,  1  per  1,000. 

(3)  Solution  of  Tannin  5%,  or,  better,  a  solution  of  ‘  Tannin  Orange.’ 

Mix  just  before  use  :  No.  1  Solution  1  Cc.,  No.  2  Solution  4  Cc.,  Distilledl 

Water  6  Cc. 

Stain  in  a  flat  dish,  film  downwards,  for  5  to  20  minutes — 5  to  10  minutes  is 
enough  in  most  cases.  Wash  in  water  and  treat  with  tannin  for  a  few  minutes. 
Wash  in  water  and  then  in  distilled  water.  If  precipitate  found  on  the  pre¬ 
paration  wash  in  Clove  Oil  and  brush  olf  with  Xylol. 


References  to  Trypanosomiasis. 

For  older  references  see  Edn.  XVIII. 

Sleeping  sickness  in  the  Belgian  Congo.  45,000  patients  treated  over  a 
period  of  three  years.  At  first  only  Atoxyl  was  administered  and  com¬ 
plete  cure  was  not  effected  under  2\  to  3  months,  but  with  the  treatment  of 
Atoxjd-emetic  complete  cure  is  never  longer  than  1$  months. — J.  Schwetz, 
per  Jl.  Trop.  Med.,  April  15/24,96. 

Observations  on  transmission  and  prevention  (in  game -exterminated  areas). 
Man  seems  to  be  the  important  reservoir.  While  it  seems  possible  that 
T.  brucei  is  capable  of  conversion  into  as  train  pathogenic  to  man,  it  seems 
unlikely  that  this  often  happens  in  nature.— B.M.J.  i./23,394. 

Bayer  *  205  ’  is  described,  Vol.  I.,  p.  314.  Suggestions  for  its  manufacture. 
— B.M.J.  i./24,413. 

Sleeping  sickness  in  Africa.  League  of  Nations  Conference. — L.  i./25,1155. 

J.  O.  Shircore  suggests  the  possibility  in  T.  rhodesiense  infection  of  an 
uninfected  cerebro -spinal  fluid  becoming  infected  with  trypanosomes  from  the 
blood  carried  by  the  needle  in  lumbar  puncture,  or  by  bleeding  from  the  vessels 
of  the  spinal  membranes  damaged  by  passage  of  the  needle,  and  further 
suggests  that  the  blood  should  previously  be  cleared  up  by  Bayer  ‘  205,’  Atoxyl, 
or  Tartar  Emetic. — Trans.  Roy.  Soc.  Trop.  Med.,  Eeb.,  ’28. 

Lumbar  puncture  may  be  dangerous,  especially  if  repeated,  in  patients  with 
T.  rhodesiense  infection,  not  only  from  the  likelihood  that  blood  from  vessels 
ruptured  by  the  puncture  may  carry  trypanosomes  from  the  vessels  into  an 
uninfected  cerebro-spinal  fluid,  but  principally  because  the  blood  which  escapes 
into  the  cerebro-spinal  fluid  may  increase  the  albumin  content 
of  the  latter  sufficiently  to  allow  of  there  surviving  in  it  parasites  which  have 
reached  it  from  the  choroid  plexus,  which  is  actually  the  seat  of  the  early 
invasion  of  trypanosomes.  Further  studies  are  necessary  on  the  degree  of 
persistence  of  albumin  artificially  introduced  into  the  cerebro-spinal  fluid  and 
its  influence  on  invasion  of  the  parasites. — M.  Peruzzi,  Trans.  Roy.  Soc.  Trop. 
Med.,  June,  ’28,95. 

T.  brucei  of  Uganda  is  usually  non-pathogenic  to  cattle  of  Uganda,  and 
T.  vivax  usually  has  negligible  pathogenicity,  while  T.  congolense  causes  heavy 
death,  hut  by  passage  mechanically  from  ox  to  ox  it  loses  its  virulence  and 
becomes  non-pathogenic.  Transmission  occurs  readily  in  the  absence  of  the 
tsetse  fly.  No  satisfactory  method  of  diagnosing  chronic  cases  exists,  yet  it 
is  believed  that  it  is  usually  from,  the  relapses  of  such  animals  that  many 
outbreaks  in  Uganda  arise.  Tartar  Emetic  satisfactory  in  T.  Congolense 
infection,  hut  fails  to  cure  in  some  cases  and  leaves  ‘  premunized  '  animals 
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which  may  be  the  source  of  future  outbreaks.  No  satisfactory  treatment  vet 

E™  CCgUAMf3MOhard90n  (Uga"da  Vct-  Service>-  Tr“- 

In  cattle  harbouring  T.  congolense  or  T.  vivax  Tartar  Emetic  is  of  value _ 

as  many  as  80  %  may  be  saved  if  treatment  is  commenced  early,  1  Gm .  being 
given  intra\ enously  every  5  days  for  6  doses.  Of  no  value  in  horses  infected 
with  T.  brucei. — Wenyon,  462.  Has  proved  successful  in  saving  the  lives  of 
thousands  of  animals.  A  form  of  Antimony  which  can  be  injected  sub¬ 
cutaneously  is  urgently  required  for  practical  reasons.— LI.  E.  W  Bevan 
Trans.  Roy.  Soc.  Trop.  Med.,  Aug.,  ’28,154. 


Criticism  of  statement  that  ‘no  treatment  has  been  found  to  give  satis¬ 
factory  results  in  the  case  of  T.  vivax  infection  ’  (in  cattle).  After  a  single 
course  of  Tartar  Emetic  injections  relapses  to  T.  vivax  infection  are  the  excep¬ 
tion,  whereas  relapses  to  T.  congolense  infection  are  the  rule. — H.  E.  Hornby, 
Trans.  Roy.  Soc.  Trop.  Med.,  30  Jan.,  *29,403:  also  J.  N.  Hall,  ibid. 


Though  Bayer  *  205  ’  caused  rapid  disappearance  of  the  trypanosomes, 
the  nephritis,  and  in  some  cases  amblyopia  progressing  to  complete 
amaurosis  militated  against  its  general  employment. — Work  of  Sleeping 
Sickness  Commission  in  Portuguese  W.  Africa  in  i923,perT.D.B.,Oct.,’28,784. 

Tryparsamide. — In  patients  of  the  first  stage,  a  total  dosage  of  20  to 
40  Cm.  usually  suffices  to  produce  a  cure,  but  in  chronic  cases 
50  to  100  Gm.  is  necessary  (Van  den  Branden).  The  best  dosage  for  adult 
males  and  females  in  good  condition  is  3  Gm.  weekly,  and  in  poor  condition 
2  to  3  Gm. ;  for  children  0-5  to  2  Gm.  Action  is  rapid,  durable,  constant,  and 
definitely  superior  to  any  other  known  drug,  relapses  or  incomplete  cures 
being  due  to  extraneous  causes ;  toxic  reactions  are  negligible,  cases  of  total 
blindness  recorded  being  due  to  previous  Arsenical  treatment  (Marugo). 
Treatment  with  Soamin  and  Tartar  Emetic  more  prolonged  and  more  uncer¬ 
tain  than  with  Tryparsamide  ;  in  25  out  of  61  cases  treated  with  the  latter  the 
spinal  fluid  became  normal  (Van  den  Branden).  Of  100  cases  treated  all  were 
cured,  or  in  advanced  cases  the  disease  was  completely  arrested.  Can  be  given 
either  intravenously,  intramuscularly,  or  subcutaneously.  Quicker,  easier, 
and  less  painful  than  Atoxyl,  and  the  most  efficient  drucg  so  far 
available.  (Kellersberger).  The  single  course  of  50  Gm.  for  an  adult 
appears  to  cure  52%  and  to  ameliorate  greatly  48%  in  the  second  stage. 
Accidents  insignificant  and  ocular  troubles  rare  and  not  severe  (Infante). 
The  drug  is  of  great  moral  value  to  the  natives  ‘  who  witness  veritable  resur¬ 
rections,5  and  are  beginning  to  have  as  much  confidence  in  the  treatment  of 
deeping  sickness  as  they  have  in  the  treatment  of  yaws  and  syphilis  (Trolli). — 
Abstracts  of  eight  papers  on  the  use  of  Tryparsamide,  Ann.  Soc.  Beige  de  Med. 
Crop.,  per  T.D.B.,  Oct.,  *28,790-794. 

Bayer  ‘ 205 — Given  intrathecally,  alarming  symptoms  may  follow 
>ven small  doses. — Per  T.D.B.,  Oct.,  ’28,795.  .  , 

‘  Tryponarsyl  Meurice  5  is  a  Belgian  product  of  the  same  chemical  formula  as 
Tryparsamide  and  having  the  same  action  on  human  trypanosomiasis. 


Bacillus  Tuberculosis. 

Relationship  between  Human  and  other  forms  of  Tuberculosis. 

The  Royal  Commission  on  Human  and  Bovine  Tuberculosis  in  its 
Reports  (1907-1911)  found  that  the  human  and  bovine  types  are 
norphologically  indistinguishable,  but  cultural  characters  of  the 
organisms  differ,  also  the  pathogenic  effects  on  different  animals. 
Che  human  types  grow  more  luxuriantly,  although  Bovine  Bacilli 
'ary  among  themselves  in  luxuriance  of  growth.  Re  pathogenicity  , 
uily  cattle,  goats,  pigs  and  rabbits  are  susceptible  to  the  Bovine 
bacillus  but  not  to  the  human  ;  guinea  pigs  and  monkeys  are  sus- 
eptible  to  both  types.  Possibility  of  transmuting  one  type  into 
the  other  cannot  be  denied,  though  experiments  for  the  most  p<u 
died.  Both  types  have  been  obtained  in  certain  instances  from 
the  same  patient,"  The  cultural  differences  are,  however,  not  sufficient 
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to  establish  the  two  as  distinct  organisms .*  In  a  considerable  propor¬ 
tion  of  cases  of  tuberculous  disease  in  man  the  lesions  are  caused  by 
bacilli  in  every  respect  indistinguishable  from  the  bovine  type. 

Mammals  and  man  can  be  reciprocally  infected.  Bovine  animals 
are  not  completely  immune  to  the  human  type,  although  they  possess 
a  high  degree  of  resistance  to  it.  The  bovine  has  been  found  in 
man.  The  majority  of  human  cases  from  which  bovine  bacilli  were 
recovered  were  instances  of  tuberculous  disease  in  children.  Infec¬ 
tion  by  cow's  milk,  beef  and  pork  is  possible, — infants  and  young 
children  are,  therefore,  specially  endangered.  Even  in  adolescents 
and  adults  so  large  a  proportion  as  5  out  of  55 — the  number  in¬ 
vestigated — showed  the  presence  of  the  bovine  type,  thus  indicating ; 
the  same  sources  of  infection  as  are  possible  at  other  periods  of  life. 
— B.M.J.  ii./i i,122.  L.  ii./n,166. 

The  fact  is  proved  beyond  question  that  tuberculous 
aWection  of  the  cervical  glands  and!  of  the  abdomen  in 
young  children  is  in  a  large  number  of  cases  set  up  by  the 
bovine  type.  With  regard  to  infectivity  of  milk  the  importance 
of  dosage  in  the  transmission  of  tuberculosis  is  brought  out.  The 
virulence  of  the  subsequent  infection  is  almost  always  in  direct 
proportion  to  the  size  of  the  dose  administered, — this  doubtless  $ 
accounts  for  the  diminishing  susceptibility  of  the  human  subject: 
to  the  effects  of  the  bovine  type  of  disease  as  age  advances, — 
B.M.J.  ii./i r,180  (Leader).  Vide  also  B.M.J.  ii./n,628,634.  P.J. 
ii./i  i,492. 

Prof,  Crosio,  of  Italy,  endeavoured  to  upset  the  findings  of  the  Royal  Com¬ 
mission  on  Tuberculosis.  He  claims  that  where  there  is  much  tuberculosis 
in  animals  there  is  little  in  man  and  per  contra ,  where  there  is  much  in  man 
there  is  little  or  none  in  animals.  Data  are- given  showing  that  consumption 
of  European  cows’  milk  is  associated  with  prevalence  of  tuberculosis  in  various 
countries,  whilst,  e.g.,  in  Morocco,  where  there  are  no  European  dairy  cows, 
tuberculosis  is  unknown.— -B.M.J.  L/13, 96. 

Infectivity  of  Tuberculosis. — Numerous  criticisms  of  H.  Batty 
Shaw’s  lecture  on  Pulmonary  and  other  forms  of  Tuberculosis 
reported — L.  1./20,  Jan.  24,  are  answered  by  the  lecturer — L.  h/20, 
517  :  “  There  are  so  many  good  arguments  for  the  theory  that  the; 
only  infection  with  tubercle  bacillus  which  really  matters  is  the  one 
contracted  in  childhood  that  one  hesitates  to  be  optimistic,  as  these 
critics  axe*  that  segregation  will  stamp  out  tuberculosis.”  One. 
critic  (0.  M.  Bolden)  goes  so  far  as  to  prophesy  that  tuberculosis 
will  in  a  generation  be  as  uncommon  as  leprosy.  As  to  cleaning 
up  herds  of  infected  cows  the  tuberculin  test  is  not  satisfactory.! 
Cattle  may  be  tuberculous  and  yet  not  give  the  tuberculin  reaction.!) 

Possible  Test  to  distinguish  Human  and  Bovine  Types  of  Tubercle 
Bacillus. — The  rabbit  (synovial  membrane  of  the  knee  joint)  is  injected 
with  a  bacillary  emulsion  (not  mixed  infection)  or  with  pus  or  other  patho¬ 
genic  fluid.  By  the  amount  of  reaction  it  is  claimed  possible  to  determine 
nature  of  infection,  i.e.,  if  bovine  the  changes  are  rapid  and  acute,  if  human- 


^History  of  Tuberculosis.  Schorstein  Lecture  (Tubercle  bacillus  dis¬ 
covered  by  Koch  in  1882).  It  seems  now  to  be  established  that  Koch  was 
right  in  stating  that  human  and  bovine  tuberculosis  are  not  the  same  disease 
and  that  there  are  pathogenic  differences  cannot  be  denied. — P.  Kidd,  B.M.J, 
ii./22,987. 
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the  reaction  is  only  slight.  The  distinction  is  stated  to  be  clinicaliv  and 
pathologically  most  striking— B.M.J.  ii./i2, 1433.  U1iy  aiKi 

A  report  on  the  results  of  a  chemical  investigation  undertaken  bv  Arthur 
Harden,  F.R.S.  (assisted  by  S.  G.  Walpole),  at  the  request  of  the  Eo?al  Com' 
mission  was  published  as  Appendix,  Vol.  VI.,  of  the  final  Report  of  the 
Commission.  It  contains  a  systematic  quantitative  comparison  of  the  action 
Ox  tli6  two  types,  and  s^iows  tli&t  no  definite  physiological  difSeroncc 
has  been  detected  between  the  human  and  bovine  types  of  tubercle  bacilli 
The  report  contains  much  bacteriological  and  chemical  detail,  and  must  he 
consulted  by  those  requiring  detail  of  the  investigation. 

International  Tpbkp.culobis  Congress  at  Rome.— B.M.J.  i  /12  90s  9%- 
Infection  of  the  iiuman  being  by  the  tuberculous  cow  can  and  does  occur 
An  answer  to  "  Dangers  of  Sterilised  Milk.” by  R.  Mond. — L  i  / 14  145 

Portals  of  entry  of  the  Tubercle  Bacillus  include,  especially  in’ childhood 
the  respiratory  system,  alimentary  tract,  mucous  membrane  of  the  naso¬ 
pharynx,  the  skm  and  the  placenta — antenatal  infection.' — Necessity  of 
directing  prophylaxis  towards  suppression  of  contamination  from  man  to 
man  and  principally  in  the  family.  Bovine  infection  is  of  less  freouenev— — 
E.  Emrys-Roberts,  B.M.J.  i./i3,210. 


Tuberculous  Milk,  Report  on. — 20%  of  samples  examined  were  tuber¬ 
culous. — B.M.J  ii./i+.7l.  See  also  G.  S.  Elliston,  B.M.J.  i./2i,l74,  and  a 
Leader,/*  The  Milk  Supply,”  showing  the  unsatisfactory  state  of  control.— 
B.M.J.  L/21,236-  For  T.B.  in  milk  see  also  S3.  467  et  seq. 

Children  and  tuberculous  milk.  Attitude  of  public  authorities— a  good 
letter.— R.  Stenhouse-Wiliiams,  L-  ii./2o,869. 

Hereditary  factor  in  tuberculosis-— Karl  Pearson.  L.  ii./2o,891. 

The  bovine  ty&e  is  distinctly  more  susceptible  to  the  prejudicial 
effect  of  ordinary  atmospheric  influences  (daylight  anti  drying)  than 
is  the  human  type  of  tubercle  bacillus.  This  difference  between  the  types 
may  in  part  explain  why  aerial  infection  with  the  bovine  type  is  so  infrequent 
in  human  beings. — L.  Findlay  &  W .  B.  M.  Martin,  B.M.J-  i./i5,110. 

Human,  Bovine  and  Avian  Tuberculosis  Differentiated.  The  human 
type  ia  not  confined  to  man  or  even  to  mammals,  nor  the  avian  type  to  birds, 
while  the  bovine  occurs  in  a  large  variety  of  animals,  not  excepting  man 
himself.  The  test  for  specific  virulence  in  usually  limited  to  inoculation  of 
the  rabbit.  Occasional  failure  in  the  resisting  power  of  these  animals  to  human 
tubercle  bacillus.  Useful  tables  are  provided  showing  inter  alia  susceptibility 
of  various  animals  to  infection  with  the  three  types.  The  fowl  and  other 
domestic  birds  are  insusceptible  to  human  and  bovine  bacilli.  Spontaneous 
tuberculosis  in  the  dog  is  relatively  uncommon.  Thi3  animal  is  difficult  to 
infect  artificially.  Both  mammalian  types  are  capable  of  infecting  dogs, 
but  the  avian  type  never.  Of  the  deaths  attributed  to  tuberculosis  of  all 
kinds  about  6- 5%  are  attributable  to  bovine  bacilli  and  therefore  to  infection 
coming  from  the  cow,  probably  in  the  immense  majority  of  cases  through 
milk. — L.  Cobbett,  L.  h/22,979. 

The  figure  for  bovine  Infection  in  Manchester  is  5G%,  the  route  of  infection 
being  as  a  rule  via  the  digestive  tract. — L.  ii./2i,1277. 

Bone  tuberculosis  in  children.  Out  of  150  cases  27  %  bovine  type. — Sir  H. 
Gauvain,  B.M.J.  ii./2i,201. 

Tubercle  bacilli  derived  from  sputum  by  cultivation-  Of  212  cases  of 
phthisis  pulmonalis  in  England  and  Scotland,  205  were  the  standard  human 
type,  4  v/ere  atypical  human,  and  3  standard  bovine-  Antiformin  method 
used  for  obtaining  cultures-  No  other  investigator  in  this  country  has  culti¬ 
vated  from  tuberculous  sputum  any  but  tubercle  bacilli  of  human  type- 
A-  S-  Griffith,  L.  i./i6,721.  .  ,  ,  _  ..  , 

In  England  and  Wales  in  1909,  10,000  children  under  the  age  of  5  died 
from  tuberculosis  (other  than  pulmonary  tuberculosis)  and  it  is  estimated 
that  70%  of  our  dairv  cattle  are  affected  with  tuberculosis. — B.M.J  i./i3-9n 

Tubercle -Immune  Cattle— an  attempt  to  breed,  employing  Kerry  Cattle 
bv  crossing  with  Somerfords. — L.  ,T •  Picton,  B.M.J-  i i . / x 8 , 1 57 . 

‘in  New  Zealand  the  control  of  Tuberculosis  is  facilitated  by  the  fact 
that  the  percentage  of  animals  affected  is  smaller  than  in  this  country,  and 
secondly  that  tuberculosis  had  been  scheduled  as  a  contagious  disease  in 
New  Zealand  for  a  considerable  number  of  years.  Dairy  cattle  are  under 
systematic  examination  both  on  import  there  and  in  use.  Owners  of  *nfec  /e< 
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cattle  are  compelled  to  report  suspected  disease  and  compensation  is  granted 
for  cattle  condemned. 

Upwards  of  60%  of  milch  cattle  are  tuberculous.  Decreasing  mortality 
from  tuberculosis  among  adults  probably  largely  due  to  increasing  attention 
to  general  hygiene  and  cleanliness.  A  further  possibility  is  that  ingestion 
of  the  organisms  in  milk  during  childhood  may  assist  in 
setting  up  and  increasing  general  resistance  of  foody. 
While  adult  tuberculosis  rate  is  declining,  consumption  of  milk  is  steadily 
increasing.  Rbmer’s  law  that  where  tuberculosis  is  rare  it  is  acute  and  fatal, 
but  where  common  it  is  chronic  and  relatively  benign,  is  finding  increasing 
support.  What  would  be  the  state  of  this  country  if  we  eradicated  tuber¬ 
culosis  without  doing  so  in  the  rest  of  the  world  ?  Tubercle -free  milk  not 
desirable,  if  we  could  ensure  regular  optimum  dose  of  bacilli.  Danger  from 
milk  less  due  to  presence  of  bacilli  than  to  presence  of  excessive  number  of  f 
bacilli. — B.M.J.  iL/24,6'76. 

Prevention  of  bovine  tuberculosis. — B-M.  J.ii./24,1123. 

It  will  be  impossible  to  rear  cows  free  from  tuberculosis  while 
their  resistance  is  lowered  by  constant  milking  without' 
any  corresponding  Vitamin  ‘  A  ’  addition  to  their  food.  The  calves  are  gener¬ 
ally  fed  on  artificial  foods,  chiefly  Linseed  Oil,  deficient  in  Vitamin  ‘A.’ — 
M.  J.  Rowlands,  L.  i./25,1163. 

Human  bacilli  produce:  Pulmonary  tuberculosis,  tuberculous 
laryngitis,  secondary  intestinal  ulceration,  fistula  in  ano. 

Bovine  bacilli  produce:  Enlarged  lymph  glands,  abdominal 
tuberculosis,  lesions  of  bones  and  joints,  meningitis,  acute  miliary  tuber¬ 
culosis,  lupus,  and  rarely  secondary  extension  to  lungs. 

The  infections  are  antagonistic  to  each  other  and  human  and  bovine  bacilli; 
are  rarely  found  in  the  body  at  the  same  time.  Practical  measures  are  eradi¬ 
cation  of  tuberculosis  from  dairy  cows  and  pasteurisation  of  all  milk  for  human 
consumption. — N.  Raw,  B.M.J.  L/27, 373. 

Saliva  of  little  importance  in  the  spread  of  tuberculosis,  tubercle  bacilli 
being  found  in  only  1-5%  of  fairly  strong  patients.  Cough  spray  the  most 
dangerous  channel  of  infection,  the  bacilli  being  found  in  50%  of  cases. — 
B.M.J.E.i./25,5. 

The  present  position  of  the  tuberculosis  problem. — Sir  A.  Xewsholme 
L.  i./26,1021. 

A  resum6  of  current  literature  on  tuberculosis.- — Pres. ,  Aug. ,  '27,271. 

Role  of  monocyte  in  tuberculosis.— John  Hopkins,  Hosp.  Bull.,  Oct..  ’25,, 
per  Ji.A.M.A.  ii./25,1754. 

Tuberculosis  in  the  Tropics. — The  author  stated  he  had  never  met  a  case 
of  pulmonary  tuberculosis  in  which  he  had  been  able  to  satisfy  himself  that 
any  good  had  resulted  from  the  administration  of  any  form  of  Tuberculin , , 
though  he  had  seen  many  cases  in  which  chances  of  recovery  were 
destroyed  by  its  use.  Before  clinical  use  is  made  of  such  a  remedy,  over¬ 
whelming  evidence  should  first  be  produced  that  it  confers  immunity  on  animals , 
Diagnostic  Tuberculin  not  now  employed  by  Ministry  of  Health,  owing  to 
risk  of  revival  of  an  apparently  arrested  or  quiescent  affection.  ‘  Gigantic 
errors  in  diagnosis .  '  Of  100  cases  taken  at  random  of  soldier 
pensioned  for  tuberculosis,  one-third  were  proved  by  the  Ministry  of  Pensions 
to  be  wrongly  diagnosed.  In  206  of  a  further  271  cases  invalided  for  pulmonary 
tuberculosis,  tubercle  bacilli  had  never  been  found  in  the  sputum,  and  only 
22  of  the  cases  on  subsequent  examination  presented  unequivocal  evidence- 
of  the  continued  presence  of  pulmonary  tuberculosis — that  is,  249  cases  cured 
out  of  271,  all  due  to  sanatorium  treatment !  The  finding  of  tubercle  bacilliil 
in  the  sputum  the  only  positive  proof  of  the  presence  of  pulmonary  tuber¬ 
culosis.  Tuberculosis  problem,  to  a  very  large  extent,  a  housing  problem  in 
all  parts  of  the  world,  including  the  Tropics.- — Sir  James  K.  Fowler,  Int.  Conf. 
Trop.  Am.,  '24,796-814. 

From  a  study  of  the  subject  in  Manchester  not  less  than  25%  of  the  tuber-  - 
culous  children  under  five  years  of  age  suffered  from  infection  of  bovine  origin 
and  this  estimate  is  much  lower  than  one  based  on  probabilities  would  be. 
— Prof.  S.  DeRpine,  B.M.J.  ii./i2,1486. 

Hamburger  came  to  the  conclusion  that  95%  of  all  the  children  in  Vienna 
aged  15  are  infected  with  tuberculosis,  the  infection  being  by  aspiration  from 
man  to  man. 

Tuberculosis  in  infancy.  An  investigation  into  the  conditirns  in 
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Edinburgh  (371  cases)  compared  with  results  of  Hamburger  and  others.  Bovine 
infection  in  the  Edinburgh  cases  have  a  considerable  share  in  tubercnle  in¬ 
fection  in  that  rit.v. — ii./r2,677. 

Raiiubearing  Winds. — Prevalence  of  pulmonary  tuberculosis  increases 
considerably  in  districts  exposed  to  strong  Rainbearing  Winds,  e.<7.,in  those 
exposed  to  W.,  S.W.  and  N.W.  winds.  In  these  districts  in  England  death 
rate  is  1  per  1,000  per  annum,  and  in  districts  sheltered  from  these  winds  the 
rate  is  nil.  Pr.,  Jan., ’13, 300. 

Wet  Winds  and  early  phthisis.  As  a  result  of  an  investigation  extending 
over  25  years,  a  mass  of  diverse  evidence  has  been  collected,  clearly  pointing 
to  one  and  the  same  thing,  that  prevalent,  strong,  rain-bearing  \vinds  exert 
a  profound  influence  on  phthisis,  affecting  both  its  incidence  and  course. 
The  chance  of  becoming  phthisical  is  at  least  twice  as  great  in  exposure  to 
these  winds  as  in  shelter  from  them,  while  the  chance  of  recovery  is  also  twice 
as  great  when  sheltered  from  them  ;  there  is  therefore  no  detail  of  treatment 
more  vitally  important  to  the  patient  than  the  placing  of  him  in  effective 
shelter  from  these  winds. — W.  Gordon,  B.M.J.  ii./24,985. 

Tuberculosis  incidence  and  climate  in  India. — “The  direction, steadi¬ 
ness  and  strength  of  the  rain-hearing  winds  appear  to  he  the  most  important 
factors,  in  addition  to  high  rainfall  and  absolute  humidity,  in  influencing  the 
prevalence  of  pulmonary  tuberculosis  in  Indian  jails.”  Strong  support  of 
Dr.  W.  Gordon’s  (Exeter)  views. — Sir  L.  Rogers,  B.M.J.L/25, 256-9 . 

Persons  of  gouty  *  diathesis  '  or  of  gouty  parentage  show  a  marked  resistance 
to  tubercle. — H.  E.  Waller,  Pres.,  Nov  ,  1913,298. 

Tuberculosis  in  Dogs  is  comparatively  rare — it  is  almost  invariably 
due  to  infection  from  a  human  source.  The  symptoms — emaciation,  loss  of 
strength,  etc.,  are  easily  recognised. — B.M.J  ii./i 3.827.  On  the  other  hand 
we  read  the  prevalent  opinion  that  dogs  are  practically  immune  to  tuber¬ 
culosis  is  erroneous.  In  three  years  135  cases  were  recorded,  all  being  verified 
anatomically  and  bacteriologicallv.  The  disease  is  more  prevalent  among 
dogs  in  town  than  in  country  districts.  Cats  also  are  capable  of  infection, 
but  are  less  frequently  affected  than  dogs.  Horses  seem  to  be  very  rarely 
affected,  scarcely  one,  in  15,000  cases  examined,  has  been  recorded. — Cadiot. 
P..T.  i./i4,287. 

Tuberculin. — Active  principle  isolated,  it  is  said,  at  the  University  of 
Chicago.  A  crystalline,  water-soluble  protein  of  the  nature  of  an  albumin, 
formed  directly  by  the  tubercle  bacillus,  which  is  unstable  and  quickly  becomes 
denatured.  In  view  of  this,  the  Tuberculin  reaction  may  be  interpreted  as  an 
allergic  protein  reaction. — Jl.A.M.A.  ii./28,648. 


Tuberculin  Dispensary  Treatment  is. dealt  with  in  Yol.  I. ,  p.  944. 

The  following  recent  note  may  he  given  here  : — 

None  but  experts  should  give  Tuberculin  for  diagnosis  or  treatment,  and  not 
even  the  best  qualified  medical  practitioner  should  use  it  in  treatment  without 
at  least  three  months  ’training  at  a  Tuberculin  Dispensary.  Rather  than  waste 
money  trying  to  teach  ignorant  people  how  to  prevent  tuberculosis  it  should 
be  sr>ent  in  educating  medical  men  to  recognise  and  treat  the  disease  so  as  to 
prevent  it  becoming  infectious.  Tuberculin  could  reveal  serious  tuberculosis 
that  could  not  be  detected  in  any  other  way.  In  1927  the  Ministry  of  Healtli 
spent  £3,150,000  in  dealing  with  consumption.  St.  Pancras  s share  was  -22,000 , 
which  allowed  £10  for  the  treatment  of  each  patient. .  At  this  cose,  by  lubei- 
culin  Dispensary  methods  5  to  10  times  as  many  patients  could  be  treated  as 
sanatoria  could  treat,  with  better  results — the  patient  coind  often  go  on 
working  and  providing  for  his  family.  Sanatorium  treatment  a  curse  to  the 
taxpayer,  the  patient,  and  the  sanatorium  doctor..  The  scientific  method 
has  not  had  a  fair  trial  in  any  country,  because  it  is  highly  technical,  dimcoit 
to  learn,  to  teach,  and  to  practise,  and  its  evaluation  demanded  exacting 
conditions  ;  leading  men  had  rejected  Koch’s  work  and  teaching  because  they 
have  never  seriously  investigated  it  under  these  conditions.  ^°£gda.e 
have  been  given  in  the  wrong  way  at  the  wrong  time,  and  ™  the  wrong  cas -  . 
Experiences  at  the  Tuberculin  Dispensary  in  London  showed  that  m  all 
patients  in  Stages  I  and  II,  where  tubercle  bacilli  were  found  m  tT  rmlegm 
68%  were  alive  at  the  end  of  8  to  10  years,. and  70%  able  to 
ordinary  occupations;  the  L.C.C.  results  m  similar  cases,  under  sanatormn 
treatment,  were  28%  alive  at  the  end  of  four  years  The *  advocacy  of  Tuber 

eulin,  both  as  a  diagnostic  and  curative  agent,  rests  on  facts  that  can  a 
Impeached. — W.  Camac  Wilkinson,  B.M.J.  ii./2o,444. 
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Staining  Methods  for  B.  Tuberculosis : 

ZieM  Neelsen  method;  Sputum  and  sections- — 1.  Prepare  film  from 
sputum  or  a  section  ready  for  staining,  and  fix  by  usual  methods.  2.  Heat 
filtered  carbol -fuchsin  in  a  test-tube  and  cover  specimens  with  it  entirely  ; 
stain  films  5  mins.,  sections  10  mins.  (Carhol-Fischsin  Solution  Neelsen’s 
Solution,  is  prepared  by  mixing  Concentrated  Alcoholic  Fuchsin  *  Solution 
1  with  5%  Carbolic  Acid  Solution  9,  slightly  warmed.)  3.  Wash  well  in  water. 
4.  Decolourise  almost  completely  by  immersing  in  25%  sulphuric  acid.  (If 
3%  Hydrochloric  Acid  in  95%  Alcohol  be  used  instead  smegma  and  similar 
organisms  are  excluded).  5.  Wash  well  in  water.  6.  Counterstain  with 

Alkaline  Methylene  Blue— sputum,  1  to  2  mins.  ;  sections,  3  to  4  mins- 
This  stain  is  prepared  by  mixing  saturated  Alcoholic  Methylene  Blue  Solution 
142  mins.,  with  1  ounce  of  a  1  in  10,000  solution  of  Caustic  Potash.  (Note- — 
Medicinal  Methylene  Blue  is  far  more  soluble  than  ordinary  and  should  i 
be  used. — W.  H.  M.) 

Carfoolised  Methylene  Blue  is  also  employed  : — Dissolve  Methylene  Blue 
1  as  much  as  possible  in  Alcohol  90%  7,  and  add  Phenol  Solution  5%  70,  allow 
to  settle  and  decant.  7.  Wash,  dry,  and  mount  in  Xylol  Balsam  (sputum) 

8.  If  section  dehydrate  with  alcohol,  clarify  with  xylol,  and  mount  in  xylol 
balsam.  If  dehydrated  with  anilin  oil  instead  of  alcohol  a  clearer  preparation 
is  produced. 

Examine  wherever  possible  the  first  sputum  expectorated  after  the  night V 
sleep. 

Fuchsin- Aniline  Green  Method. 

Solution  A.  Fuchsin  10,  Absolute  Alcohol  100. 

,,  B.  Strong  Ammonia  Solution,  3.  Water  100. 

,,  C.  Water  80,  Nitric  Acid  20,  Malachite  or  Iodine  or  Acid  Green 
q.s.  to  saturate.  Methyl  Green  does  not  give  satisfactory  results. 

Add  one  part  of  A  to  10  of  B.  Warm  until  vapour  arises,  immerse  1  minute, 
wash  with  water,  then  immerse  in  C  40  seconds.  Wa-sh  off  thoroughly.  Bacilli 
red  on  pale  green  ground. 

Recognition. — Delicate,  straight,  or  more  usually  slightly  curved  rods.; 
When  stained,  usually  beaded  in  appearance-  The  length  of  the  organism 
is  commonly  said  to  be  about  one-quarter  to  one-half  the  diameter  of  a  red 
blood-corpuscle,  but  it  varies  considerably.  Involution  and  branching  forms 
occasionally  met  with.  (Gram  -f ). 

The  Tubercle  Bacillus  is  about  1  y.  in  length  when  grown  on  Blood  Serum  and 
from  1-25  to  6*5  ^  in  the  tissues. 

Present  in  large  numbers  when  the  process  is  acute,  but  relatively  scanty} 
or  absent  in  chronic  forms  of  tuberculosis,  e.g. , caseous  non-suppurating  glands, 
lupus,  &c. 

Tubercle  Bacilli  contained  in  sputum  retain  their  vitality  for  a  considerable 
time  even  when  the  sputum  dries  up 

The  actual  staining  agent  in  the  Ziehl-Neelsen  technique  is  an  additive  pro¬ 
duct  of  the  Phenol  and  basic  dye  employed. — B.C.A.,  Dec. ,  ’28,1403. 

SpengJer’s  Method. — (1)  Stain  with  Carbol  Fuchsin  steaming  for  3-5 
minutes,  (2)  Pour  off  Carbol-Fuchsin  and  apply  Picric-Acid  Alcohol  (2  Gm. 
Picric  Acid  in  40  Cc.  distilled  water;  stand  for  24  hours,  filter  and  add  equal: 
vol.  96%  Alcohol)  for  2-3  seconds,  (3)  Apply  3-4  drops  15%  Nitric  Acid  for 
5  seconds,  (4)  Pour  off  and  apply  Picric-Acid  Alcohol  till  sputum  looks  yellow, 
(5)  Wash,  dry  and  mount.  Considered  by  many  superior  to  all  other  methods. 
—Stitt. 

To  obtain  satisfactory  specimens  of  sputum. — Tubercle  bacilli  are  often  noti 
found  in  sputum  owing  to  bad  specimens.  An  active  cough  reflex  may  be 
excited  by  sniffing  vapour  of  essential  oil  of  mustard  from  neck  of  bottle  con¬ 
taining  a  small  quantity.  When  this  fails  intralaryngeal  injection  by  syringe 
of  a  few  drops  of  a  weak  solution  of  Sodium  Bicarbonate  to  which  is  added  a 
little  Hydrogen  Peroxide  ;  or  alternatively  transnasal  instillation  of  a  few  drops 


*  Distinguish  Fuchsin  from  Acid  Fuchsin,  Syn •  Fuchsin  ‘  S,’  Acid 
Magenta,  a  mixture  of  the  Ammonium  and  Sodium  Salts  of  trisulphonic 
acids  of  Rosaniline  and  para-Rosaniline.  It  is  made  by  sulphonating  Rosani- 
line  Monohydrochloride  (Fuchsin)  with  ‘Oleum’  and  neutralising  the  sulphonic 
acids  obtained-  It  is  more  soluble  tlian  ordinary  Magenta.  The  formula  of 
Sodium  Acid  Fuchsin  is  C,oHl8N8(SO,Na),.H,0. 
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t'J}®  solution.  The  administration  for  a  few  days  of  Potassium  Iodide  also 
facilitates  expulsion  of  sputum.— Sir  J.  Dundas  Grant,  B.M.  J.i./28  628 
Rosolic  Acid  Method. —specially  tor  u,  i'uuerculums  m  tissues.  Stain 
iu  noo  oarPol  fuchsia  tor  o  minutes.  Wash  quickly  in  tap  water.  Dip  five  or 
six  tunes  in  saturated  Alcoholic  Solution  of  Rosolic  Acid  (Corallin)  till  fuciisin 
is  removed .  Wash  in  water  and  counter-stain  in  saturated  Alcoholic  Solution 
of  Methylene  Blue. 


Konrich’s  Method.  Stain  with  hot  Carbol-Fucnsin  for  }  to  2  minutes, 
rinse  with  water,  decolorise  with  10%  Sodium  Sulphite  solution  for  4-  to  1 
minute,  rinse  with  water,  then  counter-stain  with  Malachite  Green  (50  Cc  of 
saturated  aqueous  solution  of  Malachite  Green  in  100  Cc.  Distilled  Water) 
for  i  to  1  minute. — Y.B.P.,  1922,  39,40. 

Harrison’s  (L.E.)  Stain  consists  of  1  Gm.  basic  Fuchsin  added  to  100  Cc. 
Distilled  Water.  To  75  Cc.  of  the  filtrate  is  added  10  Cc.  37  %  Liquor  Formal- 
dehydi,  10  Cc.  saturated  aqueous  solution  of  Phenol,  and  5  Cc.  Glycerol. 
Stains  tubercle  bacilli  and  Vincent’s  organisms  a  brownish-black  against  light 
yellow-brownish  background.  Gram-positive  bacteria,  the  diphtheroid  group, 
and  spore  forms,  also  stain  well. — Ji.  Lab.  Clin.  Med.,  per  Jl.A.M.A.iL/25,636. 

Cultivation. — B.  tuberculosis  was  first  grown  on  blood  serum  by  Koch, 
but  will  not  grow  without  addition  of  glycerin  to  the  ordinary  media.  Requires 
temperature  of  37°  C.  Dry  wrinkled  growth,  somewhat  like  a  lichen,  on 
glycerin  agar  in  three  weeks.  Cultures,  especially  in  glyeerinated  broth,  have 
fruity  odour. 

To  obtain  a  purs  culture  of  the  organism  from  tubercular  material  it  is  neces¬ 
sary  to  inoculate  guinea-pigs  with  same  and  after  a  lapse  of  four  to  six  weeks 
cultures  are  made  from  enlarged  glands  direct  on  to  blood  serum  or  glycerin 
potato.  Glycerin  agar  is  not  recommended  for  use  direct  post  mortem,  but  the 
organism  flourishes  on  this  on  sub-culture. 

Change  in  the  morphology  and  staining  powers  by  growth  on  Sperm  Oil 
and  Glycerin-egg  medium. — A.  II.  Miller,  L.  ii./i4,739;  i./i5,7Q4. 

An  acid  medium  apparently  favours  the  growth  of  the  tubercle  bacillus, 
while  an  alkaline  medium  appears  to  be  unfavourable.  Steapsin  or  Lipase, 
alkalinized  and  mixed  with  a  strong  cohydrolizer  of  wax,  decorticates  the 
tubercle  bacillus,  as  does  also  a  similar  Insulin  mixture.  Further  experiments 
in  progress  using  Ozone  and  activated  Oxygen  as  adjuncts.  Also  experiments 
in  which  tubercle  bacilli,  subjected  to  the  decorticating  action  of  Steapsin  and 
Insulin  with  Chlorofrom  as  cohydrolizer,  are  being  used  as  a  bacterin. — Jl. 
Trop.  Med.,  Dec.  15/24,348. 

Sulphuric  Acid-Crystal  Violet-Potato  Cultivation  Method. — Take 
1  Cc.  of  the  specimen,  whether  sputum,  urine,  or  tissues,  beat  to  a  homo¬ 
geneous  pulp  and  place  in  a  15  Cc.  sterile  centrifuge  tube  with  1  Cc.  6%  Sul¬ 
phuric  Acid.  Stopper  with  sterile  cork  and  incubate  at  37°  C.  for  30  minutes, 
shaking  occasionally.  Dilute  contents  with  10  Cc.  sterile  0-9%  Sodium 
Chloride  solution,  well  mix  and  centrifugalise.  Decant  supernatant  fluid 
and  seed  the  residue  on  to  the  surface  of  the  Crystal  Violet-Potato  medium . 
Cap  culture  tube  with  tin-foil  after  cotton  plug  has  been  impregnated  with  hot 
Paraffin.  Prepare  medium  by  cuttinglarge  clean  peeled  potatoes  into  cylinders 
3  inches  long  and  5/8"  in  diameter.  Halve  cylinders  longitudinally  and  soak 
immediately  for  1  to  2  hours  in  1  %  Sodium  Carbonate  solution  containing  1  in 
75,000  (0-0015%)  Crystal  Violet  (mix  just  prior  to  use).  Then  gently  wipe 
cylinders  and  place  in  sterile  culture  tube  containing  1-5  Cc.  5%  Glycerol  broth 
cotton  plugged,  and  sterilise  in  autoclave  for  30  minutes.  After  incubation  on 
this  medium  for  2  to  6  weeks  a  luxuriant  elevated  growth  of  tubercle  baciLi 
becomes  visible  when  positive.  Equal  in  efficiency  to  the  guinea-pig  inocula¬ 
tion  method  and  is  recommended  as  a  substitute  for  diagnostic  purposes  as 
it  has  many  practical  advantages.  The  medium  found  better  than  Dorset  s 
Egg  Medium  and  others,  or  favouring  growth  of  Tubercle  b.  when  present  m 
small  numbers. — H.  J.  Corper,  Jl.A.M.A.  ii./28,373. 

Peptone  Culture  Medium  for  B.  Tuberculosis.  , 

The  use  of  a  medium  consisting  of  the  product  of  pancreatic  digestion  of 
beef,  Glycerol,  Dextrose  and  Salts,  is  advocated. — Ann.  Institut.  Past.,  20, 
746;  B.C.A.,’26,A1062. 

To  exclude  Acid-fast  Bacilli  and  all  other  Bacteria  except 
Tubercle  and  Leprosy. 

1.  Wash  film  in  Alcohol  after  fixing  by  radiant  heat. 

2.  Stain  with  hot  Carbol  Fuchsin. 
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3.  Differentiate  in  25%  Sulphuric  Acid  and  wash  freely  in  tap  water  and 
Alcohol. 

4.  Counfcerstain  in  Picric  Acid  and  Alcoholic  Solution.  Dry  and  examine 
by  1/L2th  inch  immersion  lens. — Wyatt  Wingrave. 

Points  op  Difference  between  Human  &  BoyiNE  Tubercle  Bacilli. 

.  The  Royal  Commission  on  Tuberculosis  found  U  impossible  to  differen¬ 
tiate  between  the  human  and  bovine  tapes  of  tubercle  bacilli  by  means  of  staining 
methods.— Earlier  data  11th  Edn. ,  p.  540. 

Antiformin. — A  Hypochlorite  disinfectant.  In  2  to  5%  dilution  Trills  most 
bacteria  in  5  minutes.  Anthrax  Spores,  reauire  10  %  for  12  hours.  It  does  not, 
however,  kill  Tubercle  bacilli  (probably  by  reason  of  the  fatty  envelope  which’ 
is  believed  to  enclose  them).  It  can  be  used  to  isolate  the  bacillus  from  tlie 
sputum — particles  can  be  removed  by  macerating  for  2  hours  20  to  30  Cc.  of 
tuberculous  sputum  with  15  Cc.  of  Antiformin  and  diluting  with  water  to 
100  Cc.  These  inseminated  on  blood  serum  are  stated  to  produce  a  pure 
culture — or  may  be  used  for  staining  direct. 

May  be  made  by  passing  Chlorine  into  15%  Sodium  Hydroxide  Solution  to 
near  saturation. — L.  i./i5,356.  Other  formula}  in  18th  Edn.,  Yol.  II.,  p.  573 

It  dissolves  hair,  wool,  silk,  etc.,  also  0-5%  is  stated  to  dissolve  Cholera 
Vibrios,  Spirochetes,  Trypanosomes  in  5  minutes,  while  a  2-5  to  5%  solution 
completely  destroys  vegetative  forms  of  bacteria. 

LoefHer’s  Modified  Antiformin  Method. — To  5  to  20  Cc.  of  sputum 
add  equal  volume  of  Antiformin  50%  diluted  with  water.  Heat  until  clear 
liquid  results.  To  10  Cc-  of  the  mixture  add  10%  Solution  of  Chloroform 
in  Alcohol  (5  Cc.  generally  suffices).  After  shaking  centrifugalise  15  minutes. 
An  opaque  layer  is  then  formed  between  the  Chloroform  which  occupies  the 
bottom  of  the  centrifuge  and  the  supernatant  fluid.  Pipette  off  the  latter 
and  remove  the  opaque  layer  wholly  on  to  a  slide  Make  films,  fix  and  stain. 
This  method  is  said  to  be  rapid  and  simple  and  to  give  good  results  — L 
ii./x  1,1747 

As  used  at.  the  Lister  Institute  the  sputum  is  mixed  with  an  equal  quantity 
of  a  30%  dilution  of  Antiformin,  and  the  mixture  incubated  over-night  at 
37°  C.  After  centrifugalising  the  fluid  is  poured  off  and  replaced  bv  an  equal 
bulk  of  Normal  Saline.  After  shaking  up.  again  centrifugalise.  Films  from 
the  deposit  thus  washed  adhere  better  to  the  slide.  Its  use  is  justified  by 
small  percentage  of  ‘corrections.’ — B.M.J.  ii./i2,41 1 

Cruickshank  employs  Antiformin  for  isolation  of  the  bacillus,  then  inocu¬ 
lation  of  (xlveerinated  Egg  Medium  with  centrifugalised sediment.  The  Bovine 
Bacillus  grows  best  without  Glycerin. — B.M.J.  ii./i2, 1298. 

Antiformin  digestion  of  sputum,  followed  by  centrifugalisation  and  examina¬ 
tion  of  sediment,  revealed  tubercle  bacilli,  which  could  not  be  seen  in  the 
simple  smear  in  22  cases.  Antiformin  method  more  efficient  by  9%  — Per 
Jl.A.M.A.  ii./25,228. 

Glycerin  most  useful  for  isolating  acid-fast  bacilli  from  contaminated 
material,  e.g.,  Tubercle  bacilli  in  tissues  also  in  sputum  preserved  in  glycerin 
remain  alive  for  months,  possibly  years,  in  cold  storage. — C.  C.  Twort,  L 
i./22,1221. 

•  Tuberculosis  in  faeces.  Formerly  it  was  thought  that  the  discovery 
of  B .  tuberculosis  m  faeces  was  diagnostic  of  tuberculous  enteritis, — the  bacillus" 
however,  frequently  occurs  in  fa3ces  of  patients  suffering  from  pulmonary 
tuberculosis. 

Acid-fast  bacteria  resist  Antiformin  when  diluted  to  20%  for  2  to  5  hours  — 
other  bacteria  and  organic  matter  generally  are  speedily  dissolved.  4  small 
piece  of  tseces  (about  a  cubic  J  inch  in  size)  is  placed  in  a  conical  glass  and  to 
tins  some :  20  Cc.  of  Antiformin  diluted  with  Water  to  15%  is  added  and  the 
whole  well  mixed.  _  More  of  the  diluted  Antiformin  is  added  and  the  mixture 
allowed  to  stand  for  about  an  hour  A  white  curdy  precipitate  appears 
on  mixing  and  settles.  Beneath  this  white  layer  some  unchanged  thecal 
matter  remains  and  above  the  white  layer  the  fluid  is  of  a  clear  yellow  or 
brownish  color.  A  drop  or  two  from  the  white  curdy  layer  is  mixed  with  a 
diop  of  Albumin  Water  and  stained  by  the  Ziehl  Neelsen  method  Much 
searching  may  be  necessary.  For  certainty  Alcohol  may  be  used  in  addition 
to  Acid  for  decolorising.—  B.M.J  ii./io,  84  ;  L  ii./io.  1747.  See  also  B  M.J.E 
l./io,36. 
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Urine— At  least  six  films  should  be  prepared.  The  specimen  is  eentri- 

nr§tw^wUrrnf  r1  lir(110r  is  poured  off,  and  the  sediment  is  washed  two 
-r  tniee  times  by  shaking  up  with  sterile  water,  centrifusalisine  on  earli 
occasion.  Fix  film  with  alcohol.  Stain  as  for  sputum  by  Picfic  Acfd  method 
Smegma  B.  is  acid-  but  not  acid-  and  alcohol-fast  Always  wash  film  with 
albumen  water  before  staining.  '  V'J*‘U 

•  Tuberculosis  in  Pus.-  Tubercle  bacilli  can  be  found  microscopically 
F^11  over  90%  of  specimens  of  tuberculous  pus  from  lesions  of  bones  and 
joints.  Half -saturated  watery  Picric  Acid  the  best  counter-stain — restores 
rAec1-^°1r1Xlr  fee*?ly.  acid-fast  bacilli  otherwise  invisible  or  unrecognisable  — 
A.  D.  Gardner,  L.  L/26, 1090.  8 

P®tec*lon: — To  5.  Cc.  of  Sputum  in  a  flask  add 
J  U.  (Jaiistic  1  otash  Solution  o%.  Shake  and  leave  at  room  temperature 
un.ul  the  sputum  is  homogenised.  Dilute  with  50  Cc.  tap  water  and  shale 
-Ada  2  Cc.  Ligroin  and  shake  until  emulsion  is  formed.  Warm  to 
>hj  until  evidence  of  layer  of  smaller  bubbles  on  the  surface.  A  number  of 
drops  are  then  taken  from  immediately  below  this  superficial  layer  and  placed 
on  a  warm  slide.  The  dry  film  is  then  fixed  with  Saturated  Sublimate  Solu¬ 
tion  and  stained  by  Ziehl-Neeisen  method— L.  ii./io,1747.  The  Ligroin  causes 
the  Tubercle  Bacilli  to  rise  to  the  surface  of  the  meeting  of  the  two  liquids. 


.  Blood.— Tubercle  Bacilli  according  to  Leibermeister  can  be  demonstrated 
m  the  blood  in  every  case  of  open  pulmonary  tuberculosis,  and  in  many 
cases  of  early  disease. — B.M.J.  i./23,1055. 

Milk. — In  spite  of  supervision  it  is  no  doubt  true  that  a  very  large  pro¬ 
portion  of  samples  of  milk  supplied  currently  for  human  consumption  are 
tuberculous.  Far  recent  statement,  see  p.  4-83.  The  staining  is 
similar  to  that  used  for  urine.  Both  the  cream  and  the  sediment  must  be 
carefully  searched  on  centrifugalising.  It  is  well  to  soak  the  slides  at  the 
outset  after  drying  and  fixing,  in  ether  for  a  minute  or  two  to  remove  the  fat. 
Stain  by  Picric  Acid  method  to  exclude  butter  bacilli.  Negative  results  in 
all  instances  are  not  necessarily  conclusive  of  absence  of  infection ■  Injection  of 
susceptible  animals  is  then  necessary  for  confirmation. 

Acid-Fast  Bacteria.  In  addition  to  B.  tuberculosis ,  B.  Leprae  (g.v.)  and 
the  Smegma  Bacillus  which  resists  acid  by  the  Zeihl-Neelsen  method  the 
following  organisms  give  identically  similar  reaction. 

1.  Timothy  Grass  Bacillus.  Svn*  Moeller's  Grass  Bacillus  producing  lesions 
closely  resembling  tubercles.  Another  variety  of  this  organism  has  been 
found  in  the  dust  of  hay  lofts,  and  a  third  variety  is  known  as  the  ‘  Mist 
bacillus  ’  (Dung  bacillus'). 

2.  The  Petri- Rabinonitch  Butter  Bacillus  producing  lesions  closely  allied  to 
tuberculosis  when  injected  into  the  peritoneal  cavity  of  guinea-pigs. 

Only  in  the  ease  of  material  where  outside  contamination  has  been  possible 
do  these  Bacilli  *  1  ’  and  ‘  2  ’  become  an  element  for  consideration — i.e  .  the 
customary  method  of  examination  is  practically  of  unvarying  value  — Muir 
and  Ritchie. 


Chronic  ear  discharges  and  atrophic  rhinitis— Add-fast  organisms 
(but  not  alcohol -fast)  present  in  every  case  of  true  atrophic  rhinitis  (ozsena) 
but  in  no  other  disease  of  the  nose.  Further  work  shows  that  a  certain  acid 

and  alcohol-fast  bacillus  possessing  close  morphological  and  tinctorial  resem¬ 
blance  to  T.  B.  producinglesionsundistinguishable  from  tuberculosis  is  present 
in  every  such  case.  To  exclude  tubercle  other  films  in  addition  to  the  Z-A 
films  are  heatstained  by  carbol-fuchsin,  then  passed  throiigh  the  acidba-th  and 
washed  freely  in  alcohol  before  counterstaining-  preferably  in  saturated 
alcoholic  picric  acid.  This  proves  them  to  be  alcohol-  as  well  as  acid-fast; 
some  of  the  special  bacilli  in  question  are  only  add-fa,st.  Some  are,  however, 
distinctly  alcohol-fast.  The  Ziehl-Neelsen  stain  is  only  roughly  diagnostic 
and  not  so  precise  as  picro-fuchsin  which  emphatically  excludes  an  ba<  ilii 
which  are  only  acid-fast. — W.  Wyatt  Wingrave. 

Opsonins  are  substances  contained  in  the  serum  or  plasma  of  the  blood 
and  possess  the  power  of  influencing  bacteria  in  such  a  way  as  to  render  them 

more  easily  attacked  by  phagocytes.  .  . 

In  addition  there  are  said  to  be  bodies  variously  Darned 
pitirw.  Ivsins.  and  stimulins.  To  the  last  named  Metehnikoff  in  partiejlar 
attributed  the  power  of  stimulating  the  phagocytes  to  destroy  Leading 
organisms.  This  worker  assigned  to  ‘  Opsonins  a  secondary 
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The  demonstration  of  the  presence  of  some  such  body  or  bodies  by  com¬ 
paring  the  phagocytosis  occurring  in  (a)  Bacterial  Emulsion  and  washed 
corpuscles  and  in  (b)  Bacterial  Emulsion  previously  acted  upon  by 
Blood  Serum  and  corpuscles,  is  a  comparatively  simple  and  conclusive  experi¬ 
ment  proving  its  or  their  presence. 

Tne  action  of  Upsomns  is,  to  a  certain  extent,  independent  of  quantify, 
and  they  are  decomposed  by  heating  Serum  at  60°  C. :  on  the  other  hand 
in  the  dried  condition  they  will  withstand  120°  C.  Experiments  show  that 
there  exists  a  Preopsonin  which,  when  necessity  arises  yields  the  appro¬ 
priate  Opsonin  for  a  given  bacterium. 

It  is  obviously  necessary  at  the  outset  to  determine  the  nature  of  the  disease 
to  be  treated  by  the  examination  of  the  blood  or  pus. 

The  Opsonic  Index  for  a  given  organism,  e.g.,  B.  tuberculosis ,  is  the  ratio 
of  the  opsonic  power  of  the  serum  of  a  patient  compared  with  that  of  the 
normal  being. 

The  Index  as  a  means  of  diagnosis  is  not  now  employed  to  any  extent 
except  by  some  in  tests  of  immunisation  and  determination  of  strain. 

In  the  16th  edition,  page  349,  we  gave  details  for  collecting  blood  for  deter¬ 
mination  of  the  Index  and  the  conclusions  to  be  drawn- 

Comp/emeint  Fixation  Test  in  T ufoerc u  l os  is. 

One  can,  according  to  YVassermann  and  nruck,  determine,  by  means  of  the 
complement  deviation,  the  presence  of  minute  quantities  of  bacterial  matter 
on  the  one  hand  and  of  corresponding  antibodies  on  the  other.  Tuberculin 
is  mixed  with  the  serurn  of  patients  in  graduated  quantities  and  a  small  quantity 
of  fresh  normal  guinea-pig  serum,  i.e.,  complement-containing,  is  added  to  each 
of  these  mixtures.  After  an  hour  at  37°  C.  a  specific  haemolytic  serum  pre¬ 
viously  inactivated  by  heat  is  added  to  each  mixture,  and  then  some  red  blood 
corpuscles  towards  which  the  serum  possesses  haemolytic*  properties.  (T1  e 
haemolytic  power  of  the  serum  must  naturally  have  been  previously  deter  mined). 
If  there  are  any  specific  Antibodies  present  in  the  serum  to  be  examined, 
they  will  combine  on  the  one  hand  with  the  Tuberculin,  and  the  complement 
of  the  normal  guinea-pig  serum  will  become  bound,  hence  there  will  be  no 
haemolysis  as  the  haemolysing  power  of  the  specific  haemolytic  serum 
necessitates  the  co-operation  of  the  free  complement.  Proper  controls  are 
necessary. 

In  this  way  the  presence  of  Antituberculins  in  the  blood  of  tuberculous 
patients,  at  least  in  such  cases  as  had  been  treated  with  specific  Tuberculin 
preparations,  can  be  shown  and  the  determination  of  the  amount  of  anti¬ 
tuberculin  in  the  patient’s  sera  gives  an  index  of  the  degree  of  immunisation, 
but  the  amount  of  specific  immunising  bodies  will  doubtless  vary  independently 
in  the  same  way  as  do  the  Opsonins. 

The  directions  in  question  should  be  read  in  conjunction  with  the  criticism 
of  D’Este  Emery  to  the  effect  that  Emulsion  of  killed  Tubercle  Bacilli  was 
found  better  than  Tuberculin  as  Antigen, — the  Emulsion  to  be  accurately 
standardised — e.g.,  to  4 %  bacillary  substance*  The  criterion  as  to  the  strength 
of  the  reaction  is  the  time  necessary  for  the  complete  absorption  of  all  comple¬ 
ment  when  the  Serum  and  Emulsion  are  mixed  in  certain  proportions  (1:4) 
and  incubated — using  sensitised  human  corpuscles.  In  health  the  absorption 
time  is  15  to  25  minutes — in  40  tuberculous  cases  under  2-£  minutes.  Prog¬ 
nosis  is  good  when  the  serum  contains  a  large  amount  of  antibody  and  there¬ 
fore  has  a  short  absorption  time.  Emery  has  seen  patients  improve  on 
shortening  time  and  vice  versa, — hut  this  is  not  invariable — L.  i/ 1 1 , 56.  Further 
notes  by  V.  B.  Nesfield — L.  i./n,  126 

D’Este  Emery  in  reply  says  practically  all  persons, — adults  especially — 
have  in  their  blood  antibodies  to  the  tubercle  bacillus,  therefore  any  diagnostic 
method  must  be  quantitative,  e.g.,  the  estimation  of  the  time  in  which  Com¬ 
plement  absorption  takes  place  with  an  Emulsion  of  Bacteria  of  definite 
strength  under  standard  conditions. — L-  i./n,190. 

Complement-Fixation  reliable  in  diagnosis  of  an  active  or  recently  active 
tuberculosus  lesion.  Negative  result  also  reliable. — A.  Lisle  Punch  and  A. 
Fleming,  L.ii./2o,647  ;  ii./24,497.  See  also  A.  Sellers  and  E.  N.  Ramsbottom, 
B.M.  J.i./2i,47.  Further  refs.  Edn.XY III,  p.  578. 

In  a  communication  to  the  Medico-Chirurgical  Society  of  Edinburgh,  A.  N. 
Smith  and  F.Hewat, stated  the  test  might  he  of  value  in  differentiating  between 
an  active  and  an  inactive  lesion.  Sir  Robert  Philip  considered  test  of  no 
essential  value  so  far  as  initial  diagnosis  was  concerned,  hut  thought  it  might 
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be  in  assessing  the  patients  condition  from  time  to  time  A  Rutherford  wbn 
had  earned  nut,  fiOO  tests.  cmwiHm-ofi  1 1  *,  u .  eriora,  who 
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is  sensitised  by  a  previous  dose  or  doses  that  it  becomes  a  real  toxin.  This 
process  is  in  the  highest  degree  disadvantageous  to  the  patient,— the  tuber¬ 
culous  fever  when  not  due  to  secondary  infection  is  apparently  an  entirely 
anaphylactic  reaction  to  doses  of  Tuberculin  too  small  to  have  any  action  on 
a  healthy  person.  _  It  appears,  however,  that  this  stage  is  essential  to  the  pro¬ 
duction  of  immunity. _  Both  anaphylaxis  and  immunity  are  specific — either 
may  serve  in  diagnosis.  The  great  majority  of  adults  have  already  acquired 
some  immunity  to  tuberculosis.  Children  very  commonly  have  a  small  tuber¬ 
culous  focus  (94%  in  Vienna  amongst  the  poor  become  tuberculous  before 
reaching  the  age  of  14)  causing  no  apparent  symptoms.  Everybody  is  being 
constantly  vaccinated  against  the  Tubercle  Bacillus  via  the  alimentary  canal 
and  lungs.  The  traditional  peck  of  dirt  must  contain  innumerable  millions 
of  tubercle  bacilli.  The  immunisation  or  preventive  treatment  so  caused 
is  absent  to  a  great  extent  in  childhood.  Adults  as  a  class  show  sign  of  having 
been  rendered  partially  immune  to  the  tubercle  bacillus  and  this  renders  the 
diagnosis  by  the  immunity  reaction  more  difficult  than  in  children. — Von 
Pirquet’s  test  is  entirely  satisfactory  in  childhood  but  of  less  value  in  adults, — 
W.  D'Este  Emery. — L.  i./n,  485. 

A.  C.  Inman  on  Complement  Fixation  Test. — L.  i./i4,1446. 

Results  of  the  test  should  carry  some  weight  with  the  clinical  observer  and 
with  a  positive  finding  a  very  full  investigation  should  be  made  before  ruling 
out  tuberculosis. — W.  Broughton-Alcock  and  others. — L.  i./25,1331. 

Conference  of  International  Union  against  Tuberculosis,  London. — L. 
ii./ 3 1,301. 

Annual  Report  of  the  Committee  of  the  Privy  Council  for  Medical  Research, 
1922-3,  dealt  with  defatting  of  tubercle  and  other  bacilli. 

New  methods  for  the  study  of  the  pathology  and  treatment  of  tuberculous 
disease. — Sir  A.  E.  Wright,  L.  i. /24,21s. 

Animal  experiments  show  that  residence  in  the  animal  body  is  often  able 
to  convert  tubercle  bacillus  from  simple  saphrophy  tes  into  highly  virulent  and 
pathogenic  parasites. — B.M.J.E.  L/24,12. 

Rate  of  sedimentation  of  red  blood  corpuscles  a  test  of  remarkable  accuracy 
in  pulmonary  tuberculosis.  Generally  speaking,  the  greater  the  rate  of 
sedimentation  the  more  severe  and  active  is  the  disease.  Very  useful  as  a 
treatment. — B.M.J.E.  i . / 2 4 , 4 . 


Typhoid  Fever— Bacillus  Typhosus. 

Widal ’s  Reaction  ( Serum  Diagnosis). — Collect  sample  of  blood  in  a  small 
canillary  pipette,  and  seal  the  ends,  that  nearest  the  blood  being  closed  first 
By  pricking  the  lobe  of  the  ear  or  the  finger  the  blood  will  run  into  the  tube  by 
capillarity.  The  serum  is  allowed  to  separate,  or  the  tube  is  centrifugalised 
to  cause  as  complete  a  separation  as  possible  of  corpuscles  which  may  mask 
a  reaction.  The  serum  is  blown  out  on  to  the  corner  of  a  slide  and  a  platinum 
loopful  is  mixed  with  9  loopfuls  of  normal  saline  solution,  and  one  loopful  of 
this  1  in  10  dilution  is  mixed  with  t;vo  loopfuls  of  typhoid  broth,  not  more 
than  24  hours  old,  preferably  filtered  through  ordinary  filter  paper.  This  1  m 
30  dilution  is  now  examined  as  a  hanging  drop.  Dilution  of  1  in  50  and  1  in 
100  should  also  be  made .  A  control  experiment  must  be  conducted  in  addition . 

Positive  Reaction. — Complete:  Clumping  of  organisms  and  cessation  of 
movement  as  a  rule  in  under  30  minutes,  or  may  be  instantaneous.  Partial 
reaction :  Sluggish  movement  providing  the  control  is  actively  motile. 
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Negative  reaction :  No  alteration  in  1  hour.  Dilutions  1  in  100  should  give 
same  results  in  50  minutes  ;  if  the  time  exceeds  this  the  diagnosis  is  doubtful. 

The  reaction  may  also  be  performed  in  similar  dilutions  in  sealed  capillary 
pipettes  (Wright).  This  constitutes  the  macroscopic  method  of  applying 
Widal’s  Reaction. 

Notes  of  Caution  in  Applying, — The  broth  itself  or  a  control  with 
normal  serum  should  first  be  examined  to  see  that  the  organisms  are  freely 
motile  and  show  no  pseudo  clumps,  as  clumps  are  sometimes  present  in  the 
broth  before  the  addition  of  the  blood.  The  serum  of  persons  having  pre¬ 
viously  had  typhoid  may  react  even  years  after.  This  may  cause  confusion 
where  a  typhoid  diagnosis  had  not  been  given.  Again,  if  only  slightly  diluted, 
e.g.,  1  in  10,  normal  serum  frequently  ‘  clumps,’  which  is  not  the  case  on 
further  dilution, — 1  in  80  or  50  is  safest.  Some  workers  require  a  result 
with  a  1  in  200  dilution  within  half  an  hour  to  be  positive.  Too  great  a 
dilution  may  obscure.  The  blood  of  all  cases  does  not  react,  case  may  be 
too  early  (generally  obtained  about  end  of  first  week).  Cases  are  recorded 
where  reaction  intermits,  absent  one  day,  present  next,  and  again  recurs, 
and  also  a  few  described  where  there  wa3  no  reaction  throughout  the 
disease,  but  these  are  fortunately  very  rare. 

A  special  culture  should  always  be  at  hand — one  known  to  react,  as 
occasionally  laboratory  cultures  do  not  respond. 

Anomaly  in  the  Reaction.- — In  examining  blood  of  patients  suspected 
of  enteric  group  infections  using  Dreyer’s  Standard  Method,  ‘  Zone  phen¬ 
omena  ’  were  frequently  seen,  i-e.  the  occurrence  of  agglutination  in  higher 
dilutions  of  a  serum  while  lower  ranges  failed  to  agglutinate-  It  is  more 
striking  by  the  macroscopic  (Dreyer)  method  than  the  microscopic.  It  was 
found  that  the  addition  of  another  serum,  non -agglutinating  to  the  bacillus 
under  test  increases  the  zone  of  inhibition.  The  presence  of  salt  in  the  test 
augments  but  does  not  cause  the  negative  zone. — A.  F.  S-  Sladden, 
L.ii./i6, 272- 

Standard  cultures  and  agglutinating  sera  for  diagnosis  by  macroscopic  agglu¬ 
tination  tests  are  prepared  at  the  Department  of  Pathology,  Oxford, 
including  E.  typhosus,  B.  paratyphosus  ‘  A  ’  and  B.  paratyphosus  ‘  B,’  B- 
dysenterke  (Shiga,  Flexner  &  Y.),  B.  enteritidis  (Gaertner). — B.M.J-ii./T6,595. 

Even  where  typhoid  is  endemic,  as  in  Syria,  single  agglutination  tests  are  of 
value  in  diagnosis  after  the  8th  day.  The  phenomenon  of  coagglutination 
requires  further  study.  In  investigation  of  the  enteric  group  that  agglutina¬ 
tion  tests  should  be  made  with  as  many  organisms  as  possible. — E.  E.  R. 
Altounyan,  L.  i./24,75. 

Macroscopic  Agglutination. 

The  following  is  a  convenient  method  much  used  in  Germany  :  make  dilu¬ 
tions  of  serum  in  ordinary  test  tubes,  take  a  loopful  of  growth  from  an  18-24 
old  agar  culture  and  emulsify  in  the  dilution  in  the  first  tube,  repeat  in  the 
second  tube  and  so  on.  Make  a  control  in  normal  salt  solutions.  Incubate 
and  look  for  precipitates.  A  fine  curdy  flocculent  ppt. indicates  agglutination 
and  a  uniformly  turbid  emulsion  a  negative  reaction. — Stitt. 

The  value  and  limitations  of  the  agglutination  tests  in  the  diagnosis  of 
the  enteric  group  of  organisms. — A.  B.  Rosher,  L.  ii./28,461. 

Recognition  of  small  quantities  of  B.  Typhosus  by  complement  fixation — 
in  the  mixed  growth  obtained  on  plates  inoculated  with  an  emulsion  of  fgeces 
— B.M.J.  ii./io,1516. 

Colloidal  Silica.  Has  power  to  inhibit  action  of  complement,  and  thus 
prevents  lysis  and  destruction  by  bacteria  of  blood  fluids.  Experiments  with 
fresh  blood  on  typhoid  bacillus. — W.  H.  Tytler,  B.M.J.  ii./22,980. 

ChatraGtars  of  B.  Typhosus. — B.  Typhosus  is  a  motile  rod  4  m 
long,  but  length  varies  on  cultivation ;  motility  due  to  flagella,  12  to  16  in 
number.  Gram — .  Grows  easily  in  ordinary  media.  Produces  acid  in  glucose 
and  mannite,  sorbite  in  milk.  No  indol  in  peptone  water. 

Caffeine  enrichment  method  for  separating  B.  Typhosus  from  B.  Coli, 
vide  Bact.  Water  Examination.  B.  Typhosus  is  said  not  to  grow  in  a 
medium  containing  0*01  %  Arsenious  Acid,  whereas  B  Coli  will  grow  in  a 
medium  containing  1*5%  of  same. 

Atropine  Injection  as  a  means  of  Diagnosis  of  the  Typhoid  group  in 
affections.  Atropine  1/33  grain  hypodermically  hardly  increases  the  pulse 
rate  in  Typhoid  and  Paratyphoid  ‘  A  ’  and  1  B  ’  infections,  whilst  in  normal 
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people  and  those  suffering  from  other  diseases  it  is  accelerated.  At  least  one 
hoar  should  elapse  after  a  meal.  Give  the  injection  and  allow  25  minutes  to 
elapse  patient  remaining  absolutely  quiet  before  making  second  observation. 
As  an  aibitrary  rule  a.n  increase  of  pulse  rate  by  about  20  or  more  beats  a 
mmiU  mafte.  th%  lx}Jec^10n  may  be  accepted  as  an  indication  that  patient  is 
probably  not  suffering  from  typhoid  or  one  of  the  paratyphoid  series.  If  the 
increase  is  only  10  beats  or  less  the  reaction  is  suggestive  of  infection.— H. 
Fairley  Marns,  B.M.J.  n./i6,<17 ;  ii./i7,492. — The  details  of  the  method 
published  as  a  report  by  the  Med.  Res.  Com.  L.  ii/i7,503. 

Harris’s  Atropine  Test  of  distinct  and  definite  value  in  diagnosis  of  typhoid 
but  of  little  value  m  paratyphoid  group  of  fevers.— M.  L.  Treston,  I.M.G. 
Oct.,  ’26,479;  also  Dec.,  *26,588. 


Petzetakis’s  Iodine  Reaction  a  modification  of,  for  diagnosis  of  typhoid 
fever.  25  Gc.  of  urine  are  saturated  with  20  Gm.  of  crystallised  Ammonium 
Sulphate.  After  15  minutes,  filter  urine  and  dilute  to  one -third,  if  too  thick. 
To  10  Cc.  of  filtrate  add  one-fifth  its  volume  of  a  10%  solution  of  Sodium 
Hydrate  and  then  a  drop  of  5%  Tincture  of  Iodine.  Shake  solution,  and  if 
reaction  is  positive  a  persistent  golden-yellow  colour  is  produced.  Reaction 
positive  in  the  first  week,  increasing  in  intensity  until  disease  reaches  its  height 
and  then  decreasing,  becoming  negative  before  temperature  becomes  normal. 
Also  invariably  positive  in  pulmonary  tuberculosis  with  cavit3r  formation, 
very  frequently  in  second  stage  and  occasionally  in  first  stage.  Often  positive 
during  height  of  pneumonia  and  measles,  and  always  negative  in  malaria  and 
acute  rheumatism.  Of  greater  diagnostic  value  than  the  diazo -reaction, 
owing  to  earlier  appearance,  greater  constancy  and  longer  duration. — L. 
i./24,245. 


Russo’s  Test  for  suspected  typhoid  fever. 

4  drops  of  a  0T%  aqueous  Methylene  Blue  solution  to  be  added  to  4  or  5 
Cc.  of  urine.  Green  coloration  stated  to  be  positive — blue,  negative. 

Flagella  Stains. 

McCrorie’s  Stains.— Solution  A.  Night  Blue  1  in  Alcohol,  absolute  20, 
Alum  1  in  water  20,  Tannic  Acid  1  in  water  20.  Mix  and  filter  at  once.  Solu¬ 
tion  B.  Aniline  Fuchsin.  To  100  Cc.  of  saturated  Aniline  Water,  add  10  Cc. 
of  absolute  alcohol  and  1  Gm.  of  Fuchsin,  or  Carbol-Fuchsin  diluted  may  be 
employed. 

Van  Ermengem’s  Stains.—  A  1%  Osmic  Acid  Solution,  100,  Tannin  18, 
Water  45,  B.  Silver  Nitrate  Solution  0-25  to  0-5%.  C.  Gallic  Acid  1,  Tannin 
0-6  Potassium  Acetate  fused  2,  Water  70. 

Pitfield’s  Method. — Solution  A.  Tannin  1  Gm.  Water  10  Cc.  Do  not 
filter.  Solution  B.  Saturated  aqueous  solution  of  Alum  10  Cc.,  saturated 
Alcoholic  Gentian  Violet  Solution  1  Cc.  Filter  and  keep  in  a  stoppered 
bottle.  Fuchsin  will  answer  the  same  purpose  as  Gentian  Violet.  Equal 
parts  A  and  B  mixed,  heated  to  nearly  boiling  and  employed  to  stain  1  to  3 
minutes,  wash  in  water,  dry  and  mount. 

Plimmer  and  Paine’s  Method  (For  Flagella). — Rub  down  Tannin  10, 
Aluminium  Chloride  (Cryst.)  18,  Zinc  Chloride  10  and  Rosaniline  HC1.  1*5 
with  Alcohol  60%  10,  then  employ  a  further  30  of  the  Alcohol.  In  use  the 
clean  slide  is  baked  and  allowed  to  cool  to  blood  heat  and  a  drop  of  18  hours 
culture  placed  at  one  end  and  allowed  to  run  down  by  tilting.  The  film  must 
dry  quickly.  One  part  of  the  stain  is  mixed  with  4  parts  water  and  after 
standing  60  seconds  it  is  filtered  on  to  the  film  and  left  on  further  60  seconds, 
then  washed  rapidly.  Finally  stain 'with  Carbol  Fuchsin  5 , minutes ,  wash  and 
dry; 

Crystal  Violet,”  and  neutral  red,  advocated  for  distinguishing  colonies 
of  B.  Coli  (coloured  red)  from  those  of  B.  Typhosus  (also  B.  Enteritidis  Gartner 
and  others),  coloured  blue  to  purple.  Medium  contains  Sodium  Taurocholate 
to  inhibit  growth  of  nearly  all  but  intestinal  bacteria.  Lactose  is  another 
essential.component  of  the  medium  as  B.  Coli  and  congeners  decompose  it  with 
gas  formation. — B.M.J.  i./o2,1473.  .  ,  . ,  .  ,,  „ 

Conradi  evolved  a  method  of  early  diagnosis  of  typhoid  fever.  Researches 
demonstrated  necessity  of  keeping  the  blood  in  a  fluid  condition,  so  as  to  avoid 
the  disinfectant  action  of  those  substances  which  become  active  on  coagulation. 
Bile  is  employed  for  this  purpose ;  in  addition,  the  medium  contains  10  /o  pep¬ 
tone  and  10%  glycerin.  The  blood  from  lobe  of  the  ear  is  drawn  into  a 
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pipette  containing  a  little  bile  and  mixed  with  two  or  three  Cc.  of  the  Peptine- 
glycerin-bile  medium  in  the  proportion  :  blood  1,  medium  3.  Incubate  at  37° 
C.for  10  to  16  hours  and  make  cultures  on  agar  plates  according  to  the 

Drigalski-Conradi  formula  q.v.  Diagnosis  can  be  effected  by  this 
method  in  26  to  32  hours,  and  it  is  applicable  as  soon  as  the  patient  exhibits 
a  febrile  temperature. — B.M.  J.  i./o6,339. 

Brilliant  Green  has  been  found  of  service  in  the  elimination  of  B.  Coli  from 
cultures  which  have  to  be  searched  for  B.  Typhosus. — P.  J.i./i4,592. 

With  regard  to  persistence  of  this  and  other  organisms  in  London  water 
see  Bact.  Exam,  of  Water. 

The  bacillus  could  be  recovered  from  bottles  intentionally  infected  with  it, 
in  course  of  an  investigation  on  best  mode  of  disinfecting  water  for  military 
use,  even  after  washing  out  12  times  with  sterile  water. 

Proteins  of  typhoid  ba  cilli.  Examination  by  Capt.  S.  R.  Douglas  and  others 
under  Med.  Res.  Council,  B.M.J.  i./22,74. 

Typhoid  fever  outbreak  in  New  York.  Of  650  cases  estimated  due  to  an 
unusual  etiologic  factor,  506  (78%)  gave  a  history  of  eating  oysters.—  Jl. 

A. M.A.  ii./25,218. 

B.  Parat^phosns.  Paratyphoid  infection  is  dealt  with  in  Vol.  I.  The 
disease  is  similar  to  typhoid,  though  generally  running  a  milder  course.  In¬ 
testinal  ulcers  are  identical  with  those  of  typhoid.  Cases  of  mixed  infection 
are  not  rare. — L.  i./oy, 284, 1293, 1571. 

Distribution  of  certain  bacilli  of  the  food-poisoning  group  ( B .  Suipestifer  and 

B.  Paratyphoid  (lB’))  more  limited  in  England  than  abroad. — B.M.J. 
ii./io,1503. 

Paratyphoid  infection  may  resemble  meat  poisoning. — F.  A.  Bainbridge, 
L.  i./i2,705,  771,  849. 

Cole  &  Onslow’s  Tryptic  Broth.  A  broth  using  Casein  (Lait-proto 
No  6,  for  bacteriological  purposes),  digesting  this  with  fresh  Pancreatic 
Extract  and  adjusting  the  reaction  by  making  the  Hydrogen-ion  concentra¬ 
tion  about  pH  =  7‘35. 

This  reaction  is  very  near  that  of  blood  serum  and  also  near  the  optimum 
for  the  growth  of  most  pathogenic  organisms. 

The  broth  gives  luxuriant  growth  with  the  colon-typhoid  group,  also  with 
B.  diphtheria’  and  the  meningococcus.  It  is  most  useful  for  testing  for  Indol 
formation  owing  to  its  rich  content  of  free  tryptophane.  When  diluted 
with  its  own  volume  of  0-5%  Sodium  Chloride  it  is  an  excellent  medium  for 
detection  of  acid  and  gas  formation.  It  is  also  good  for  making  Agar  media. 

Phenolsulphonephthalein  is  employed  in  the  medium  to  differentiate  B. 
typhosus  and  B.  paratyphosus  ‘  A  ’  and  ‘  B  ’  by  a  method  based  on  the  H 
ion  concentration  reached  in  growth  of  the  organisms.  For  the  separation 
of  ‘  T  ’  from  ‘  A,’  formation  of  gas  in  glucose  and  the  rapid  fermentation 
of  dulcite  by  ‘  A  5  and  not  by  ‘  T  ’  are  relied  on. 

Phenolsulphonephthalein  is  useful  as  indicator.  Does  not  appear  to  in¬ 
hibit  growffh  and  is  more  sensitive  than  litmus.  Lemon  yellow  in  acid  solu¬ 
tion  and  red  or  magenta  in  alkaline-  Solution  of  strength  0'04%  is  added 
to  the  Glucose  Tryptic  Broth  and  a  Dulcite  Medium  in  proportion  of  4% 
of  the  solution. 


Following  are  the  critical  points  of  difference : — 


Organism. 

Solution  *‘  G,” 
Glucose  Tryptic 
Broth  and 
Phenolsulph¬ 
onephthalein. 

Solution  “  D,” 
Dulcite  Tryptic 
Broth  and 
Phenol  sulph- 
onephthalein. 

Glucose  fermen¬ 
tation  tubes. 

B.  Typhosus. 

Yellow. 

Red  or  pink. 

Acid. 

B-  paratyphosus 
“A." 

Yellow. 

Y  ellow- 

Acid  and  Gas. 

B.  paratyphosus 
“B.” 

P».ed  or  pink. 

Variable. 

Acid  and  Gas. 

S.  W.  Cole  &  II.  Onslow,  L.  ii./i6,9,1011. 


BACTERIOLOGICAL  NOTES. 


607 


»i.dTSPuSnh^^ii!/lo"f.Ca“Wrf^t^hoiafcvw-L-s-D«4*«>" 

is  dTaRwItlffull/fnVd1  °Tn  afK?n  paJatypll?id  as  weI1  *»  against  typhoid 

I°Vatto?eSSA0t  r^TlASlt?tr’‘m  Ie3t- 
typ&ifgTof^ssLfusr  ifsi^ss  ?  pS-BcooS&ito 

gjve  a  pure  paratyphosus  B  vaccine.  The  number  of  or|anisms  can  thl,s 
be  greatly  diminished  and  the  reaction  lessened .  To  give  the  fuU^nti-tvvhnSi. 
paratyphoid,  vaccine  for  fear  of  a  paratyphoid  epidemic  is  like  ensuring  against 
accidents  by  all  means  of  transport  when  about  to  travel  by  aeroplane  l  Large 

necessary!— ^LAi . / 2 8 , 45 4  lilcel y  to  ^ke  inoculation  poplar  and  are  seldoS 

Living  autogenous  Vaccine  used. — B.M.J.  i./i 5,584. 

Fermentation  Reactions  of  B.  Typhosus. 

W.L  Tenfold,  dealing  with  fermentation  of  Lactose,  Peptone  Water  and  of 
Dulcite  Water  by  B.  Typhosus,  states  it  does  not  ferment  arabinose. 
L er mentation  or  glycerin  and  papilla?  formation  on  Isodulcite.— B.M.J. 

'  -^atphose>  erythritol  and  adonite  are  not  fermented. 

.  PilR  fermentation  of  Lactose — or  non-fermentation — provides  vastly 
important  information  as  to  the  coli-typhoid  organisms. 

Tp®  non- Lactose  fermenters  include  the  organisms  of"  typhoid  and  para¬ 
typhoid,  bacillary  dysentery  and  acute  bacillary  enteritis,  whilst  fermenters 
include  B.  toll  and  its  numerous  subtypes, all  of  which  a, re  of  minor  importance 
by  comparison  with  the  highly  pathogenic  species  met  with  among  the  non- 
Lactose  fermenters.  There  are,  however,  non-Lactose  fermenters — sapro- 
phytes-of  no  greater  importance  than  B.  Coli.  For  a  paper  on  fiscal  flora 
^whites  and  natives  in  Uganda,  see  H.  H.  Duke,  L.  U./21, 1212, 1288. 

The  sodium  salts  of  fZ-Tartaric,  Z-Tartaric,  meso-Tartaric,  Citric,  Fumaric, 
anyr  Mucic  Acids  for  differentiating  bacteria  where  sugar  reactions  fail. — 
B.M.J.  ii./26,565. 


Biochemical  characters  of  certain  bacteria  when  living  in  association  or 
artificially  mixed,  e.g.,  the  mixture  of  two  species  B.  typhosus  and  B.  morgani 
may  produce  gas  in  some  instances,  though  one  species  produces  only  simple 
acidity,  never  gas,  and  the  other  neither  acidity  nor  gas. — A.  Castellani, 
B.M.J.  ii./25,735. 

Typhoid  Carriers.  On  a  basis  of  three  persons  liable  to  excrete  Typhoid 
Bacilli  per  1000  of  population  London  alone  would  contain  more  than  14,000 
carriers.  The  total  number  of  known  enteric  fever  cases  in  London  in  1908 
was  only  1,357.  Carriers  however  numerous  have  not  prevented  the  conspic¬ 
uous  decline  which  has  taken  place  in  the  prevalence  of  enteric  during  the 
last  half  century — hence  the  danger  of  the  average  carrier  w’ould  appear 
negligible, — measures  at  present  employed  in  the  prevention  of  the  disease 
seem  adequate  to  cope  with  the  ‘  carrier  ’  also. — L..  ii./io,1631. 

Bacteriology  of  human  bile  with  especial  reference  to  the  typhoid  carrier 
problem.  Of  100  Cases  23  were  sterile,  in  51 — or  a  half — B  Coli  was  isolated 
in  pure  culture.  B.  Coli  is  more  frequently  found  when  death  is  due  to 
intra-abdominal  disease  than  when  it  is  due  to  affection  of  other  parts.  It 
was,  for  example,  isolated  in  every  case  except  one,  in  which  death  was 
attributed  to  appendicitis  or  peritonitis,  but  was  not  cnce  found  when  it 
was  due  to  cardiac  disease-  In  only  four  cases  were  bacilli  of  the  typhoid- 
paratyphoid  group  isolated.  There  are  at  large  individuals  never  supposed 
to  have  had  typhoid  fever  who  are  in  reality  chronic  typhoid  carriers. — 
Q  Jl.  Med.  Jan.  iqn. 


Brilliant  Green  and  Telluric  Acid  Isolation  Method  for  Typhoid 
and  Paratyphoid  Bacilli.  Make  the  usual  smear  cultures  on  plates  of  Endo’s 
or  MacConkey’s  medium.  Simultaneously  inoculate  peptone  water  containing 
Brilliant  Green*  Employ  in  preference  a  series  of  tubes  for  each  specimen,  but 
when  time  prevents  this  use  a  concentration  of  0*5  Co-  of  1  in  10,000  Brilliant 


*Dulcifol  is  synonymous  with  Bulcite  and  Melampyrite  Ct}Hg(OH)fi, 
a  sugar  from  M  dampy  rum,  nemorosam  and  other  M.  and  Euonymus  species. 
It  occurs  in  white  crystals  soluble  in  water,  slightly  in  alcohol. 
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Green  in  10  Cc.  of  medium.  .  Incubate  both  and  if  typical  colonies  are  not 
present  or  scanty  in  the  solid  medium  make  sub-cultures  from  the  Green 
tubes  into  the  above  mentioned  solid  media-  Incubate. 

Telluric  Acid  is  also  advised  0'4  Cc.  of  1  in  1000  solution  with  varying 
amounts  of  Brilliant  Green  per  10  Cc.  of  medium.  B.  Typhosus  can  sometimes 
be  recovered  from  fseces  by  this  combination  better  than  in  Brilliant  Green 
alone. — C.  H.  Browning  &  L.  H.  D.  Thornton,  B.M.J.  ii-/i 5,248-  See  also 
Jl.  Path.  &  Bact..,  XIX.,  1914,  p-  127,  in  which  Potassium  Tellurate  is 
similarly  advised. 

The  method  is  useful  for  detecting  a  number  of  carriers.  Brilliant 
Greers  /ices  a.  SBseciuHy  inhibitory  effect  on  the  colon  bacillus 
as  contrasted  with  typhoid  and  paratyphoid  bacilli, whilst  it  has  a  powerfully 
bactericidal  action  on  practically  all  other  organisms.  Telluric  acid  is 
included  in  the  media  because  it  was  found  that  certain  organisms  giving  the 
ordinary  reactions  of  the  enteric  group  but  differing  from  them  in  fermenting 
inosite  escaped  the  action  of  the  Brillia  nt  Green  alone  but  were  killed  off  by 
the  addition  of  Telluric  Acid.  Browning’s  work  supported- — A.  Leitch, 
B.M.J.  ii./i6, 317. 

Pheno!  and  Brom-Cresol  Purple  as  indicators  in  the  bacteriological 
examination  of  stools.  May  be  used  in  the  preparation  of  Lactose-agar 
plates  for  the  isolation  of  members  of  the  typhoid-dysentery  group.  Employed 
successfully  with  brilliant  green  in  isolation  of  typhoid- paratyphoid  group.- — 

A.  M.  Chesney,  per  Jl.  Trop.  Med.,  April  15/22,105. 

Endo’s  Medium.-  -Beef  Extract  5  Gm.,  Peptone  10  Gin.,  Agar  30  Gm., 
Dist.  Water  to  1,000.  Dissolve  on  water  bath,  adjust  to  neutral  reaction 
to  Phenolphthalein ,  filter  and  sterilise.  To  make  plates  prepare  10%  Anhyd. 
Sod.  Sulphite  Solution  and  to  10  Cc.  of  this  add  2  Cc.  Fuchsin  Solution  (Basic 
Euchsin  10  Gm.,  Alcohol  100.  Cc.)  and  steam  5  minutes  in  water  bath.  To 
each  100  Cc.  of  the  Agar  mixture  add  1  Gm. Lactose,  dissolve  in  water  bath 
and  add!  Cc.  Euchsin-sulphite  Soln. — U.S.D. 

By  placing  a  circle  of  blotting  paper  in  the  lids  of  the  Petri  dishes  before 
sterilising  them,  ail  the  water  of  condensation  is  absorbed  ;  this  aids  greatly 
in  making  successful  cultures. 

The  use  of  the  medium  with  agglutination  test  is  expeditious  in  isolating 

B.  Coli  and  the  para-typhoid  organisms.  B.  Coli  (being  acid-forming) 
are  golden-metallic  looking.  Streptococci  form  crimson  dots.  Suspicious 
colonies  (grey  coloured)  are  plated  on  to  Hiss  Medium. 

Hiss  Medium. — Dissolve  Lemco  5,  Sodium  Chloride  5,  in  distilled  water 
1000  in  the  autoclave  at  120°  C-  for  5  minutes.  Add  washed  Agar  8  Gm. 
and  melt  in  autoclave  at  130°  C.  for  5  minutes.  Add  washed  Gelatin  80  Gm. 
Dissolve  and  cool  to  45°  C-  Clear  with  white  of  one  egg  at  120°  C.  for  5  minutes, 
filter  and  add  1%  Dextrose  and  sterilise  in  steamer  1  hour.  Fill  5  Cc.  tubes 
and  sterilise  in  steamer  again.  This  medium  remains  solid  at  37°  C. — E.  B. 
Bowman. — B.M.J.  ii./i7,250. 

Flies  as  Typhoid  Gamers. — Investigations  show  that  bacilli  injected  into 
the  flies’  intestines  can  be  recovered  as  long  as  six  days  afterwards  The 
bacilli  w'ere  found  in  the  flies’  faeces  during  the  space  of  two  days.  Similar 
results  with  Gaertner’s  B.  but  the  bacilli  w-ere  not  recovered  from  the  faeces. — 

B.M.J.  ii./io,1271. 

Flies  in  relation  to  typhoid  fever,  dysentery,  etc.  Prof.  C.  J.  Martin  con¬ 
cludes  : — The  facts  brought  forward  in  the  statistical  paper  do  not  necessitate 
recourse  to  the  hypothesis  that  carriage  by  flies  dominates  the  situation. 
The  fly  hypothesis  is  the  only  one  offering  a  satisfactory  interpretation  of 
the  extraordinary  dependence  of  the  epidemic  upon  the  accumulated  effect 
of  temperature.  It  offers  further  a  ready  explanation  of  the  spread  of 
infection  to  neighbouring  children  who  have  no  direct  personal  contact  wuth 
the  patient.  Peculiarities  of  the  relation  in  times  between  fly  prevalence 
and  the  epidemic  in  different  localities  are  not  inconsistent  with  the  view 
that  fly  carriage  is  essential  to  epidemicity.  No  other  interpretation  so  far 
forthcoming  is  nearly  so  satisfactory. — B.M.J.  i./i3J  ;  L  i  /i3,l. 

Cattle  and  horses  as  typhoid  carriers  may  explain  the  erratic  behaviour 
of  this  disease. — L.  ii./i2,1543. 

B.  Typhosus  is  very  susccw titole  to  acidity.  la  wine  it  rapidly 
disappears  while  wine  added  to  w^ater  will  reduce  number  if  present.  20  Gm. 
of  vinegar  per  litre  kills  B.  Typhosus  in  an  hour.  Vegetables  eaten  raw 
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Study  of  63  strains  belonging  to  paratyphosus  B  group ;  all  produce  acid 
ndfas.  Arabmose,  Dulcite  and  Xylose,  and  all  but  5  produce  transient 
ciciity  in  Inosite  ,  all  ferment  trehalose  and  blacken  Lead  Acetate  medium, 
inerentiatmg  them  from  organisms  of  enteritidis  and  suipestifer  groups 
apable  of  division  into  two  sharply-cut  groups ;  33  strains,  containing  ali 
trains  isolated  from  paratyphoid  fever  in  man,  and  nearly  all  paratyvhosus  H 
;rams  of  porcine  origin— suggested  name  for  this  group,  “  Schottmiiller 
ype  ,  the  other  group  of  27  strains  all  isolated  from  food-poisoning  out- 
reaks,  together  with  all  strains  of  rodent  origin — as  all  in  this  group  agree  in 
aility  to  absorb  homologous  agglutinins  from  aertryclce  “  mutton  ”  serum, 
le  suggested  name  is  “  Aertryclce  Type.”  Both  groups  more  closely  allied 
)  each  other  than  to  B.  enteritidis  type. — B.M.J. E.  L/24,44. 

A  case  of  “  parenteric  fever”  probably  due  to  B.  Columbensis  Castellani. 
-L.  i./25,381. 

Outbreak  of  milk  poisoning  in  Aberdeen  affecting  300  persons — acute 
iarrhcea  and  vomiting,  but  no  deaths — traced  to  milk  containing  organisms 
•  typhoid-dysentery  group,  apparently  derived  from  a  byre  or  farm  worker. 
-B.M.J.  ii . /2 5 ,229 . 

Paratyphoid  outbreak  traced  to  ice-cream. — L.  iL/25,823. 

A  typhoid -carrier  survey  of  1,076  healthy  dairy  employees  in  Alabama 
elded  55  carriers  of  typhoid  and  paratyphoid  bacilli,  i.e.,  5T%,  — S.W. 
relch  and  Co-workers,  Jl.  A.M.A.  ii./25,1038. 


y pirns  Fever. 

Treatment. — Support  the  heart  by  Digitalis  or  Strophanthus,  large 
ijections  of  Camphorated  Oil,  injections  of  It  hum,  and  injections  of  Adrenalin 
syncopal  attacks  occur.  Avoid  antipyretic  drugs.  Opfcoquin  1  to  2*5  Gm. 
aily  per  os  has  been  advised  by  German  physicians  to  be  taken  so  long  as 
itient  can  swallow.  When  coma  supervenes,  to  be  given  in  oil  hypoder- 
Lically.  Said  to  cut  short  the  fever  and  lessen  mortality. — B.M.J.  i./i6, 621. 
Notes  on  about  1,800  cases  in  the  Serbia  epidemic  1915.  Incubation 
sriod  varies  from  5  to  14  days.  Usually  a  period  of  12  days — onset  of  2  days 
ud  a  fever  of  16  days  resolving  in  lysis.  Careful  nursing  essential.  Washing 
le  mouth  out  with  Permanganate  or  in  preference  Hydrogen  Peroxide 
bviated  parotitis,  otitis  and  tne  like-  Alcohol  thought  to  aggravate  cerebral 
rmptoms.  Ice  to  the  head- — T.  Gwynne  Maitland,  B.M.J.  ii./i5,283. 
Nose  breathing  valuable  precaution. — B.M.J.  ii./i5,492. 

2,000  cases  in  a  German  prison  camp.  Patients  did  well  on  the  starvation 
et.  Camphorated  Oil  hypodermically,  but  not  found  good  ;  much  abscess 
rmation.  Morphine  is  a  sheet  anchor.  Expectant  and  symptomatic 
eatment  best.— P.  C.  T.  Davy  and  A.  J.  Brown,  B.M.J.  ii«/i5>737. 
Tabardillo  is  typhus  as  it  occurs  endemically  in  Mexico. 

A  person  unprotected  by  a  previous  attack  exposing  himself  to  a  typhus 
itient  in  a  close  room  runs  risk,  though  there  are  no  lice  present.  Ventila- 
in  essential. — J.  W.  Allan,  B.M.J.  ii./i5, 841. 

There  is  high  fatality  among  the  prosperous  classes. — B.M.J.  i./i6,705. 
Chadwick  Lectures  on  Typhus  in  Serbia — a  full  description — flourishes  in 
ar  time  owing  to  overcrowding,  etc.  Kerosene  or  equal  parts  of  Kerosene 
id  soft  paraffin  for  anointing  the  body  is  an  efficient  insecticide. — R.  O. 
oon,  L.  i./i6, 1069,1111, 1157. 

Antitoxin  encouraging  (Nicholle  and  Blaizot  from  the  Pasteur  Inst.  Tunis.) 
art  early.  Daily  hypodermic  doses  of  10  to  20  Cc. — L.  ii. /x 6,950 . 
Prophylactic  inoculation.  A  serum  made  by  passage  of  the  virus  through 
e  monkey  is  preventive. — S.  Kusama,  L.  ii./2i,386. 

[Rickettsia  bodies  isolated  from  blood  of  typhus  patients — suggested  as  agent 
typhus. — Lieut. -Col.  Froilano  de  Mello,  Jl.  Trop.  Med.,  Jan.  15/23,-4. 
Typhus  fever  epidemic  among  the  Greek  refugees — treatment  described, 
rum  treatment  not  adopted. — Sir  P.  Hehir,  L.  ii;/23,153,209,264. 

S.  African  typhus,  8,000  cases  a  year  among  natives.  It  is  a  comparatively 
Id  type ;  the  infected  louse  the  cause.  Hot  air  deverminisation  apparatus 
irking  for  20  minutes  at  75°C.  advised.  Naphthalene  1,  in  Nut  Oil  8,  is  an 
cient  insecticide  (curiously,  it  has  no  smell)  for  disinfecting  head  and  body, 
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while  clothes  are  going  through  the  machine ;  it  kills  lice  and  nits  on  hair  ai 
body.  It  has  beneficial  effect  on  scabies. — H.  F.  Sheldon,  L.  ii./23,1075. 
Older  References.  See  Edn.  XVIII.,  Vol.  II.,  p.  584. 

Weil -Felix  Reaction  is  distinctive.  The  X2  and  X19  strains  of 
proteus  are  agglutinated  by  the  serum  of  typhus  cases.  It  is  similar  to  t 
Widal  reaction. — Jl.  R.A.M.C.,  July  20/23,210. 

The  reaction  must  be  interpreted  with  caution.  Conclusive  in  very  hi 
titres.  above  1:1000 ;  titres  of  1:100  very  suggestive,  but  1:50  only  indical 
possibility  of  typhus.  Unusual  for  reaction  to  be  so  pronounced  in  diseas 
other  than  typhus  as  to  be  regarded  as  positive,  but  it  is  occasionally  positi 
in  scarlet-fever  and  small-pox,  and  most  likely  to  be  so  in  Paratyphoid 
fever — a  case  in  point.  Rise  of  titre  during  disease  a  strong  argument  in  favc 
of  typhus.  Author  recommends  examination  by  both  Weil-Felix  and  Wi( 
Tests,  also,  in  sporadic  cases,  by  Nicolle’s  method  (injection  of  0'25  Cc.  of  sen 
into  peritoneum  of  guinea-pig  or  monkey.)  In  positive  cases,  after  incubati 
period  of  10  days,  fever  sets  in  lasting  6-12  days.  Negative  result  has 
significance. — B.M.J.E.  L/24,36. 

The  strength  of  the  reaction  does  not  correspond  to  the  gravity  of  the  disea 
Mild  cases  may  give  strong  reactions,  but  a  high  reading  was  also  obtained 
a  patient  shortly  before  death. — E.  H.  R.  Altounyan,  L.  L/24,76. 

Bacillus  Vaginae,  Boederlein’s. — 

An  aerobic  organism,  Gram  -f  (often  feebly),  constantly  found  in  1 
normal  vaginal  secretion  in  adults-  Facultative  anaerobe,  non-motile.  nc 

pathogenic.  The  only  definite  organism  of  the  vagina.  Plays  the  imports 
role  of  preventing  development  of  other  bacteria,  especially  pathogenic 
production  of  Lactic  Acid. 

In  a  series  of  examinations  of  the  vaginal  secretion  in  infants  the  organis 
was  absent.  In  more  than  half  the  cases  (ranging  from  30  minutes  old  to 
days)  the  fluid  was  sterile.  The  reaction  of  the  secretion  is  (normally)  acid 
the  majority  of  cases, — not  due  to  action  of  micro-organisms.  Amongst  i 
organisms  found  were  a  yellow  Staphylococcus  liquefying  gelatin  and  wh 
Staphylococci  not  liquefying. — P.R.S.M.  Obst.  Sect.  Nov.  10,  26. 

Weil’s  Disease. — -The  term  would  be  desirably  abolished.  For  cases 
the  kind  in  which  no  specific  spirochete  or  other  infection  are  found  it  wou 
be  better  to  use  the  term  haemorrhagic  infective  jaundice.  A  form 
haemorrhagic  infective  jaundice  has  been  called  variously  Mediterrane; 
yellow  fever,  Weil’s  disease,  spirochastosis  icterohaemorrhagica,  etc.,  which 
unscientific. — Sir  W.  H.  Willcox,  B.M.J.  i./ig,707. 

Leptospira  icier ohcemorrhag ice  appeared  in  1916  in  Flanders  as  the  cai 
of  a  form  of  febrile  jaundice. — A.  Stokes  and  J.  A.  Ryle. — P>.M.J.  ii./i6,4] 
E.  W.  Andrewes,  i./x 7,830 ;  Lord  Bertrand  Dawson,  ii./i 7, 345 ;  see  a' 
Sir  W.  Herringham,  i./i9,20. 

The  spirochete  causes  epidemics  in  Japan. — B.M.J.  i./i6,627. 

London  occurrence  of  Weil’s  disease.  A  seaman  who  fell  overboard  a:; 
swallowed  a  lot  of  Thames  water  at  Gravesend,  became  exceedingly  ill  (almc 
complete  deafness  during  initial  fever)  and  his  blood  on  injection  into  a  gum 
pig  caused  typical  phenomena  of  Weil’s  disease.  Neokharsivan  0*15  G 
was  given  with  little  or  no  effect.  No  history  of  contact  with  infected  ra 
Water  infection  is  known  to  be  possible  by  past  experience. — P.  Manson-Ba 
and  co-workers,  L.  ii./22,1056. 

L.  icterohosm.orrha.gice  discovered  in  wild  rats  caught  in  slaughter  house  1 
Warsaw — 4  out  of  42  infected.  Two  strains  possessed  very  high  virulence  1 
guinea  pigs.  From  experiments  the  isolated  leptospira  concluded  to 
identical  with  L.  icterohsemorrhagise. — Ludwig  Anigstein,  Jl.  Trop.  M< 
Mar.  1/23,81. 

Spirochaetal  jaundice.  Report  of  small  epidemic  in  Edinburgh.— 
i./25,504. 

L.  icterohcemorrhagice  present  in  London  tap  water,  and  may  cause  01 
break  of  spirochaetal  jaundice,  especially  in  abnormal  circumstances  — 
Hindle,  B.M.J.  in/25, 57.  See  alsop.  442. 

Investigations  on  jaundice  of  bacterial  origin. — L.  Anigstein  and  Z.  Milinsl 
Jl.  Trop.  Med.,  Nov.  15/23,337.  Review  of  data. — B.M.J. L/21, 206. 

A  case  of  Weil’s  disease  contracted  by  the  *  whip  ’  of  a  pack  of  foxhour.' 
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p£?  •  °f  V^vpes  which  had  died  from  ‘  yellows  ’  (a  leptospiral  disease 
t  dotos).  i lie  association  of  human  with  canine  jaundice  may  not  be  so 
n common  as  the  recorded  cases  suggest  .  The  virus  is  easily  transmissible 
y  skin  contact.— C.  J.  M.  Lawrence  and  C.  C.  Okell,  L.iL/29,328. 


VAN  DEN  BERGH  reaction  (Ehrlich’s  Diazo  Reacton  applied  to 

lood  SERUM  CONTAINING  Bilirubin)  for  obstu ructive  or  impaired 
rver  function. 

The  reagent  consists  of  :  Solution  I. — Sulphanilic  Acid  1,  Hydrochloric  Acid 
.P.  15,  Water  to  1000.  Solution  II. — Sodium  Nitrite  0-5,  Water  100  For 
se,  25  Cc.  Solution  I.  are  mixed  with  0-75  Cc.  Solution  II.  and  this  mixture 
mst  be  freshly  prepared  for  each  test. 

Direct  Test  ( Qualitative ).  Add  1  Cc,  ox  the  reagent  to  an  equal  volume  of 
;rum  diluted  with  2  Cc.  distilled  water.  A  bluish- violet  colour  beginning 
nmediately  and  becoming  maximal  in  10—30  seconds  is  called  an  immediate 
irect  action,  indicating  presence  of  uncombined  bilirubin  and  the  existence 
f  mechanical  obstructive  jaundice,  as  in  cholangeitis.  A  reddish  coloration 
eginning  after  1  to  15  minutes  and  deepening  to  violet  is  called  a  delayed 
irect  reaction,  indicating  impaired  liver  function,  as  in  acute  yellow  atrophy, 
reddish  colour  appearing  at  once  and  deepening  to  violet  is  called  a  biphasic 
irect  reaction,  indicating  both  obstructive  jaundice  and  impaired  liver 
mction. 

Indirect  Test  ( Qualitative ). — To  0-5  Cc.  serum  add  1  Cc.  95%  Alcohol  and 
mtrifuge.  To  1  Cc.  of  the  supernatant  fluid  add  1  Cc.  reagent.  If  positive 
violet  colour  appears  at  once  and  points  to  hemolytic  jaundice. — Jl.  A.M.A. 
./ 28,1395. 

Indirect  Test  ( Quantitative ).• — To  1  Cc.  serum  in  a  15  Cc.  graduated  tube 
dd  0-5  Cc.  reagent.  After  a  minute  or  two  add  2-5  Cc.  95%  Alcohol  and  1 
c.  saturated  Ammonium  Sulphate  solution.  Mix  well  and  centrifuge.  Head 
xe  quantity  of  supernatant  fluid  and  the  dilution  of  the  bilirubin  (approx.  1 
1  3)  contained  in  the  serum  is  directly  obtained  (dilution  of  unknown).  The 
lcohol  solution  (the  unknown)  is  then  compared  with  a  standard  solution 
ad  the  amount  of  bilirubin  computed  as  follows : 

Standard  x  pppition  Gf  unknown  x  5  =  mgr.  of  bilirubin  per  litre  of  serum. 
Unknown 

he  Standard  is  made  as  follows  :  Solution  1.— Ammonium  Ferric  Alum 
1508  Gm.,  Cone.  Hydrochloric  Acid  50  Cc.,  Distilled  Water  to  250  Cc.  (keeps 
definitely).  Solution  2. — Of  Solution  No.  1,  10  Cc.,  Cone.  Hydrochloric 
cid  25  Cc. ,  Distilled  Water  to  250  Cc.  (keeps  a  month).  The  Standard  ivhich 
freshly  made  consists  of  Solution  No.  2,  3  Cc.  Ammonium  Thiocyanate  10% 

•  3  Cc.  Potassium  Thiocyanate  20%,  Ether  12  Cc. 

Shake  Standard  thoroughly.  The  Ether  extracts  the  colour  from  the  solu- 
on  and  forms  a  supernatant  layer  which  may  be  used  in  colorimetric  com- 
irison.  The  Standard  matches  in  colour  a  dilution  of  5  mgr.  of  bilirubin 
;r  litre  of  serum.  The  normal  amount  of  bilirubin  is  from  1  to  3  mgr.  per 
;re.  Clinical  jaundice  is  present  with  about  18  mgr. 
andard  for  Van  Den  Bergh’s  Test. 

The  colour  given  by  0*7  Cc.  N/10  Potassium  Permanganate  solution  uiluted 
)  50  Cc.  with  water  is  equivalent  to  5  in  10*  of  bilirubin. — B.C.A.,  Sept.  28, 
048. 

References. 

The  Test  is  less  satisfactory  than  at  first  hoped.  Very  variable  results 
tained  in  toxic  cases.  In  genuine  obstructive  cases,  immediate  direct 
action  was  obtained,  and  in  haemolytic  cases  an  indirect  reaction.  In  doubtiu 
ses  the  test  failed.— B.1VI.J.  i./*4,278;  tee  also  ibid.  49t>,  and  L.i./27,o84 
he  Test  for  “latent”  jaundice,  during  treatment  with  Arsenobenzol, 
been  found  of  greater  value  than  either  the  Lsevulose  Tolerance  Test,  the 
ise  Test  or  the  “  Hsemoclasic  Crisis  ”  Test,  and  is  a  great  advance  towards 
e  scientific  control  in  the  use  of  this  dangerous  drug.  ,  As  soon  as  a  con- 
m  of  “latent”  jaundice  was  detected  Arsenical  treacment  was  at  once 
iped  and  Glucose  given  freely.  The  small  amount  of  serum  necessary 
bhe  test  is  readily  obtained  when  taking  blood  for  Wassermann  reactions. 

I.  Gerrard,  B.M.J.  ii./ 24,225 
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'  Van  den  Bergh  Reaction.  Improvement  in  technique.  Of  value - 
J.  X.  Mckee  and  C.  H.  Keefer,  B.M.J.L/22,  716,783  ;  H./25,  52.  Of  questioi 
able  value  for  differentiating  between  obstructive  and  non-obstructive  types  c 
jaundice  in  infants  and  young  children.' — Am.  Jl.  Bis.  Child.,  per  Jl.  A.M.j 
iL/25, 927.  Normally,  the  Bilirubin  content  is  between  0-2  mgr.  to  1-0  mg 
per  100  Cc.  of  serum. — Klin.  Woch.,  Aug.  27, ’25,  per  Jl.  A.M.A.  ii . / 2 5 , 1 1 7 
Of  use,  even  in  the  absence  of  clinical  manifestations.  Thanhauser  ar 
Anderson’s  Modification  the  most  dependable  for  quantitative  estimation. - 
per  Jl.  A.M.A.  iL/25, 1337.  Utility  doubted.' — B.  Davies,  L.i./27,384.  Appi 
cations  of  Van  den  Bergh’s  Test  in  surgery. — E.  R.  Flint,  L.  ii./27,165 ;  Y.B.I 
’27,65-6.  MeulengracM  Test  for  jaundice. — Jl.  A.M.A.  ii./25,765.  Touch 
Test  for  hyperbilirubinemia,  Jl.  A.M.A.  iL/25, 766  (for  full  description  of  te 
see  Comptes  Rend.,  80  :  826,1917).  An  increase  of  blood  bilirubin  found  ; 
35%  of  pregnant  women  and  in  71%  of  women  during  childbirth  :  especial] 
high  in  eclampsia.- — per  Jl.  A.M.A.  iL/25, 861.  See  also  Press.  Med.,  192 
29,441,  J. A.M.A.,  1922,77,235,  Y.B.P.,  1922,33,  P.J.i./24,584. 

Farther  Liver  Fanction  Tests  are  Bremsai/phafcin  am 
Phenoitetrachforphthaleer»f  q.v. 

WilOOping  Coilgh.' — Bordet’s  Bacillus. — A  cocco-bacilius,  no: 
motile,  Gram-negative,  staining  feebly,  regarded  as  causative  of  whoopii 
cough,  has  been  isolated.  Cultures  of  the  organism  were  found  to  be  specifical 
agglutinated  by  the  serum  of  children  suffering  from.  Agglutinating  reactic 
not  strong.  See  also  Vol.  I.,  p.  956  and  Therapeutic  Index. 

Resembles  B.  influenza?  ( Pfeiffer )  somewhat  and  grows  somewhat  scant! 
on  blood  agar.  The  following  medium  permits  of  isolation  from  sputur 
Potato  500  Gm. ,  4%  Glycerin  solution  1000  Cc.  Autoclave  and  pour  off  exce 
fluid.  Emulsify  potato  in  Normal  Saline  1500  Cc.  and  add  Agar  3  to  4^ 
For  use  mix  with  equal  quantity  of  defibrinated  blood. 

Pertussis  shows  a  mononuclear  leucocytosis  of  15,000  to  50,000. — Stitt. 

Out  of  1,115  cases  of  whooping  cough  29%  showed  B.  pertussis,  and  out 
533  proved  cases  41%  showed  the  organism,  which  in  three  cases  was  isolate 
24  hours  before  the  whcop  commenced.  Suggested  that  the  quarantine  peric 
should  include  the  catarrhal  stage  :  thus  30  days  from  onset  of  catarrh 
symptoms  would  include  94%  of  all  possible  spreaders,  as  against  62%  und 
present  American  regulations. — B.M.J.E.  iL/27,72. 

Frequency  of  finding  Bordet’s  Bacillus  diminishes  markedly  after  end 
the  4th  week  of  the  spasmodic  phase. — B.M.J.  ii./26,663. 

The  bacillus  isolated  in  cases  examined  within  the  first  week.  A  pea- 
like  colony  developed  after  3  days’  incubation.  Easier  and  more  exact  th; 
bacterial  diagnosis  of  diphtheria. — H.  Sugare  and  J.  W.  McLeod,  L.  ii./s 
167. 

Yaws.  Syn.  Franiboesia.  A  contagious  inoculable  disease  characteris 
by  an  indefinite  incubation  period  followed  usually  by  fever,  by  rheuma 
pains,  and  by  the  appearance  of  papules  which  generally  develop  into 
fungating,  encrusted,  granulomatous  eruption. 

An  organism  found  in  the  lesions  of  yaws  has  been  named  both  Spirochc 
pailidula  and  Treponema  pertenue. — Manson. 

Frambcesia  in  Ceylon.  Potassium  Iodide  in  large  doses  best  routi 
treatment;  Atoxyl,  Sodium  Cacodylate,  and  Quinine  Cacodylate  also  usef 

Novarsenobenzol  has  a  rapid  and  remarkable  curative  action  in  every  sta 
of  the  disease. — Manson. 

Yellow  Fever.  1 

Yellow  Fever  resembles  Weil’s  disease  but  the  symptoms  are  more  sevq 
and  haemorrhages  into  the  stomach  and  intestine  cause  black  vomit  a 
melsena.  Has  a  very  high  mortality  rate. 

The  Americans,  Reed,  Carroll,  Agramonte  and  Lazear  established  ti 
Yellow  Fever  is  transmitted  by  Aedes  aegypti Syn.  Stegomyia  calcpus ,S. fascia 
The  virus  can  be  transported  from  one  place  to  another.  For  its  develc 
ment  it  requires  a  temperature  of  over  75°  F.  It  ceases  to  spread  below  7f- 
Usually  it  is  a  sea  coast  disease.  The  germ  cannot  be  cultivated  on  or  dins 
lines  and  it  is  not  a  visible  bacterium.  It  is  a  filter  passer.  The  mosqu: 
is  the  intermediary  but  it  is  not  transferable  by  recently  infected  mosquito 
The  parallellism  between  the  etiology  of  yellow  fever  and  malaria  is  ve 
complete.  The  germ  is  probably  of  protozoal  nature.  One  attack  genera 
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Differs  permanent  immunity Manson.  Noguchi  thought  the  disease  is  due 
o  Leptospira  icteroides,  but  it  is  probably  caused  by  a  virus  which  will  pass 
he  pores  of  Y  and  N  Berkfeld  filters  but  not  through  W.— B.M.  J.  UaS  7*3 
L.  icteroides  will  grow  in  a  medium  consisting  of  serum  1  part,  Ringer’s 
olution  3  parts,  made  semi-solid  with  0-3%  Agar  and  contained  in  tall  tubes 
t  the  bottom  of  which  is  placed  1  Cc.  of  citrated  yellow  fever  blood.  A  thin 
1^r+ofxIjlc^d  Iaraff!n  is  Poured  on  the  top  of  the  medium.  L.  ictcroides  is 
aid  to  be  4-9  At.  X  0-2  /,  wide.  Grows  best  at  33°  C.  (91°  F.).— Stitt  (1927) 
For  a  descriptive  account  see  A.  E.  Shipley,  B-M-J-  i./i5,921. 

Serum  of  convalescent  patients  and  animals  promising. — B.M  J.ii./iq  48. 
Noguchi’s  Researches,  ibid.  283.  1 


Yellow  fever  contracted  by  non-immune  persons  in  spite  of  vaccination, 
nfection  occurred  while  protection  was  developing.  Possibility  of  immediate 
rotection  by  anti-icteroides  serum— 0*2  Cc.  sufficient  to  protect  guinea-pigs 
or  10  days.  For  a  man  weighing  80  kilos,  1 5  Ce.  should  be  sufficient  to  secure 
mmunity  for  same  period,  i.e.  until  vaccination  attains  its  final  effect. —Fide vo 
loguchi  per  Jl.  Trop.  Med.  Jan  1/23,13. 

Observations  on  prophylaxis.— A.  Agra  monte,  Jl.  Trop.  Med.,  Nov.  1/24,286. 

Yellow  fever  no  longer  exists  in  North  America,  Central  America  is  almost 
ree  and  Brazil  “  has  reached  the  final  bout  with  the  disease.” — L.  ii./24,3S5. 

Experimental  studies  in  Northern  Brazil.— II.  Noguchi  and  Co-workers, 
ht.  Conf.  Trop.  Am.,  ’24,169-179. 

Histopathology  and  hsemotolo gy .- — H .  R.  Muller,  ibid.,  180-183.  In  the 
pidemic  in  Belize  (1921),  17  cases  were  treated  with  Noguchi  serum.  Of  13 
eceiving  serum  on  1st  or  2nd  day  only  one  died,  but  the  remaining  4,  who 
lid  not  receive  serum  until  4th  or  6th  clay,  all  died.  Treatment  only  of  value 
n  midst  of  an  actual  outbreak — anti-mosquito  work  should  be  continued. — 
r.  Cran,  ibid.  194-200. 

Prophylactic  vaccine  and  curative  serum  of  doubtful  value  and  liable  to 
five  a  sense  of  false  security,  causing  relaxation  of  sanitary  measures.  Speci- 
icity  of  L.  icteroides  still  remains  to  be  proved.  Serologic  differences  between 
t  and  L.  icterohcemorrhagice  are  not  pronounced,  yet  the  fever  and  Weil’s 
lisease  are  clinically  and  pathologically  entirely  unlike.  L.  icteroides  possibly 
1  symbiotic  organism  in  yellow  fever,  possibly  the  one  inducing  the  hEemor- 
hagic  phase.  The  symptoms,  lesions  and  conditions  which  L.  icteroides  cause 
n  animals  are  practically  identical  with  those  caused  by  L.  icterohcemor- 
hagice,  the  etiologic  factor  in  Weil’s  disease — Int.  Conf.  Trop.  Am.  ,’24,201-208. 

As  Noguchi  admitted  that  the  organism  isolated  by  him  and  named  L. 
cteroides  is  indistinguishable  from  that  described  by  Stimson  (1907),  L.  inter¬ 
rogans,  the  latter  w'ould  appear  to  be  the  correct  name. — Wenyon. 

Prophylactic  serum  not  intended  to  supplant  anti -Stegomyia  campaigns. 
sTellow  fever  and  infectious  jaundice  both  caused  by  a  flltrable  organism,  both 
ion-contagious,  and  both  characterised  by  jaundice,  haemorrhage,  acute 
lepatitis  and  nephritis,  and  relative  brachycardia.  In  both,  an  attack  confers 
asting  immunity.  The  clinical  symptoms  are  very  similar.  1.  icteroides  is 
lightly  thinner  and  shorter  than  L.  icterohmmorrhagim .  Serologically,  the 
ormer  gives  a  positive  Pfeiffer  reaction  with  serum  of  yellow  fever  convales¬ 
cents,  while  the  latter  does  not.  Vaccine  appears  to  give  protection  to  non- 
mmunes  for  about  5  or  6  months.  Statistics  given. — H.  Noguchi,  Int.  Conf. 
rrop.  Am. ,  ’24,209-220. 

(Noguchi  died  in  1928  in  a  fever-stricken  seaport  of  the  Gold  Coast,  a  victim 
>f  African  yellow  fever,  of  which  he  had  just  identified  the  cause,  as  a  result 


ff  studying  his  own  case.) 

Of  7  cases  treated  with  sermn  all  recovered  except  one.  Amongst  748  non- 
mmune  persons  vaccinated  with  the  killed  cultures  of  L.  icteroides  2  cases 
)ccurred,  as  against  199  cases  amongst  un vaccinated  in  Vera  Cruz.— T.  J. 
LeBlanc,  Jl.  Trop.  Med.,  May  1, ’25,178.  .  . 

Methods  of  examination  of  Leptospira;  new'  method  for  examining  living 
pirochetes. — A.  C.  Coles,  Jl.  Trop.  Med.,  June  15,  *26,170-172.  _ 

Encouraging  prophylaxis  obtained  with  a  Phenol-Glycerin  Vaccine  prepared 
rom  the  liver  and  spleen  of  infected  monkeys.  Further  work  in  progress.-— 
E.  Kindle,  B.M.  J.  i./s8,977. 


Older  References  ,  .  .  „  .  ., 

Yellow  Fever  is  endemic  amongst  natives  of  the  West  Coast  of  Africa  .n 
as  been  repeatedly  mistaken  for  other  diseases  (often  called  bilious  remi 
nt  fever  Tor  entirely  overlooked.-!!. M  .J.i./n .24!), 301, 491 .  Yellow  fever 
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in  Yucatan  (Mexico).  The  natives  are  assumed  to  be  immune  from  childhoo* 
— L.  ii./i2, 1812, 1830.  Further  data  18th  Edn.,  Yol.  II. 

A  resume  of  researches  on,  vide  L.  i./i4,1408. 

Dengue. — Dengue  resembles  sand-fly  fever  but  the  febrile  period  is  longi 
and  relapse  is  more  common.  Sand-fly  fever  occurs  in  all  the  countries  roun 
the  Mediterranean  and  extends  into  India  :  dengue  occurs  typically  in  Australi; 
but  is  recorded  from  India,  Africa,  and  other  places.  It  would  seem  probab 
that  the  causative  organism  of  sand-fly  fever  is  the  leptospira  of  Weil’s  diseas* 
Rheumatic-like  pains  in  the  febrile  stages. 

The  insect  vector  of  dengue,  in  Manilla  and  probably  elsewhere,  is  A  ed 
aegypti  ( S.fasciata ,  as  it  used  to  be  called),  confirming  the  work  of  Clelam 
Bradley  and  McDonald  in  Australia;  it  is  not  Culex  quinquefasciatus  (( 
fatigans  of  old). — B.M.J.ii./26,489. 

Points  of  similarity  between  Y.  Fever  and  Dengue.— B.M.J.  ii./i7,105. 

The  differential  diagnosis  of  dengue  and  influenza.' — E.  P.  Thurston,  p< 
Jl.  Trop.  Med.,  Nov.  15/23,344. 

Recent  epidemics  of  dengue.— B.M.J.  ii./28,806. 

Transmission  and  etiology. — I.M.G.,  Aug.  *25,377  ;  see  also  A.  C.  Chandle 
ibid.,  Oct.  *25,460. 

An  undesirable  degree  of  complication  has  been  imparted  to  the  subjec 
Claims  to  the  discovery  of  “  new  ”  diseases  would  in  most  cases  be  recognise 
as  unjustified  if  the  authors  were  aware  of  the  following  facts  in  connectio 
with  the  fevers  of  the  dengue  group.  (1)  Fevers  of  the  dengue  sand-fly  grou 
may  last  from  1  to  7  days.  (2)  They  show  a  great  variety  of  symptoms- 
in  fact,  the  only  common  clinical  features  are  the  sudden  onset  and  shoi 
duration.  (3)  They  are  extremely  common  and  widespread  over  the  tropic; 
and  sub- tropical  world.  (4)  They  may  occur  as  sporadic  cases  in  an  endem 
area,  or  as  intense  epidemics. 

If  dengue  is  regarded  as  a  disease  in  wnich  break-bone  pains,  a  two-pha: 
fever  and  a  secondary  rash  are  essential  features,  it  is  not  surprising  th; 
medical  men  should  look  upon  outbreaks  of  fever  in  which  these  characteristh 
are  absent  as  distinct  diseases. — J.  W.  D.  Megaw,  per  Jl.  Trop.  Med.,  No' 
15/23,347. 


STAINING  METHODS. 

Gram’s  method  ot  differentiating  Organisms  in  Film  Prepar 
ations  : — 

1.  Treat  with  Aniline -Gentian- Violet  3 — 5  mins.  2  Without  washing,  ad 
Gram's  solution  J  to  1  min.  3.  Pour  off  Gram’s  solution,  wash  in  water,  rim 
with  alcohol  three  times,  each  of  10  seconds  duration.  Counterstain  wit 
neutral  red  0*5%  or  weak  Carbol-Fuchsin  |  minute.  4.  Wash  in  water.  Dr; 

Gram’s  Iodine  solution  has  the  formula: — Iodine,  1  Gm  ;  Potassiui 
Iodide.  2  Gm. ;  Water,  300  Cc. 

Note. — Aniline-Gentian -Violet  is  prepared  by  adding  1  part  of 
concentrated  alcoholic  solution  of  the  dye  to  9  parts  of  a  filtered  saturated  soli 
tion  of  anilin  oil  in  water  (solubility  about  1  in  30).  P.G  V.  directs  7  Cc  of  tl 
Saturated  Alcoholic  Solution  of  Gentian  Violet  with  a  further  10  Cc.  of  Absolut 
Alcohol  to  be  added  to  100  Ce.  of  filtered  Aniline-Water.  This  may  overcom 
*  muddiness.’ 

Gram-Eosin  Method  for  Sections. — 1.  Place  a  little  alcohol  on  sectic 
4  min.  2.  Cover  with  filtered  Aniline-Gentian-Violet  10  mins.  3  Gram's  soli 
tion,  3  mins  4.  Decolourise  in  Alcohol.  Wash  in  water.  5.  Stain  with  Eost 
1 — 2  mins.  Wash  in  water.  6.  Dehydrate  with  Alcohol.  7.  Clear  wit 
Xylol,  mount  in  Xylol  Balsam. 

Eosin  -  Gram  -  Weigert  -  method.  —  Eosin  (5%  aqueous)  5  to  10  min 
Wash  in  water.  Aniline-Gentian-Violet  10  minutes  without  washing.  Gram 
iodine  solution,  3  minutes.  Wash  in  water.  Biot,  dehydrate,  and  differei 
tiate  in  aniline  oil  until  pink  colour  returns.  Clarify  in  Xylol  and  mount  i 
Xylol  Balsam.  This  method  is  preferable  to  the  Gram-Eosin  method,  > 
aniline  oil  is  more  gentle  in  decolorising  action  than  the  alcohol  used  in  tl 
latter. 

For  Jensen’s  Modified  Gram’s  Method  using  stronger  Iodine  Solutio 
and  Neutral  Red  as  counterstain. 
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A  simple  stain  for  sections  is  : — 

>cf  Blue' 0  65  Gm- ;  Abso,ute  Alcoho1' 3  5 

Carbolic  Methyl  Violet.  Syn.  Carboi-Gentian-Violet. 

This  is  better  than  Aniline  Gentian  Violet  especially  in  hot  climates.  The 

•?Ccyl  Mofchvl  v?niVr:^  1  red  Crvb0li,c  A?id  12'5  Cc->  Absolute  Alcohol 
'5-N 6  B.  1  Gm.  Dissolve,  keep  in  a  warm  place  24  hours 

md  filter.  hix  the  smear  with  Alcohol.  Place  3  or  4  drop«  of  Distilled 
■Vater  on  the  smear  and  one  drop  of  the  stain.  Then  Gram’s  solution  in 
ne  usual  manner.  Counterstain  with  Safranin  or  weak  Fuchsin  — B  M  J  E 
./i3,96. 

Aniline  dyes  exhibiting  the  most  powerful  lethal  action  on  a  typically 
>ram  +  staining  micro-organism  (Staphylococcus)  are  those  which  can  be 
ised  with  the  greatest  success  by  the  method.  Substances  having  special 
infinity  for  the  dyes  in  question  are  assumed  to  be  present  in  Gram  +  stainin" 
n-ganisms  and  as  Iodine  plays  a  special  role  in  the  Gram  reaction,  special 
xaminations  with  lipoid  substances  gave  interesting:  data.  (1)  Treatment 
)f  B.  Coli  with  Lecithin  Emulsion  may  make  it  Gram  +  staining.  Boiling 
staphylococci  with  Ether  renders  them  almost  entirely  non-Gram  staining  — 
ri.  Path.  &  Baet. — July,  ign,  p.  146. 

We  found  that  non-Gram  staining  organisms  were  decolorised  in  periods 
varying  from  2  to  5  minutes,  using  strong  Methylated  Spirit,  and  that  Gram 
taining  organisms  were  not  decolorised  even  after  one  hour’s  washing,  if 
weaker  spirit,  e.g.  60%,  is  used,  organisms  that  were  not  decolorised  in  an  hour 
nth  strong  spirit  may  be  almost  decolorised  in  ten  minutes,  therefore  the 
Wrongest  Spirit  is  absolutely  necessary.  The  Iodine  treatment  should  be  for  at 
east  5  minutes,  in  fact  it  cannot  be  overdone  in  a  film  preparation.  We  should 
ecommend  10  minutes  washingwith  the  spirit.  See  also  gonococcus  chapter. 

List  of  some  pathogenic  and  common  non-  pathogenic  organisms 
tained  and  not  stained  by  Gram’s  method  : — 


Gram  T  Gram  — 

dl  cocci  except .  Gonococci. 

Meningococci. 

Micrococcus  Pharyngis  Siccus. 

,,  flavus. 

,,  Melitensis. 

,,  catarrhalis. 

The  whole  Coli-Typhoid  group; 
Typhoid,  dysentery,  paratyphoid. 

B.  faecalis  alkaligenes,  and  cap- 
sulated  group ;  Pneumobacillus, 
B.  Proteus,  and  non-pathogenic 
vibrio  group. 

Chromogenic  bacteria,  e.g.,  B. 
pyocyaneus. 

Hsemorrhagic  septicaemic  group,  e.g . 
plague. 

ILemoglobinophilic  group,  e.g., 
influenza. 

Glanders. 

Nitrobacterin. - Nitrifying  bacteria  on  the  nodules  of  leguminous  plants 

oeas,  beans,  clover,  &c.)  have  been  cultivated  under  this  name  for  enriching 
oil.  The  sequence  of  crops  i3  turnips,  barley,  clover,  wheat.  Alkalinity  of 
he  soil  is  a  sine  qua  non  for  the  growth  of  bacteria  which  produce  acid  in  their 
roliferation. 

S-men  Test  — The  presence  of  spermatozoa  may  be  detected  by  evaporat- 
g  a  drop  of  the  liquid  from  the  moistened  stains,  fixing  it  by  a  flame  and 
aining  with  eosin  and  methyl  green.  At  the  base  of  the  head  of  the  speruiato- 
>on  is  a  hemispherical  portion  which  stains  green,  while  the  anterior  part  ana 
.11  stain  red.  Some  prefer  the  use  of  methyl  green  alone.  Ehrlich  s  Hauna- 
ixylin  (stain  5  minutes)  wash  in  distilled  water,  then  in  tap  water  until  blue, 
id  counterstain  with  Eosin  solution  (2  or  3  minutes),  also  gives  good  results. 
The  following  hasfbeen  successful  in  85  to  90%  of  cases  in  iriedico-iegal 
ctice  in  India  :  soak  the  piece  of  cloth  for  a  few  minutes,  scrape  off  film  on 


l11  diphtheroids. 

l11  spore-bearing  aerobes  : 

! .  S  ub  tilis  ,B  .anthracis ,  B .  my  coides  and 
anaerobes,  e.g.,B.  Tetani,  Welchii, 
Sporogenes,  etc. 
treptothrix  and  Tubercle  group. 


dl  moulds. 
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to  a  glide,  spread  out,  dry  in  air,  and  fix  over  flame.  Cover  with  Carl 
Thionin,  wash  after  a  few  minutes  with  distilled  water  and  drain.  Dry  a: 
examine  with  J-inch  oil  immersion.  The  middle  portion  of  the  spermatoz 
stains  more  deeply  and  has  semi-lunar  shape. — S.  Mallarmah,  Analyst, 
52,399,  per  P.J.  ii./27,273. 

Semen  Stains  may  be  identified  by  boiling  (fabrics)  2  minutes  in 
watery  solution  containing  Tannin  i%  and  Sulphuric  Acid  1  per  1,000,  th 
wash  with  strong  Ammonia  Solution  1  in  400  for  2  minutes,  immerse  5  minu 
in  a  solution  of  Potassium  Bichromate  1  in  10.000  with  1  in  1,000  Sulphu 
Acid,  transfer  for  2  minutes  to  2%  Potassium  Cyanide  Solution ;  fina 
rapidly  wash  in  distilled  water.  Scrape  and  tease  up  on  a  slide,  dry, 
and  stain. — B.M.J.  ii./c6, 1261, 1843. 

Semen  Stained  by  Eosin. — Cut  a  portion  of  the  cloth  1  x  1J  in< 
soak  in  Muller’s  Fluid  24  hours  preferably  at  37°  C.  in  incubator  (e.g., 
covered  watch  glass).  Wash  in  several  changes  of  water  to  remove  dirt 
also  fixing  fluid.  Place  the  cloth,  one  end  held  in  forceps,  for  a  mome 
on  blotting  paper  to  remove  excess  of  moisture,  then  lay  flat  on  centre 
micro  slide.  Pass  edge  of  scalpel  or  of  another  slide  with  a  fair  amount 
pressure  from  the  end  of  the  cloth  fixed  by  the  forceps,  to  the  other.  Repe 
on  the  other  surface,  turning  the  cloth  over  on  the  same  portion  of  the  slic 
The  end  of  the  cloth  is  then  placed,  with  the  forceps  between  finger  a 
thumb,  the  rest  being  pleated  up  by  the  same  means  and  tucked  in  so  tl 
firm  pressure  of  the  tips  of  forefinger  and  thumb  causes  a  drop  of  liquid 
fall  which  add  also  to  the  slide.  Dry  in  incubator,  and  stain  three  minu 
with  1%  Eosin  solution. — B.M.J.  ii./o8,501. 

Picric  Acid  Test  for. — Mix  the  suspected  semen,  whether  liquid 
dry,  with  a  little  water,  add  a  drop  of  Glycero- Solution  of  Picric  Acid  cc 
taining  a  little  alcohol — if  human  semen,  yellow  needle  crystals,  visible  um 
the  microscope. 

Preparation  of  Sections  before  Staining. 

Rapid  Paraffin  Method  for  small  pieces  of  tissue.  Fix  in  10 %  Forma 
1  hour,  70%  Alcohol  1  hour,  95%  Alcohol  1  hour.  Absolute  Alcohol  \  ho 
Xylol  \  hour,  in  incubator  at  37°  0.  in  each  case,  and  Paraffin  £  to  2  ho- 
at  55°  C. — Stitt. 

Slow  Paraffin  Method. — Fix  in  Alcohol  (not  Formalin)  2  days,  tl 
place  in  Xylol  3  to  5  days. 

Rapid  Gum-freezing. — Place  tissue  into  boiling  Muller’s  Fluid 
Formol-Miiller,  or  plain  water.  Boil  3  minutes,  wash  in  water;  freeze 
Gum  with  Ethyl  Chloride  or  by  Carbon  Dioxide. 

Zenker’s  Fluid.— Bichromate  of  Potassium  2' 5  Gin.,  Sulphate  of  Sc 
1  Gin.,  Corrosive  Sublimate  5  Gm.,  Glacial  Acetic  Acid  5  Cc.,  Distilled  Wa 
100  Cc.  The  Glacial  Acetic  Acid  is  added  only  just  before  fixing. — Stitt 

Muller’s  Fluid.— Potassium  Bichromate  2\,  Sodium  Sulphate  1.  Wai 
100.  Used  in  histology  for  hardening  tissues. 

Formol-Miiller  Fluid. — Muller’s  Fluid  100,  Formalin  5 
Transparent  method  for  bony  specimens. 

Dehydrate  in  successive  baths  of  Alcohol  and  Acetone,  Anilin  Oil,  Xylol,  a 
Liquid  Paraffin. 

Formalin  Preservative  Solution.  —  Formalin  (40%)  78,  Potassif 

Acetate  3,  Potassium  Nitrate  1,  Glycerin  40,  Water  140. 

This  has  the  advantage  of  retaining  the  colour  of  pathological  specima 

Method  of  cutting  frozen  sections  of  fresh  tissues  for  immediate  mic; 
copic  diagnosis  during  operations.  Lockwood  &  Shaw. — B.M.J.  i./oy,127| 

Frost’s  Solution  for  preserving  anatomical  specimens.  Sodi, 
Fluoride  80,  Chloral  Hydrate  80,  Potassium  Acetate  160,  Cane  Sugar  3,5 
Saturated  Thymol  Water  8,000.  The  specimens  retain  life-like  appearance 
L.  i./i2,579. 

Farrant’s  mounting  medium. — Gum  Acacia  32  ozs.,  wash  well  witl 
ozs.  of  water  in  two  or  three  lots  and  dissolve  in  40  ozs.  of  boiling  water  w 
constant  stirring.  Strain  through  muslin  and  add  Arsenious  Acid  1  drac 
in  Glycerin  40  ozs.,  heat  gently  to  clarify. 

Apathy’s  Gum  Syrup.  For  ringing  Slides. — Picked  Gum  Aral 
Cane  Sugar  (ordinary,  not  candied),  Distilled  water,  of  each  50  Gm.  Sc 
in  water,  and  add  0‘ 05  Gm.  Thymol.  Render  alkaline  with  a  little  Sodi 
Carbonate.  This  sets  in  about  15  to  30  minutes  in  a  warm  roc 
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fading.— Lfi.Ai377tth  °ther  precautions’  helPs  in  preventing  slides  from 

3Pecimeem°dThl Sile  nisngreeable  odor  arising  from  pathologic 
specimens.  Ihe  formaldehyde -preserved  material  is  rinsed  in  water  and 

so]utlon  ?f  very  Slilut3  Ammonium  Hydroxide,  made  up  by  addin? 
5  to  10  Cc.  strong  Ammonia  water  to  a  litre  of  tap  water.  The  Ammonia 
lombmes  readily  with  Formaldehyde  to  form  Hexamethylenamin.  The  mix- 

XS'uLms  L3-f  cTSiS-j1!*  rs.w.%3d^rb“  I’omaldehydo- 
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^  Nutrient  6 rot h.— Boil  *  Lemco  ’  5  Gm.,  Peptone  10  Gm.,  Sodium 
Miloride  5  Gin.,  Water  1,000  Cc.  Make  faintly  alkaline  with  dilute  Sodium 
L/arbonate  solution,  using  litmus  as  indicator,  and  filter  through  grey  paper 
the  broth  thus  prepared  may  be  run  into  specially  cleaned  test-tubes,  about 
3  Oc  into  each  These  are  now  plugged  and  sterilised  at  100°  C.  for  a  quarter 
Df  an  hour  on  tnree  successive  days,  or  the  broth  may  be  converted  into  other 
lutrient  media. 

,  following  is  sometimes  used: — Beef  (or  horse,  &c.,  flesh)  450  Gm. 

r,om  au'  winced,  is  extracted  for  twenty-four  hours  with  cold  water 
L,000  Cc.  The  albumin  is  coagulated  by  heat  and  strained  off.  The  re¬ 
sulting  extract  is  boiled  ten  minutes  with  Sodium  Chloride  5  Gm.,  and  Pep¬ 
tone  (in  powder)  10  Gm.,  with  occasional  shaking.  Finish  as  above  after 
rendering  alkaline. 

Standardisation. — The  broth  and  the  gelatin  and  agar  media  made  from 
t  are  acid  to  phenolphthalein,  but  are  frequently  neutral  or  even  alkaline  to 
items  -this  latter  not  being  sensitive  to  many  of  the  weak  organic  acids  pre¬ 
sent  in  the  meat  extract.  The  medium  is,  therefore,  standardised  with  ^ 
soda  in  the  presence  of  phenolphthalein.  The  reaction  of  a  medium  is 
lsually  expressed  by  the  number  of  Cc.  of  normal  alkali  required  to  be  added 
so  1  litre  of  medium  to  render  it  exactly  neutral  to  phenolphthalein,  e.g., 
+  10  indicates  that  10  Cc.  of  1ST  soda  have  to  be  added  to  neutralise  it.  This 
•eaction  has  been  found  best  for  general  bacterial  growth,  and  is  the  standard 
•mployed.  The  rule  for  standardising,  therefore,  is  to  subtract  10  from  the 
lumber  of  Cc.  of  normal  soda  that  must  be  added  per  litre :  for  example,  if 
L0  Cc.  of  a  medium  require  V2  Cc.  of  N  soda,  then  1,000  Cc.  =  12  Cc.  N  socja. 
Che  medium  is  now  neutral  to  phenolphthalein,  but  distinctly  alkaline  to 
items.  Then  subtracting  10  Cc.  from  12  we  have  2  Cc.  of  N  soda  to  be  added 
■o  1  litre  of  medium. 


Media  are  now  generally  standardised  by  adjusting  to  a  definite  Hydrogen-ion 
•oncentration,  using  indicators. 

Glucose  Broth  consists  cf  Nutrient  Broth  with  the  addition  of  1  or  2% 
>f  pure  anhydrous  glucose  added  after  final  filtration,  but  prior  to  sterilisation. 

Glycerin  Broth. — Nutrient  Broth  containing  5  to  8%  of  Glycerin. 

Litmus  Broth  consists  of  the  addition  of  a  sufficient  quantity  of  Litmus 
olution  to  neutral  broth  to  render  it  distinctly  blue  in  colour. 

Nutrient  Gelatin. — Broth  1,000  Cc.,  gelatin  125  Gm.  Melt  in  steamer 
md  clarify  by  adding  the  white  of  one  egg,  to  which  a  little  water  may  have 
>een  added,  render  faintly  alkaline,  place  in  steamer  to  make  quite  hot,  and 
liter  in  the  same,  leaving  the  portion  containing  the  coagulated  albumin, 
vhich  will  have  subsided,  carefully  until  the  last.  Run  the  medium  into 
ubes.  about  5  or  8  Cc.  into  each  according  as  to  whether  ‘  slopes  ’  or  ‘  stab  ’ 
•reparations  are  required.  Sterilise  on  three  successive  days. 

Glucose  Gelatin  consists  of  nutrient  gelatin  to  which  1  or  2%  glucose 
las  been  added  after  filtration.  For  the  cultivation  of  anaerobic  organisms 
.nd  to  observe  gas  formation.  Must  not  be  sterilised  in  the  autoclave- 


Nutrient  Agap, — For  this  medium  the  following  gives  satisfactory  re- 
ults  : — Nutrient  broth  1,000  Cc.,  powdered  agar-agar  20  Gm.  (passed  through 
t  drug-mill  and  made  as  fine  as  possible) ;  melt  in  the  steamer,  or  better  in  an 
.utoclave,  allow  to  cool  slightly,  or,  if  time  is  an  object,  cool  by  shaking  under 
>  stream  of  cold  water  from  the  tap  ;  add  white  of  two  eggs,  make  just  alkaline , 
(oil  in  the  steamer  or  autoclave  twenty  minutes,  and  then  transfer  to  a  tail 
>eaker ;  allow  to  get  quite  cold,  remove  the  solid  mass  from  the  beaker,  and 
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cut  off  the  bottom  of  the  block  of  jelly  containing  the  coagulated  albuir 
and  sediment.  The  remainder  is  again  thoroughly  melted  in  the  autoclave 
steamer,  and  will  then  filter  well  (in  the  steamer).  It  may  be  poured  in 
tubes,  and  sterilised  in  the  autoclave  for  a  quarter  of  an  hour  under  a  pressu 
of  at  least  two  atmospheres — or,  in  the  steamer  on  three  successive  da: 
Instead  of  cutting  off  the  sediment  on  setting,  it  may  be  kept  out  by  strain! 
the  hot  liquid  through  butter-cloth  previous  to  filtration. 

N.B. — The  white  of  egg  should  be  added  when  the  medium  has  almost  s 
— i.e.,  as  cool  as  possible — as  the  albumen  coagulates  at  65°  C.  and  it  acts  purt 
mechanically  by  carrying  down  with  it  the  particles  of  suspended  matter. 

Neutral  Red  Egg  Medium  (Fleming’s)  for  cultivation  of  Staphyloco* 
from  the  urine.  Differs  only  from  Dorset’s  in  that  it  contains  G'005%  Neuti 
Red  as  an  indicator. 

Dorset’s  Egg  Medium. — The  contents  of  4  fresh  eggs  are  well  beat 
and  25  Cc.  of  water  added,  the  mixture  strained  through  muslin  to  remo 
air  bubbles,  then  tubed  (or  plated)  and  heated  4  hours  at  70°  C.  It  may 
further  sterilised  by  heating  in  the  autoclave  for  5 — 10  minutes  at  105° 
The  addition  of  sufficient  basic  Fuchsin  to  colour  the  medium  slightly  pi: 
enables  early  growths  to  be  more  easily  seen. — M.  &  R. 

H.  Warren  Crowe’s  procedure  for  the  preparation  of  Neutral  Red 
Medium  is  as  follow's He  places  the  requisite  amount  of  N  eutral  Red  (25  C 
of  0*01%  aqueous  solution  of  Neutral  Red  for  each  egg)  in  a  flask  pluggi 
with  wool,  and  autoclaves  it  together  with  two  rubber  corks,  one  with  tr 
wires  or  glass  rods  long  enough  to  reach  within  one  inch  of  the  bottom 
the  flask,  the  other  carries  two  tubes,  a  short  one  reaching  two  or  three  inch 
from  the  cork  on  the  inside  and  fitted  with  a  hooded  pipette  on  the  outsi< 
and  one  reaching  to  the  bottom  of  the  flask,  the  outer  portion  being  bent 
form  a  recurved  angle  and  plugged  with  wool.  He  then  soaks  the  eggs 
spirit,  flames  them  and  cracks  them  at  each  end  with  long  sterile  sinus  forcei 
breaking  the  yolk  by  pushing  them  in  and  opening  them  inside  the  egg.  Wh 
ail  the  eggs  are  in,  the  rubber  cork  with  the  rods  is  placed  in  position  and  t 
contents  of  the  flask  emulsified  by  shaking  (the  rods  serve  this  purpos 
The  flask  is  then  inverted,  suspended  and  allowed  to  stand  until  the  who 
of  the  particles  of  egg-shell,  etc.,  have  settled  below  the  level  of  the  short 
tube.  The  medium  is  then  ready  to  run  into  tubes  or  plates,  which  a 
finished  by  heating  to  90°  C.  for  half  an  hour. — P.R.S.M.,  Path.  Sect. — Yol.  Y 
p.  117  ;  L.  i./i3/13,77. 

Musgrave’s  Medium. — Beef  Extract  0'5,  Sodium  Chloride  0'5,  Ag 
20,  Tap  Water  to  1,000.  Alkalinity  minus  1  gives  a  growth  of  fairly  consta 
characters.  Employed  in  growing  coli-form  bacilli  from  patient’s  bo\ 
in  making  autogenous  vaccine  (for  treating  goitres). — L.  i./i3,1371. 

Blood  Agar  is  prepared  by  streaking  nutrient  agar  with  blood  drar 
under  the  strictest  aseptic  precautions  from  the  finger,  or  from  a  fresh 
killed  animal.  It  may  be  used  in  the  ‘  slope  *  form  or  as  plates.  T 
gonococcus  grows  favourably  on  this  medium. — N.B. — For  Gonococci  a; 
Pneumococci  use  the  patient’s  blood  if  possible-  See  also  B ■  Influenz 
Fleming’s  Method. 

Endo’s  and  Hiss’  Medium,  vide  p.  60S. 

Chocolate  Medium. — ’Bullock’s  Blood  Trypsin — Agar  (H.  W.  Crow 
For  Meningococcus,  see  Cerebro-Spinal  Fever.  Vol.  I.,  p.  911. 

Citrated  Media. 

The  growth  of  the  cholera  vibrio  in  broth  is  markedly  increased  by  additi1 
of  a  small  quantity  of  Sodium  Citrate.  The  growth  of  B.  paratyphosus  A\ 
inhibited  whilst  that  of  the  three  strains  of  B.  paratyphosus  B  also  of  B.  pa: 
typhosus  C  is  enhanced.  Decomposition  of  the  citrate  in  the  case  of 
paratyphosus  B  and  C  is  clearly  shown  by  a  reduction  in  the  volume  of  t 
precipitate  on  addition  of  lead  acetate,  and  form  a  means  of  discriminati 
between  B.  paratyphosus  A  on  the  one  hand  and  B  and  C  on  the  other,  f  • 
in  the  case  of  the  two  latter  the  amount  of  precipitate  with  the  lead  actate 
considerably  less  than  in  the  case  of  B.  paratyphosus  A.  Further 
Friedldnder ,  B.  Cloacae  and  B.  paratyphosus  C  produce  gas  in  fluid  citrat 
media  without  addition  of  any  carbohydrate,  for  72  hours  or  more,  Citrat 
media  can  be  autoclaved.  A  full  list  of  organisms  which  are  enhanced  a: 
decreased  isprovided. — H.  C.  Brown,  L.  i./2i,22. 


CULTURE-MEDIA. 


619 


Glucose  Agar  consists  of  nutrient  agar  to  which  1  or  2%  glucose  has 
been  added  after  filtration.  In  the  upright  form  is  used  also  for  deep  stab 
cultivations  of  anerobic  bacteria.  Must  not  be  sterilised  in  the  autoclave. 

Glycerin  Agar  is  nutrient  agar  with  the  addition  of  5  to  8%  of  glycerin. 
Is  a  satisfactory  medium  for  the  growth  of  Bacillus  diphtheria ?,  B.  tuberculosis 
and  Streptothrix  actinomycosis. 

Maltose  Agar. — Maltose  12,  Peptone  (in  powder)  3,  Agar  3' 9,  Water  300. 
This  is  prepared  in  the  customary  manner,  but  the  product  is  not  neutralised. 
Blaxail’s  formula  is  Maltose  12,  Peptone  1£,  Agar  9,  Water  300  For  ringworm 

cultivation. 


Peptone-water  (Dunham’s  Solution).— Peptone  5  Gm.,  sodium  chloride 
10  Gm.,  tap  water  1,000  Cc. ;  boil  in  the  steamer  one  hour,  filter,  and  sterilise. 
Hot  necessary  to  render  alkaline.  Used  for  the  production  or  the  indol  re¬ 
action  as  one  of  the  aids,  for  example,  to  distinction  of  B.  typhi  acdominalis 
and  B.  Coli.  It  was  originally  utilised  for  cholera-diagnosis. 

Casein  as  a  substitute  for  Peptone  for  bacterial  culture.  The  amino-acids 
required  are  produced  by  tryptic  digestion  of  Casein  (Lait  proto,  Ho.  6).  Stan¬ 
dardisation  is  effected  by  employing  phenol-sulphone-phthalein  solution. 
The  broth  is  cheaper  than  peptone  and  is  of  consant  composition.  It  is 
useful  for  making  into  Agar  culture  medium  and  for  special  media,  e.g.  Endo’s, 
etc— S.  W.  Cole  &  EL  Onslow,  L.  ii./i6,9.  See  also  Cok  &  Onslow’s  Tryptic 
Agar. 


Potato. — Cut  into  ‘  half -cylinders  ’  with  a  potato-borer.  Pieces  soaked  over¬ 
night  in  water  to  wash  off  excess  of  starch.  Wide  test-tubes  (1  inch  by  6 
inches)  are  plugged  and  sterilised,  and  a  little  distilled  water  is  placed  with 
=ach  half -cylinder  in  the  tubes.  The  water  prevents  drying  up  in  sterilising, 
which  is  effected  by  heating  on  three  successive  days.  Must  not  be  sterilised 
in  the  autoclave. 

Milk  — The  cream  is  skimmed  from  cows’  milk,  and  the  resulting  ‘  skimmed 
milk  sterilised  in  the  steamer  for  \  hour  on  three  successive  days. 

May  also  be  drawn  direct  by  means  of  a  catheter  into  sterile  vessels  with 
the  aseptic  precaution.  Organisms  are  said  to  grow  better  in  this  than  m 
milk  which  has  been  heated. 

Litmus  Milk. — The  above — with  a  small  proportion  of  Litmus  solution 
rdded.  Used  for  detection  ol  acid  formation. 

Phenol  Hed  Milk  preferable  to  Litmus  Milk  and  sugar  media,  z.q.  tor  jj, 
paratyphosus. — H.  C.  Brown,  L.  i./22,842. 

Blood-serum— The  serum  is  separated  from  fresh  blood  obtained  from 
-he  iugular  vein  of  the  sheep.  It  is  centrifugalised  and  filtered  through  a 
sterile  Chamberland  Alter.  (The  candle  is  heated  in  a  muffle-furnace,  or  m  a 
bright  fire,  if  it  has  been  previously  used  for  the  same  purpose.)  The  filtrate 
may  then  be  poured  into  sterile  test-tubes,  plugged— and  inspissated,  first  at 
30°  C.,  then  at  60°  C.,  and  the  latter  temperature  is  maintained  eight  to  twelve 
hours  or  more  if  necessary.  The  medium  is  finally  tesoed  alter  capping  by 
mcubating  at  37°  C.  for  twenty-four  hours  to  ensure  sterility. 

Lofflcr’s  Blood  Serum.— This  consists  of  ordinary  ‘  Serum  3 
parts  mixed  with  neutral  peptone  bouillon  1  part  with  1 A  grape  sugar 
added  to  it.  Tubes  are  filled  and  sterilised  as  under  Blood  ^erum. 

EEchni-’s  Medium  is  a  fluid  one  in  which  reliance  is  placed  for  detecting 
pneumococci.  It  consists  of  1  part  of  Horse  Serum  and  3  parts  of  bouillon 

Serum  by  adding  Chloroform  0‘5%  with  addition  of  heat— 
onf  hour  at  C  i”toppered  bottles.  Useful  method  for  malrmg  Blood 

Agar,  Serum  Agar,  etc. — P.  Eildes,  L.  i./i7»49 — 

as HS? Ss  m- sasr-sas 

was 
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solution,  sterilised  by  filtration  through  a  Berkefeld  filter :  another  modific; 
tion  is  the  replacing  of  the  egg  slope  by  a  blood-agar  slope.  The  reaction  < 
these  media  should  be  pH  —  7-2  to  7-8. 

Used  for  the  cultivation  of  E.  histolytica,  E.  coli,  E.  gingivalis,  and  all  ti 
Intestinal  amoebae  of  man,  as  also  other  human  flagellates.— Wenyon,  1298. 

Noguchi’ s  Serum  Medium. 

Has  the  following  formula:  Saline  solution  0.9%  800,  fresh  rabbit  seru: 
100,  Nutrient  Agar  (2%,  pH  —  7-2)  100,  and  rabbit  haemoglobin  solution 
part  defibrinated  rabbit’s  blood  in  3  parts  distilled  water)  10  to  20  part 
For  cultivation  of  spirochetes  of  Weil’s  disease  and  relapsing  fever,  also  f( 
various  species  of  leishmania,  growth  occurring  on  the  top  of  the  medium  i 
a  whitish  cloud  or  scum. — Wenyon,  1304. 

Ponselle’s  Medium. 

Sodium  Chloride  0-3  to  0-8  Gm . ,  Witte’s  Peptone  2  Gm.,  Gelatin  2  Gn 
normal  Sodium  Carbonate  solution  1  Ce.,  Distilled  Water  to  100  Cc.  He; 
rapidly  on  water-bath  and  sterilise  in  autoclave  at  110°  C.  for  half  an  boo 
Cool  to  laboratory  temperature  and  add  equal  volume  of  rabbit’s  serum,  wh( 
medium  for  primary  culture  is  required,  and  defibrinated  rabbit’s  blood  fi 
subcultures.  Distribute  in  quantities  of  3  Cc.  in  test-tubes  and  inactiva 
by  keeping  for  half  an  hour  at  56°  C.  For  cultivation  of  pathogenic  trypan 
gomes.  The  Sodium  Chloride  content  varies  with  the  trypanosome,  beii 
0-3  Gm.  for  T.  brucei,  0-6  Gm.  for  T.  pecaudi,  and  0-8  Gm.  for  T.  rhodesien 
and  T.  dimorphon. — Wenyon,  1305. 

Trypsinised  Blood  Egg  Medium  (/Vang.) 

Trypsinised  defibrinated  ox  blood  (fresh)  10  parts,  ditto  plain  bouillon 
parts,  ditto  plain  milk  medium  4  parts,  beaten  whole  egg  10  parts.  Aft 
trypsinisation,  the  three  fluids  are  well  mixed  with  the  beaten  egg  and  tl 
whole  strained  through  gauze  or  muslin.  Tubes  are  sloped  in  an  inspissate 
so  heated  as  to  take  3| — 4  hours  to  reach  75°  C. :  leave  at  that  temperatu 
for  15 — 30  minutes  and  autoclave  at  120°  C.  for  20  minutes.  Trypsinisatk 
is  carried  out  by  adding  Liquor  Pancreaticus  (Benger)  0-2  Cc.  to  10  Cc. 
blood  and  allowing  the  tubes  to  stand  24  hours  at  37°  C. 

Tubercle  bacillus  grows  rapidly  at  body  heat.  Pneumococcus  grows  ve 
rapidly  and  growth  far  surpasses  that  obtained  on  other  media.  Strept 
coccus  thrives  extremely  well.  Diphtheria  bacillus  develops  readily — 12- 
hours  after  incubation  colonies  are  more  numerous  than  with  Loffler’s  serui 
Also  favourable  for  meningococcus,  hsemophilic  bacilli,  and  the  bacilli 
glanders  and  plague. — C.  Y.  Wang,  L.  ii. /2 8,447. 

Preserving  micro-organisms. 

A  modification  of  Ungermann’s  method  for  keeping  pathogenic  bacte: 
alive  for  considerable  periods  without  sub-culturing  is  described.  Tubes 
Legroux’s  Formalised  Serum,  each  covered  with  a  layer  of  Vaseline  Oil,  £ 
used.  Many  organisms  such  as  meningococcus,  gonococcus,  cholera  vibr 
etc.,  difficult  to  keep  in  the  ordinary  way,  have  been  preserved  for  periods  fre 
4  months  to  2  years. — C.  Fruche,  Ann.  Inst.  Pasteur,  ’24,38,  p.  516,  per  J.C. 
A.  i. /24,1013. 

For  other  media  described  in  the  Text  consult  the  Index . 


EMBALMING. 

If  it  is  impossible  to  make  the  autopsy  at  once,  preservative  may  be  inject 
into  the  body  until  such  time  as  convenient;  about  300  Cc.  of  5%  soluti 
of  Formalin  suffice.  It  is  introduced  through  the  arteries  (arter 
embalming)  or  a  coarse  trocar  and  cannula  may  be  driven  deeply  into  t 
tissue  and  the  cavities  and  organs  injected  (cavity  embalming). 

Perchloride  Embalming — The  former  method  is  usually  practised 
opening  one  of  the  large  superficial  arteries,  as  the  femoral,  and  forcing  t 
fluid  through  the  vessels.  Nauwerck  uses  the  following — 500  Cc.  injecti 
syringe  ;  long  cannula?  of  different  calibres,  with  pear  shaped  ends  and  wi 
stopcocks  or,  preferably,  with  double  stopcocks ;  strong  twine  ;  scalps 
scissors,  forceps,  grooved  director,  hsemostats,  an  aneurism-needle,  and  ord 
ary  needles  ;  basins  and  buckets  ;  several  packages  of  absorbent  cotto 
cloths  and  sponges  ;  and  10  litres  of  a  10%  solution  of  mercuric  chloride.  I 
method  of  embalming  is  begun  by  exposing  the  lower  part  of  the  abdomii 
aorta  and  the  two  iliac  arteries.  Two  ligatures  are  placed  beneath  the  aor 
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about  two  finger-breadths  apart,  and  the  aorta  is  obliquely  incised  to  allow 
the  entrance  of  the  cannula,  which  is  secured  by  tying  the  distal  ligature  over 
it.  The  injection  into  the  upper  part  of  the  body  is  then  begun  carefully 
and  slowly,  pausing  occasionally  when  the  counter-pressure  becomes  too  great. 
About  3  litres  are  injected  or  less,  depending  upon  the  appearance  of  swelling 
of  the  face,  seen  first  about  the  eyes  and  chin  The  cannula  is  removed,  both 
proximal  and  distal  ligatures  are  tied,  and  the  aorta  is  cut  through.  In  like 
manner  a  litre  of  the  solution  is  injected  into  each  leg  through  the  common 
iliac  artery.  A  cannula  with  a  double  stopcock  can  be  used  to  inject  both  the 
upper  and  lower  parts  of  the  body  at  the  same  time.  The  mesentery  is  ligatured, 
and  the  intestines,  from  the  beginning  of  the  jejunum  to  the  end  of  the  sigmoid 
flexure,  are  removed,  opened,  washed  out,  and  putin  a  1%  solution  of  mercuric 
chloride,  and  later  replaced  in  the  abdominal  cavity,  wrapped  in  sublimate 
wool,  or  where  practicable,  disposed  of  by  cremation.  The  stomach,  duodenum 
and  rectum  are  cleaned  out  with  sublimate  solution  and  packed  with  sublimate 
wool.  The  bladder,  vagina,  external  ear,  and  nose  are  similarly  treated. 
The  abdominal  cavity  is  carefully  wiped  with  a  cloth  wrung  out  of  the  per- 
chloride  solution  and  dried,  and  the  abdominal  incision  is  sewn  up.  The 
surface  of  the  body,  with  the  exception  of  the  hair,  is  also  wiped  with  the  solu¬ 
tion  and  dried.  If  this  method  fails,  Nauwerck  injects  into  the  carotid  and 
axillary  arteries. 

Formalised  Arsenical  Embalming  injection.— Hewson  recommends 
the  following  injection  for  embalming — Sodium  Arsenate  40,  boiling  water 
157.  Boil  until  dissolved  and  add  glycerin  40,  formalin  2  or  3.  About  2  and 
one-half  gallons  are  introduced  into  an  artery — say  the  common  carotid — 
by  gravity,  openings  having  been  previously  made  in  the  toes  or  in  several 
of  the  veins  if  they  be  distended  with  blood.  After  the  injection  the  body  is 
thoroughly  greased,  covered  with  paper,  bandaged  and  placed  in  cold  storage 
until  wanted  for  dissection.  Caution  — These  solutions  are  caustic  in  action 
on  the  hands. — Cattell’s  Post-Mortein  Pathology. 


PROPRIETARY  MEDICINES. 

In  the  following  list  we  provide  the  approximate  composition  of  Proprietary 
Medicines — several  are  mentioned  incidentally  in  the  text.  The  *  British 
Medical  Journal ,’  the  ‘  Lancet,’  etc.,  have  from  time  to  time  published  results 
of  analyses,  and  reference  to  their  pages  is  made  below  in  each  instance. 
Considerations  of  space  have  usually  obliged  us  to  mention  only  the  ingredients 
which  have  undoubted  therapeutic  effect.  The  reader  is  referred  to  the  original 
soiuces  for  further  details.  With  regard  to  the  great  majority  of  medicines, 
it  should  be  noted  that  there  are  other  ingredients  which,  though  for  the  most 
part  flavourings  or  colourings,  may  in  some  cases  be  considered  to  be  medicinal. 
Our  list  must  not  be  considered  complete,  though  care  has  been  exercised 
to  state  therein  what  appear  to  be  the  chief  ingredients.  The  composition 
of  some  Proprietary  Medicines  may  be  found  to  vary  from  time  to  time. 
Again  the  composition  of  a  proprietary  article  in  one  country  does  not  neces¬ 
sarily  convey  a  correct  impression  of  articles  sold  under  the  same  name,  in 
other  countries— B.M.J.  i./io,339.  The  majority  of  those  to  which  we  give 
B.M.J.  references  were  described  in  ‘Secret  Remedies,  what  they  cost 
and  what  thev  contain  (1909).’  and  m  ‘More  Secret  Rem  (1912/. 

issued  by  the  British  Medical  Association,  but  the  works  are  out  of  print.  In 
some  instances  we  give  these  books  as  our  only  references. 

The  composition  of  a  number  of  Proprietaries  as  offered  for  sale  m  Ita^y  are 

taken  from  L.  i./24,256.  _ 

Comparison  of  conditions  of  Sale  of  Patent  Mr dEines  in  various  countries. 
— L.ii./i2,1672.  See  also  ‘The  Law  in  Foreign  Countries  m  the  1914 
House  of  Commons  Select  Committee  on  Patent  Medicines 
Report,  reprinted  as  a  supplement  to  the  Lancet  on  Sale  0 \ P2£e  11  Tluftid 
cines’  Jan.  10,  1925.  This  deals  with  the  present,  position  m  The  United 
Kingdom,’ the  British  Dominions,  Germany,  Austria  ,  Hungary,  France  and 

K  Australian  Practice.- Wording  respectively  permitted  and  not  afiowed 
In  id  vertise  meats  and  descriptions  of  proprietaries.— C.D.  i./i3,91-5  B.o,  . 
i./i3,5f>4. 
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New  Zealand  Quackery  Prevention  Act,  1908 — any  person  commits 
an  offence  who  publishes  any  statement  intended  to  promote  the  sale  of  any 
article  as  a  medicine  for  prevention  or  cure  of  any  ailment  or  physical  defect 
which  is  false  in  any  material  particular. — Gadd — B.M.J.  i./n,767.  We 
understand,  however,  that  there  is  a  provision  in  the  Act  that  action  can  only; 
be  taken  by  Government  permission  which  distinctly  detracts  from  the  utility 
of  the  measure. 

Desirability  of  enforcing  the  labelling  of  Proprietary  Medicines  and  Foods 
witn  a  full  statement  of  contents  as  required  by  the  Pure  Food  and  Drugs  Act- 
in  America. — ‘  State  Regulation  of  Proprietary  Medicines  and  Foods.’ — 

B. M.J.  ii./o8,574. 

The  American  Medical  Association  drew  up  regulations  for  controlling  trad< 
names  of  pharmaceutical  and  chemical  preparations  and  issued  same  tc 
maaufacturers  of  medicinal  products. — Chicago,  March  15/1912. 

U.S.A.  Proprietary  Medicines. — The  Department  of  Agriculture  through 
tne  Bureau  of  Chemistry  has  issued  details  as  to  Claims  of  Therapeutic  Effects, 
Indefinite  and  Sweeping  Terms,  Testimonials,  etc-,  for  guidance  as  to  wording, 
of  labels  permissible  under  an  Amended  Food  &  Drugs  Act-  The  names, 
e.g.  “Nerve  Tonic,”  “Lung  Balm,”  “  Kidney  Pills,”  are  objected  to.  “  Guar¬ 
antees  ”  as  to  refund  of  money  also  not  permissible- — B.M.J.  L/15,24. 

In  Germany  Patent  Medicines  are  in  great  demand. — L.  ii./26,1027. 

Patent  Medicines  and  Revenue. 

Revenue  from  Patent  Medicine  Stamps  is  £1,125,000  a  year,  which  means - 
that  something  like  500,000,000  packets  of  patent  medicine  are  sold  in . 
England,  Scotland  and  Wales. — P.J.  ii./24,563. 

The  Inland  Revenue  Authorities  hold  that  an  advertisement  in  a  technical 
journal  which  does  not  go  to  the  public  does  not  constitute  an  advertisement 
to  the  public. — C.D.  i./i 3,928. 

Dr.  Cox,  before  the  Select  Committee  on  Patent  Medicines  (1912)  made 
the  statement  that  £2,500,000  had  been  paid  by  the  public  since  1908  on 
Patent  Medicines. — C.D.  i.  / 1 2,923. 

“  The  Government  reaps  a  very  rich  harvest  from  secret  preparations. 
They  have  a  Government  stamp  on  them,  and  the  Treasury  gets  many  thou¬ 
sands  a  year  out  of  them, — wrongly,  I  think-  The  Government  does  not  think  : 
so  however.”— Coroner  Dr.  F.  J.  Waldo-— P.J.  ii./o9,303. 

Administration  of  Adulteration  Laws. — Sale  of  Food  and  Drugs  Acts  with 
regard  to  Proprietary  Medicines, — they  affect  these  articles  very  little-  Legis¬ 
lature  to  make  a  fresh  start  and  create  a  new  body. — A.  W.  J.  MacFadden, , 
Chief  Inspector  of  Foods  under  L.G.B. — P.M.C.E.,  C.D.  i./i3,874. 

In  B.M.J.  of  May  27th,  1911,  papers  on  ‘  Cancer  Credulity  and  Quackery  ’ 
(see  also  Cancer  Chapter), 4  Bone-setting,’ 4  Quackery  and  Female  Complaints,’ 

4  Skin  Diseases  and  Cosmetics,’  4  Unqualified  Practice,’  4  Quackery  in  Rural 
Districts,’  4  Quackery  in  the  Past,’  4  Herbalists  and  Medical  Practice,’  4  Un¬ 
qualified  Practice  in  the  Eye  of  the  Law,’  4  Unqualified  Practice  through 
the  Post,’  4  Quackery  in  Aural  Diseases,’  4  Quackery  in  France,’  4  Causes  of 
Quackery,’  etc.,  will  be  found. 

The  House  of  Commons  appointed  a  Select  Committee  to  Enquire: 
into  the  conditions  prevailing  in  the  United  Kingdom  regarding  sale  of 
Patent  and  Proprietary  Medicines.  The  Royal  College  of  Physicians, 
London,  made  certain  recommendations  as  to  the  exact  composition  of  the 
contents  of  bottles,  etc.,  being  printed  thereon,  and  that  manufacturers 
shall  not  be  allowed  to  print  names  of  diseases  or  symptoms  on  same.  cf. 

C. D.  July  1,  1911.  , 

The  Committee  met  for  the  first  time  May  9th,  1912,  and  received  evidence 

from  the  Board  of  Inland  Revenue  (per  Sir  N.  Highmore)  also  on  May  16th,  j 
1912. — cf.  B.M.J.  (May  18th)  i./i2,ll40;  C.D.  May  18th,  1912. 

Subsequently  numerous  meetings  were  held  and  a  large  number  of  persons 
were  examined.  We  have  embodied  the  evidence  where  of  sufficient  interest 
under  the  appropriate  headings. 

The  Report  of  the  Committee,  issued  Aug.,  1914,  obtainable  from 
Wyman  &  Sons,  Fetter  Lane,  E.C.,  found  that  thn  existing  law  offers  no  check 
to  gross  abuse  of  the  public  and  recommended  that  the  administration  of 
the  Law  governing  the  advertisement  and  sale  of  valent ,  secret  and  proprietary 
medicines  be  part  of  the  functions  of  the  Ministry  of  Public  Health.  -P.  J. 
i./i4,346;  C.D.  ii./x.4,339  ;  c/.  L  ii. /i 4 , 653. 70B. 
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After  long  and  careful  consideration,  the  Committee  reported  that  the 
exhibition  of  formula  ” — a  much  discussed  proposition — (except  in 
the  ca-m  of  alcohol,  poisons  and  certain  dangerous  drugs)  does  not  appear  to 
us  to  be  a  proper,  practical  or  effective  measure.”  Further,  that  pure  drugs, 
vended  entire  under  fancy  names,  should  no  longer  be 
exempt,  from  duty.  The  distinction  between  the  name  of  an  ailment, 
and  the  name  of  an  organ,  the  seat  of  that  ailment,  should  be  abandoned, 
and  the  exemption  of  medicines  generating  Carbonic  Acid  Gas  should  be 


omitted. 

Any  reference  in  advertising  matter  to  the  Government  Stamp  should  be 
prohibited  and  no  name  of  a  proprietor  or  firm  should  be  printed  on  the  stamp. 

An  “Index  and  Digest  oi  Evidence  ”  of  the  Report  was  issued  officially 
{Wyman  &  Sons,  Ltd.,  lid-).  It  is  a  summary  of  the  Report. 

A  patient  cannot  ‘  patent  ’  a  prescription  he  receives  from  a  consultant 
The  patent  would  not  be  valid,  as  the  patient  would  not,  for  one  thing,  be 
the  “true  and  first  inventor”  of  the  prescription— E.  J.  Parry, — P.M.C.E., 
C.D.  i./i3,560. 

Difficulties  of  Analysis.— Arnica,  Bryonia  and  Buchu  have  medicinal 
effect  but  science  has  not  been  able  to  state  what  the  active  principles  are, — 
these  cannot  be  discovered  with  certainty  by  the  analyst  Gentian,  Mezereon 
Hamamelis  Rhubarb  and  Senna  have  medicinal  effect — in  some  cases  sen  nee 
does  not  know  why.  When  mixed  together  it  is  almost  impossible  for  an 
analyst  to  identify  them. — P.M.C.E.,  C.D.,  July  6/12,  Ind.  fol.  23. 

Six  minims  of  Ipecacuanha  Wine  in  a  six-ounce  bottle  of  water  won  Id 
not  be  detected  by  an  analyst  unless  he  were  put  on  the  track. — P.M.C.E. 
C.D..  July  6/12,  Ind  fol.  23. 

Medicated  Wines.— Necessity  of  stating  Alcohol  strength  on  the  labels 
—it  is  often  greater  than  that  in  light  wines.— Dr.  Mary  Sturge,  P.M.C.E. 
€.D.  i./i2,  Ind.  fol.  5. 

‘Registration’  foreshadowed— disclosure  of  ingredients  of  preparations  to 
a  Government  Department  might  be  an  advantage  to  the  manufacturers  as 
giving  more  definite  public  recognition. 

International  Pharmacy.— French  regulations  bearing  on  the  introduction 
of  foreign  pharmaceutical  preparations  are  exceedingly  severe.  Ihe  reci¬ 
procity  is  too  one-sided  ! — B.M.J.  i-/i9,534. 

Foreign-made  goods.- — Need  for  careful  description. 

A  series  of  notices  has  been  issued  by  the  Board  of  Trade  calling  attention 
to  breaches  of  the  Merchandise  Marks  Act,  which  is  not  being  satisfactorily 
complied  with  in  some  cases.  An  article  of  foreign  manufacture  must  b 
stamped  with  the  country  of  origin  (1)  when  it  is  one  as  to  which  an  O  ner 
in  Council  has  been  made,  (2)  when  it  hears  an  mcf/c«t/an  wfj# 
may  suggest  British  origin,  e.g.,  the  name  of  a  British 
agent . — P.J.  ii./28,545. 


Proprietary  Medicines  Bill. 

Introduced  into  the  House  of  Lords,  July,  1920,  for  the  purposes  inter 
intiouuctu  advertisement  of  remedies  purporting  to 

treat0 o r  cure  cer Uhf  diseases!  registering  all  proprietary  medicines  and  their 
Owners  S  Ssclosing  the  formulae  of  such  preparations.  Proprietary 
Medicine  Queans  any  medicine  held  out  by  advertisement,  label  or  otherwise 
“  wSg?  as  etSious  for  the  prevention,  cure  or  relief  of  any  malady, 

ail(Tw  I."' to  the  use  of  which 
right  of  nmnSaSePS?tor  the  making  of  which  any  person  has  or  claims 

Bill,  and  the  expressions  LP(i;cai  profession.  The  following  are 

from  the  -  Chemist 

and  Druggist.” 
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At  a  meeting  of  chemists  a  pharmacist  expressed  the  opinion  that  the 
Bill  is  one  of  the  most  serious  menaces  to  the  liberty  and  privileges  of  pharma¬ 
cists  that  have  ever  been  devised. — C.D.,  Oct.  I6/20.  The  speaker  stated 
further  that  pharmacists  should  obviously  support  legislation  in  so  far  as  it1 
will  prevent  fraud  in  the  proprietary  medicines  trade  but  not  to  the  extent 
of  depriving  chemists  of  their  legitimate  rights  in  the  sole  interest  of  the  medical 
profession.  The  imposing  of  registration  fees  upon  retail  chemists  would- 
be  a  serious  matter. 

Exception  has  been  taken  throughout  the  discussion  to  the  disclosure  of 
the  ingredients  and  the  proportions  of  the  same  in  proprietary  remedies. 

In  the  C.  &  D.  of  Oct.  23/20,  is  an  analysis  of  the  provisions  of  the  Bill  as 
amended  in  the  Committee  of  the  House  of  Lords,  together  with  numerous 
suggestions  for  further  amending  the  Bill.  Wo  useful'  purpose  would  be 
served  by  including  here  details  of  penalties,  definitions,  things  forbidden, 
and  so  forth,  also  the  list  of  diseases  (cancer,  consumption,  fits,  epilepsy, 
etc.)  contained  in  what  is  known  as  the  Major  Offence  Clause  II.,  as  the  exact 
data  with  regard  to  contravention  of  clauses  have  not  been  settled.  See  also 
C.D.,  Oct.  30/20  and  Jan.  8/21. 

Details  of  Evolution  of  the  Stamp  Acts. — S.  W.  Woolley,  C.D.,  Dec.’2o,1770. 

The  Bill  as  amended  in  Committee  of  the  House  of  Lords  together  with  the 
1914  Committee  'Report  has  been  printed  as  a  special  supplement  to  the 
Lancet. — Jan.  10,  1925. 

Prof.  Clark  recalls  the  Stevens  Consumption  Cures  and  other  matters. — 
B.M.J.  ii./23,941. 

Patent  Medicine  Duty — 'Parliamentary  Discussion. — B.M.J.  ii. /27,4s. 

Draft  Regulations  of  Proprietary  Medicine  Control  in  Australia.  The 
proposed  Regulations  are  more  drastic  than  those  contemplated  by  the  British 
Committee  of  1920. — P.J.  ii./27,453. 

Concession  by  Commissioners  of  Customs  and  Excise - 

Manufacturers  of  Proprietary  Medicines  may  supply  to  either  Chemists  or 
Doctors  such  preparations  unstamped  for  dispensing  only.  These  may  be 
dispensed  without  mixing  with  other  drugs.  Manufacturers  must  make 
application  and  keep  records.  No  advertising  matter  allowed.  The  form  of 
the  article  must  differ.— May  28,1929. 


Venereal  Disease  Act  1917 — provisions  of,  see  Vol.  I- 


PROPRIETARY  MEDICINES,  WITH  REFERENCES. 

The  author  has  data  concerning  a  number  of  Proprietary  Remedies 
which  have  been  examined  in  his  laboratory  during  years  past  and  will 
be  pleased  to  place  the  information  at  the  disposal  of  medical  men  on 
receipt  of  enquiry.  The  following  list  is  now  abbreviated ,  many  having 
apparently  gone  out  of  fashion. 

afc  It  has  not  been  thought  necessary  to  add  the  T.M.  Nos.  in  this  chapter,  but 
the  files  have  been  consulted  at  the  Patent  Office  on  going  to  press  to  determine 
that  the  Maries  are  on  the  Register. 

Abbey’s  Salt.  —  (Aperient.)  Tartaric  Acid,  Sodium  Bicarbonate,  Magne¬ 
sium  Sulphate  and  Sugar  —  L.  ii. /os,  1493.  i 

3$e  Albert’s  Grasshopper  Pills. — Barb.  Aloes,  0T2  ;  Colocynth,  0  04, 1 
Jalap  Resin  0-02,  Powdered  Ginger  0-006,  Hard  Soap  0-03. — L.  if  24,266.  (As 
sold  in  Italy.) 

j$e  Albert’s  Grasshopper  Ointment. — • Olive  Oil  30,  Palm  Oil  180,  Coloph. 
Res.  270,  Yellow  Wax  60. — L.  if  24,256.  (As  sold  in  Italy  ) 

^Allen’s  Antifat. — 70  minims  liquid  extract  of  Pucus  in  the  ounce. — 
B.M.J .  iif 07,209. 

Allen’s  Foot-Ease — Salicylic  Acid  5,  Boric  Acid  45,  Magnesium  Silicate 
50. — L.  if  24, 256.  (As  sold  in  Italy.) 

jJcAngier’s  Throat  Tablets. — Slippery  Elm  Bark  1*0,  Licorice  0-02, 
Ext.  of  Coltsfoot  0-03,  Liquid  Paraffin  0T5. — L.  if  24,256.  (As  sold  in  Italy.) 
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Waiter  ^7^  iiF /°^/  / 05*942^”'  "®°™c  1*5,  Gummy  Matter  12-4, 

•  *A,ntxexema  Granules’ — Calcium  Sulphide  0-08. — L.  L/24,206.  (As  sold 
m  Italy.)  _ 

4:  Antidipso. — (Drink  cure)  Chlorate  of  Potash  and  Sugar. — I.  11703,1493. 
White  Powders.  Potass.  Brom  24*5,  Milk  Sugar  7 5 •  5 % .  Coloured  Powder, 
—  Potass.  Brom.  35,  iifiZ/c  65 %.— B.M.J.  i.j 09,910. 

3^  Anti-fat. — Allen's  antea. 

^Antipon. — (Obesity). — Contained  39  grains  per  ounce  of  Citric  Acid. 
B.M.J.  m./o7,25. 

Anturic  Bath  Salts. — Analysis  showed  the  salt  to  consist  of  Sodium  Car¬ 
bonate  (reckoned  as  Anhydrous)  96-86%,  Water  2-70%,  Chloride,  Potassium 
salt.,  perfume ,  traces.— B.M.J .  i.l  10, 393. 

Atkinson  &  Barker’s  Infants’  Preservative. — 


Analysis  showed  in  100  by  measure. — Potassium  Bicarbonate  1-75,  Magnesium 
Carbonate  5-4-5,  Essential  Oil  about  0-06,  Alcohol  7-0  by  measure,  Sugar  9-9 
colouring  matter  a  trace. — B.M.J .  i.l  12, 683. 

Balsam  of  Aniseed. — See  Powell’s, 
jje Beecham’s  Pills.— (Aperient)  Aloes,  Ginger  and  Soap. — L.iif 03,  1493. 
Quantities  as  follows  were  found  : — Aloes  0=5  grain.  Powdered  Ginger  0-55  grain. 
Powdered  Soap  0-18  grain  in  a  pill.— B.M.J .  if 09,32. 

Formula  in  S.R.  is  stated  to  be  incorrect, — several  important  ingredients  omitted. 
— A  large  proportion  of  the  ingredients  come  from  foreign  countries. — Sir  Joseph 
Beecham,  Evidence  before  Proprietary  Medicine  Enquiry .—P .J .  if  13, 102,  see 
also  Umney,  C.D.iif  12, 723;  C.D.i.j  13, 563. 

Sir  7.  Beecham  admitted  having  altered  his  formula. — E.  F.  Harrison,  C.D 
i./i  3,650. 

^cBeeeh  ana’s  Gough  Pills. — Remits  of  Analysis  obtained  pointed  to  the 
formula  :  Morphine  0-0035  grain.  Powdered  Squill  0-1  grain.  Powdered  Aniseed 
0-3  grain,  Ammoniacum  0-3  grain  Extract  of  Liquorice,  0-4  grain. — B.M.J. 
iif  oS,1699.  The  composition  has  been  altered  from  time  to  time.  Originally 
they  contained  some  Morphine,  then  to  comvly  with  the  Pharmacy  Act  this 
was  removed.  It  has  been  replaced  in  trivial  amount  and  the  pills  need  not  be 
labelled  “  Poison.” — Sir  Joseph  Beecham,  P.M.C.E.fP.J.if  13. 102. 

Bell-ans  (formerly  Bell’s  Pa-pay-ans). — Papain  0-06,  Vegetable  Charcoal 
0-06,  Bicarbonate  of  Soda  0-06,  Oil  of  Peppermint  0- 002,  Oilof  Gaultheria  0-002. 
— L.if  24,256.  (As  sold  in  Italy .) 

Bell’s^: Fairy  Cure. — Powders  each  containing  Acetanilide  and  Phenacetin 
each  1.16  grains.  Caffeine  0-38  grain. — B.M.J.  iif 06, 28. 

jjcBengue’s  Balsam.— Analysis  showed  the  composition  to  be  : — 

Menthol  18,  Methyl  Salicylate  20,  Lanolin  Anhydrous  54  and  a  fat,  apparently 
Lard,  8%. — B.M.J .  iif  io,986. 

sJcBiie  Beans,  Charles  Forde’s.— Average  weight  2-3  grains.  Examina¬ 
tion  showed  Aloin ,  powdered  Cardamoms,  Oil  of  Peppermint ,  Wheat  Flour  and 
possibly  presence  of  Colocynih.—  B.M.J .  i  /ir,1326. 

Birley’s  Anticat  arrh. — Analysis  showed  presence  of :  Sugar  74,  Tar¬ 
taric  Acid  1-15,  Phosphoric.  Acid  0-07,  Alcohol  trace,  Water  to  100.  No  free 
phosphorus  could  be  detected,  but  odor  suggested  a  tr  ice. — -B.M.J  H  I 08. 1286 
^jcBismolan  for  haemorrhoids.  Bismuth  Oxychloride  0-1,  Zinc  Oxide  0-15, 
solution  of  Suprarenin  (1  in  1,000),  0-05,  Eucaine  Hydrochloride  0-05,  Menthol 
0-05,  Lanolin  and  Vaselin  (equal  Parts),  2.- — P.J.if  28,349. 

Bisuroids. — See  International  Chem.  Co. 
jjc  Biair’s  Gout  Pills. — Active  ingredient  is  Colchicum.—L.  W./03, 14.13. 
Quantities  found  indicated  Powdered  Colchicum  Corm.  2-1  grain,  Burnt  Alum , 
0-35  grain  in  one  pill— B.M.J.  iif 08.IIIO.  CE ) According  to  this  Analysis. 

Blanchard’s  Apiol  and  Steel  Pills. — Freed  from  coating ’the pills  hau  an 
average  weight  of  1-9  grains.  Analysis  showed  presence  of  Sulphate  of  Iron, 
Soap,  Barbadoes  Aloes,  Powdered  Ginger,  Cardamom,  and  Cinnamon,  also  a 
little  A  viol. — B.M.J .  ii  hx.SQ.  '  ,  .  . 

Cg)Bow’s  Liniment.  Si/n.  Anodyne  Liniment.  Dr.  Bows  ormiUa. 
Hard  Soap  4,  Cpium  8,  Ammoniated  Camphor  Liniment  60,  macerate  and. 
filter.  Dr  Bow’s  modified  formula  is  Ammoniated  Camphor  Liniment  6,  bella¬ 
donna  Liniment  1,  Soap  Liniment  6,  Strong  Ammonia  I.  Tincture  of  Cpium  b. 
Mix,  stand  7  days,  and  filter.  These  and  other  ormulre  o.re  given.— r.J  .r  ., 1  Off  • 

Box’s  Pills  (see  also  Golden  Fire).  —Average  weight  2+  grains,  lhe 
ollowing  formula :  gave  a  pill  substantially  agreeing  in  character  with  die  pill 
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unde *  examination. — Powdered  Capsicum  35,  Powdered  Gentian  15,  Flour  15, 
Aloes  20,  Soav  5,  Water  to  100  varts. — B.M.J  ii.hri.Q8y. 

Bristol’s  Pills. — Socotrine  Aloes  0-06,  Powdered  Rhubarb  0-05,  Powdered 
Scammony  0-03,  Hard  Soap  0-02,  Simple  Syrup  sufficient  quantity. — L.  if  24, 
256.  (As  sold  in  Italy.) 

CE)  4c  Bromidia. — ( Neuralgia ),  Potassium  Bromide,  Chloral,  Hyoscyamus, 
Cannabis  Indica,  Aniseed  Oil,  Syrup  and  Water.— L.  iif 03, 1493. 

Cp)3|c  Brompton  Consumption  and  Cough  Specific. — The  formula  is 
approximately  Liquid  Extract  of  Ipecacuanha  0-75,  Tincture  of  Opium  1'3, 
Treacle  75.  Water  to  100. — B.M.J .  ii. (08,506. 

Brou  Injection,  see  Injection. 

ajj Brown’s  Bronchial  Troches. — Chemical  analysis  and  microscopical 
examination  shoived  the  presence  of  Powdered  Cubebs  ( also  possibly  Extract) 
about  6%,  Extract  of  Liquorice  in  small  quantity.  Gum  and  Sugar  (about  70%). 
—B.M.J.  ii.l ii,1543. 

5)c  Burster's  Nervine.— Creosote,  Chloroform 1,  Camphor,  Balsam  of  Tolu 
and  Alcohol. — L.  w./o3,1493. 

Burgess’  Lion  Ointment. — The  following  is  similar — Lead  Plaster  13, 
Beeswax  20,  Resin  11,  Olive  Oil  12,  Water  6,  Lard  to  100. — B.M.J.  ii./ 07, 393. 

jjc  Burgess’  Lion  Pills. — Average  weight  41  grains  without  coating.  Ex¬ 
amination  indicated  Ipecacuanha,  Rhubarb,  a  little  Jalap,  probably  Aloes  (Soco¬ 
trine).  Oil  of  Peppermint  and  Soap. — B  M.J.  i.( nJ327. 

sfcBynin  Emulsion  of  Cod  Liver  Oil  with  Hypophosphites. — 
Oil  34-6%,  Reducing  Sugars  (as  Maltose)  9-0%.  Protein  1-2%,  Hypophosphite 
in  ve.ru  small  quantity.— B.M.J .  if  10, 30. 

sJcBynol.— Oil  12-9%,  Reducing  Sugar  (as  Maltose)  52-2%,  Protein  4-6%, 
Diastatic  Power  22. — B.M.J .  if  10, 30. 

s^Cadum. — -Analysis  showed  Zinc  Oxide  11-3,  Flowers  of  Sulphur  8-0,  Boric 
Acid  3T,  Salicylic  Acid  0-8,  Oil  of  Cade  7,  Hard  Paraffin  10,  Soft  Paraffin  60%. 
— B.M  J.  iif  io,1352. 

sfi  California  Syrup  of  Figs. — Senna  (active  constituent).  Syrup  of  Figs 
and.  Cinnamon. — L.  «,/o3,1493 

a(c  Capsuloids. — Result  of  analysis  indicated,  for  the  contents  of  the  Capsules 
— Haemoglobin  1  -97  grains,  Olive  Oil  and  Oleic  Acid  of  each  0-54  grains ,  Balsam 
of  Peru  and  Purified,  Storax  0-17  grain  in  one  Capsule. — B.M.J.  if 08. 833. 

>$<  Carnrick’s  Liquid  Peptonoids. — -100  parts  contained  Alcohol  20,  Total 
Solids  18-8,  Nitrogen  0-8  ( equivalent  to  Protein  5-0),  Ash  0-8.  Reducing  Sugar 
calculated  as  Glucose  7-7.  Cane  Sugar  2-4. — B.M.J.  iif 09, 562. 

Conditions  of  Sale  by  Registered  Chemists — see  Vol.  I.,p.  664. 

^Carter’s  Little  Liver  Pills 

B. M.J.  if  1 1,1326  states — Freed  from  coating  average  weight  of  the  pill  is 
|  grain,  evidence  of  Aloes  ( Barbadoes )  or  a  preparation  of,  Podophyllin,  Powdered 
Yd  aim-rice  Boot  and  Wheat  Starch  was  obtained. 

aft Cascarets. — Ext.  of  Cascara  Sagrada  (“rendered  non-bitter ”)  0T2, 
Ext.  of  Licorice  0-25,  Oil  of  Aniseed,  Oil  of  Peppermint,  Powdered  Acacia, 
Sugar  sufficient  quantity. — L.  if  24,256.  (As  sold  in  Italy.) 

Ciasseii’s  (Dr.)  Biood  Cleansing  Tablets.- — Weight  about  6  grains  each. 
Analysis  showed  Phenolphthalein  0-75,  Pot.  Iodide  1-25,  Sugar  81,  Talc  approx. 
11,  Calcium  Carbonate  and  Sulphate  approx.  2.  Water  1.  Extractive  3%.  Tie 
dose  of  Phenolphthalein  in  one  Tablet  is  0-045  grain,  and  the  dose  of  Potassium 
Iodide  is  0  075  grain. — B.M.J.  iif  io.l352 

C. B.Q.  Post’s  Tablets  we  understand  are  exempt  from  Poisons'  Schedule, 
1908.  Analysis  made  in  1908  showed  that  each  tablet  contains  ii  grains  of 
Potassium  Iodide ,  a  small  quantity  of  Salicylate,  a  vegetable.  Extract  and  M agnesia. 
also  a  small,  quantity  of  Alkaloid  which  was  not  identified.—'  Secret  Remedies.’ 

PH  C.B.Q.  Liniment  No.  1.  (No.  2  not  poison). 

agcCelmo  No.  1. — Th *  proportions  of  the  various  constituents  ivere  determined 
as  accurately  as  practicable,  and  indicated  the  following  formula — Acetyl-  Salicylic 
Acid  35-5,  Powdered  Charcoal  about  8-0,  Malt  Extract,  dry  18-0,  Magnesium 
Silicate  14-5,  other  Mineral  Constituents  2-8,  Water  12-3.  Alkaloid  0-5.  Extrac¬ 
tive  about  8-0%.  OUo -resin  of  Capsicum  a  trace..  Oil  of  Juniper,  a  trace. — 
B.M  J .  iif 10,986. 

$ Celmo  No.  2  — An  analysis  showed  these  Tablets  to  contain  Pepsin,  about, 
3  grains  in  each  Tablet  together  with  Diastase  (probably  in  the  form  of  Malt  Ex- 
tract)  and  Sncmrine  Aloes.  No  evidence  was  ound  of  any  other  ingredient. — 

B.M.J.  if  1 2,438. 
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Chameleon  Oil. — A  mixture  -prepared  by  the  following  formula  agreed  in 
physical  and  chemical  -properties  with  the  original ,  except  in  regard  to  some  minor 
characters  of  the  Resins.  Essential  Oils  of  Mustard  0-75,  Spearmint  0-45, 
Pimento  1*5,  Cassia  1*5,  and  Camphor  13-0,  Oil  of  Turpentine  15-0,  Alcohol 
(90%)  7-3,  Strong  Solution  of  Ammonia  8-0,  Resins  1-6,  and  Water  to  100.  All 
in  parts  by  measure. — B.M.J .  ii.l io.983 

Cg)  +  Chlorodyne,  Dr.  J.  Gollis  Browne’s. — ( Coughs ,  etc.)  Chloroform, 
Ether ,  Morphine,  Cannabis  l ndica ,  Capsicum,  Peppermint  and  Treacle. — 
L.  iij 03,1493;  ii.l o6,1390.  Does  not  now  contain  Hydrocyanic  Acid.  Further 
it  contains  less  than  0-2%  Morphine  ( Anhydrous ). 

Cicfa. — See  “  Mother  s  Advice  ” 

Clarke’s  Blood  Mixture. — Potassium  Iodide  52-5  grains.  Spirit  oj 
Sal  Volatile  10  minims,  Spirit  of  Chloroform  67  minims,  Simple  Syrup  50 
minims ,  Burnt  Sugar  q.s..  Water  to  8  ounces.  —  L.  ii./ 03, 1493.  B.M.J .  ii./oy, 
530.  Contains  no  Sal  Volatile  but  an  entirely  different  preparation  of  Ammonia. 
— E.  J  Parry,  P.M.C.E.,  C.D.  i./is,562  ,  E.  F.  Harrison’s  reply,  C.D.  i. (13, 651 
^Cockle’s  (James)  Pills. — Average  weight  4  grains.  Analysis  indi¬ 
cated  presence  of  floes,  a  little  Soap.  Powdered  Colocynth  Powdered  Jalap, 
and  another  vegetable  tissue  which  could  not  be  identified. — B.M.J.  if  n/1327. 

a$c  Coleman’s  Wincarnis.  —  Wineglass]  ul  (2  ounces )  would  contain 
Alcohol  3  drachms,  8  minims.  Meat  Extract  10-5  grains.  Glucose  159  grains. 
— B  M  J .  i  /og,795.  See  also  Manufacturers  in  answer  to  Dr.  Mary  Slurge 
— B.M.J .  i/i.3,724. 

^Congreve’s  Elixir. — ( Cough  Mixture). — L.  ii.l 03,1493. 

Analysis  of  the  Elixir  showed  28-5%  by  volume  of  Alcohol  together  with  resinous 
material  similar  to  the  resins  of  Benzoin,  Storax,  Tola  or  Balsam  of  Peru,  Sugar 
about  1%.  Alkaloid  under  0-001%. — B.M.J  ii.l 08, ,505. 

Carton  round  the  bottle  states  ‘  no  poison  whatever’  and  this  we  have  reason 
0  irselves  to  believe. 

3k Crosby’s  Balsamic  Cough  Elixir. — Contains  inter  aha  Invert  b-uga-, 
58%,  Alcohol  10-6%,  Acetic  Acid  0-3%,  see  B.M  J .  (ref.)  Sulphuric  Acid  corre¬ 
sponding  to  44  minims  of  the  official  dilute  Sulphuric  Acid  in  one  ounce. 
B.M.J.  u./o8,l  699. 

Curie  Wafers. — Acetanilide  3-28  grains,  Phenacetm  3-28  grains.  Caffeine 

Citrate  1-64  grains  each. — B.M.J  ii./o6,27.  _  .  , 

akCuricones. — Analysis  showed  Sulphur,  Lactose,  Guaiacum  Resin  (about 
10%),  Acetyl- Salicylic  Acid,  Sodium  Benzoate  ( about  25%),  and  a  powdered 
vegetable  drug  resembling  Cimicifuga  Rhizome.  Average  weight  of  contents  of 
one  capsule  is  about  2^  grains. — B.M.J.  if  15, 992. 

>jy  Cuticura. — Hard  and  Soft  Paraffins,  slightly  perfumed 
coloured  green. — B.M.J.  if 08. 943.  n  •  ■ 

ajc  Cuticura  Pills.— Aloin  0-02,  Jalapin  0-02,  Podophylhn  0  008,  Capsicm 
0-001—  L.  i./24,256.  (As  sold  in  Italy.) 

ak  Cuticura  Resolvent. — Potassium  Iodide,  Sugar  and  Glucose,  Extract - 
tive.  Alcohol  and  Water. — B.M.J.  i./o8,944.  . 

ak‘  Daisy'  Powders  consist  of  Acetanilide  alone,  hence  exempt  from  Medicine 
Stamp  Duty.  Each  powder  contains  5  grains. — B.M.J.  ii./o6,M  ;  L.  a. I  oj- 

^JJixon  ^ staled  '  before  the  Proprietary  Medicine  Committee  that  Acetani¬ 
lide  is  a  dangerous  drug,  and  that  “ lots  of  deaths’’  had  been  caused  H t  hecuE 
ache  vowders  containing  it.  J ■  Lawson  representing  Daisy  however,  poimea 
out  that  this  is  not  supported  by  the  Registrar  General  s  returns  for  the  last  ten 
years,  only < one  death  being  recorded  as  caused  by  headache  powders  ( phenacetm ), 

^S&meAve  been  made  that  there  hare,  been, numerous deaths  in  America 
from  use  of  Acetanilide.  “  Daisy  is  not  intended  for  Children— C.D.  1J1 3, 

'>'"?7o,ra't^-^“^BUTTERCUP  ”  is  a  trade  mark  of  “  Daisy,  Ltd. 

Kite  o7  the  inMuetion  of  U»  Corn****  "Uew  Uu. 

529.  These  consist  of  Phenacetm  alone.  Vide  Head  Powders. 

Dalby’s  Carminative. — Rhubarb,  M agues.  Curb.,  Clyccri  , _ 
Peppermint  Oil,  Pill  Oil,  and  a  small  quantity  of  Laudanum.— L.  tt.ioj.14.  . 

FTSam"rS0Td“3 VjHm  coatinq  the  Tablets  had  an  averaqe. wejM  of 

*  t  hures  Jived  at  --relronHypophp^  Pf.TjTMtt 


with  rose  and 


3-9  grains.  The  figures  arrived  at 

vhate  3-4,  Extract  ( probably  Damiana)  50,  Sugar,  laic  16 
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Barley’s  Toothache  Plasters  (Johnson  &  Johnson). — Pimento ,  Black 
Pepper,  Gloves ,  10  per  cent,  of  each,  Rubber  solution  sufficient  quantity. — L, 
i.l 24,256.  (As  sold  in  Italy.) 

3$e  Davis’  Famous  Female  Pills. — Inter  alia.  Powdered  Savin  grain  in 

each  with  Sulphate  of  Iron. — B.M.J  ii./ 07,1654.  Proprietors  say  not  a  poison. 

A  mixture  made  by  them  contains  Qossypium. — ibid. 

'Jf  “  D.D.D.”  (For  eczema).  Analysis  showed  Salicylic  Acid  0-75,  Phenol 
1*18,  Methyl  Salicylate  (Oil  of  W intergreen)  1-00,  Glycerin  9-28,  Alcohol  65*10, 
by  measure,  Water  to  100  parts  by  measure. —B.M.J.  ii./ 10,1350. 

Da  Rods’  (Dr.)  Compound  Renal  Pills. — Freed  from  coating  average 
weight  of  pills  was  4*5  grains. — Contained  Soap  34-2,  Sodium  Carbonate  19-7,  a 
Resin  ( uncertain ,  probably  Ammoniacum )  3-3,  and  a  small  quantity  of  vegetable 
tissue  with  moisture  and  extractive.  Vegetable  tissue  could  not  be  identified. — 
B.M.J  ii,/zx,7S. 

Dearborn  Ltd's.  Preparations. — ‘  Stnllix  ’  and  ‘  Allacite  of  Orange ’  before 
the  P.M.C.E.—P.J.  i.l r.3,770;  C.D.  i.f  13,88!;  B.C.D.  %./ 13,506. 

Dixon’s  Pills. — (Aperient.  Liver)  Taraxacum,  PodophylUn,  Jalap  and  l 
Soap. — L.  U./03, 1493. 

Doan’s  (Backache  Kidney)  Pills. — 1.  White-coated  aperient  Dinner 
Pills — PodophylUn,  Aloin,  Rhubarb  and  Peppermint  2.  Brown-coated  (Back¬ 
ache)  PiMs — Oil  of  Juniper  and  a  resinous  constituent  (?  Benzoin).  L.  U./03, 
1493.  B.M.J  n./o6,1646  gives  as  similar  to  the  Dinner  Pills  a  pill  composed  I 
of  PodophylUn,  Aloin,  Peppermint  Oil,  Jalap,  Capsicum  and  Henbane  Extract 
(this  formulas  would  of  course  be  Off)):  and  for  the  Backache  Pills,  Juniper  Oil, , 
Hemlock,  Pitch,  Potassium  Nitrate  and  Fcenugreek — in  both  instances  with  ex¬ 
cipients  in  addition. — Parry  has  also  reported  on  harmlessness  of. 

Doan’s  Dinner  Pills. — There  is  at  any  rate  one  most  important  con¬ 
stituent  omitted  from  above  analysis. — Umney ,  P.M.C.E.,  C.D.  ii./ 12, 721. 

Doan’s  Ointment  (for  piles)  Calomel  36*6,  Zinc  Oxide  11*2,  Phenol  1*8, 
Beeswax  2*3,  Soft  Paraffin  49-2%. — B.M.J.  ii./ 08, 87. 

Dodd’s  Kidney  PiiSs.  —  A  Pill  containing  Cascarilla,  Jalap,  Soap, 
Potassium  Nitrate,  Sodium  Bicarbonate,  Hard  Paraffin,  Turmeric  and  Wheat 
Flour  is  stated  to  be  practically  identical. — B.M.J.  ii.l 06, 1646. 

Ousart’s  Wine. — Alcohol  16-85,  Glucose  12-8,  Iron  0*09,  Calcium  0-07,, 
Phosphorus  calculated  as  Phosphoric  Acid  0-03%. — B.M.J.  i.l 09, 1309. 

Dyxoi. — A  mixture  prepared  in  accordance  with  the  following  formula 
was  practically  indistinguishable  from  the  original'. — Essential  Oils  of  Mustard 
20,  Nutmeg  20  and  Allspice  4,  Cottonseed  Oil  6,  Liquid  Paraffin  (yellow)  17,  and 
Kerosene  33% — all  by  volume. — B.M.J.  ii./ io,984. 

3$s(E>Eade’s  Gout  and  Rheumatic  Pills. — The  formula  was  found  to 
be  Harbadoes  Aloes  10,  Colchicum  Extract  18,  Colchicum  Corm.  powdered  35, 
Treacle  27,  Gum  and  Dextrin  10%. — B.M.J.  ii./ io,982.  Must  be  labelled  with 
word  Poison  and  name  and  address  of  seller. 

Eau  de  Blanc  de  Perles. — Contains  inter  alia  about  15%  Lead  Carbonate 
— Murrell. 

CjP)Eau  de  Fleurs  de  Lys  contains  a  trace  of  Corrosive  Sublimate. — 
Murrell. 

Ecorces  d’ar6mone. — Soft  Soap  75,  Glycerin  25,  Potassium  Iodide  15, 
Borax  1,  Citral  2,  Distilled  Water  88. — L.  L/24,256.  (As  sold  in  Italy.) 

ajg  Eczoline  Ointment. — Analysis  showed  Flowers  of  Sulphur  39,  Zinc 
<  Oxide  3*7,  Glycerin  13-5,  La.rd  39*8,  Water  4%,  Oil  of  Lemon  a  trace. — B.M.J 
iij  io,1351. 

'ff.  Eczoline  Tablets.  —Analysis  showed  Ferrous  Sulphate  16-5,  Sulphur  , 
(precipitated)  56,  Talc  3-4,  Starch  7-3,  Extractive  16-8.  The  Extractive  appears 
to  be  a  mixture  of  Caspar  a  Sagrada  and  an  inert  Extract, — the  former  constituting ! 
about  5%  of  the  substance  of  the  Tablets. — B.M.J.  £i./io,1351. 

sfc  Elliman’s  Embrocation. — Acetic  Acid  (30  per  cent.)  180,  Oil  of  Turpen- 
ine  300,  Camphor  20,  Egg  Yolk  100,  Distilled  Water  400. — L.  i.l 24,256.  (As 
sold  in  Italy.) 

ik  Eao’s  Fruit  Salt, — ( Aperient. )  Sodium  Bicarbonate,.  Tartaric  Acid  and' 
Citric  Acid. — L.  ii./ 03, 1493.  Contains  no  Sodium  or  Magnesium  Sulphate. 

Ermeo \.  —B  M.-f.  i. no, 762, 

Evans’s  Antiseptic  Throat  Pastilles. — (Special  Formula  for  Italy). — 
Essential  Oil  of  Pine  0-01,  Menthol  0-002,  Chlorate  of  Potash  0-003,  Borax  t 
0-03,  Ext.  of  Licorice  0-07,  Powdered  Acacia,  Sugar  sufficient  quantity. — 
L.  i,/24,256. 
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QP)  *  Fellow’s  Compound  Syrup  (of)  Hypopliosphites  contain s 
poison. — L.  n.j o5,1390 — vide  also  Vol.  /.,  p.  692 

jJsFeuning’s  Children’s  Cooling  Powders.— Average  weight  3-4 
grains.  Analysis  showed  powder  to  consist  of  Potassium  Chlorate  70  Powdered 
Liquorice  30%. — B.M.J.  ii./ o8,1022. 

jftFenning’s  Lung  Healers. — Average  weight  of  one  pill  was  0-22  grains 
chemical  analysis  and  microscopical  examination  showed  presence  of  Ipecacuanha 
only.  Alkaloid  present  amounted  to  1-8%. — B.M.J.  iij n,1543. 

4s  Figuroids, — The  large  tablets  contained  by  analysis  Sodium  Bicarbonate 
3S-9.  Tartaric  Acid  13T,  Sodium  Chloride  3-8,  Phenol phthalein  1-2,  Formamine 
( Hexamethylenetetramine)  2-0  grains.  The  small  Tablets  11-9.  15-9,  7-6  0-5 
grains  respectively  of  the  first  four. — B.M.J.  UJ 08, 1567  ;  if 09,556. 

Forde’s  (Chas.)  Bile  Beans,  Gee  Bile  Beans. 


Fosfiron. — Iron  Nucleophosphate  0-06,  Calcium  Glycerophosphate  0-3, 
Cinchona  Alkaloids  0-05,  Caffein  0-03. — L.  if  24, 256.  (As  sold  in  Italy.) 

Foster’s  Backache  and  Kidney  Pills.—  Potassium  Nitrate  0-024,  Ginep 
(?  Jumper)  0-005,  Uva  Ursi  0-008,  Venice  Turpentine  0-024,  Excipient  sufficient 
quantity. — L.  if  24, 256.  (As  sold  in  Italy.) 

afcCE) Foster’s  Digestive  Pills.— Podophyllin  0-011,  Leptandrin ,  Ext.  of 
Eyoscyamus ,  Aloin,  of  each  0-008,  Rad.  (?)  Jalap.  0-004.  “  With  tonics  and 
laxatives.” — L.  i./24,256.  (As  sold  in  Italy.) 

(g) Freeman’s  Chlorodyne  contains  less  than  0-2%  Morphine  and  docs 
not  contain  Prussic  Acid.’ — By  the  Makers. 

Fucol  is  Sesame  Oil  containing  a  small  quantity  of  Iodine.  It  is  said  to 
be  m,ade  from  Seaweed. — B.M.J .  '0/07,879. 

Gautier’s  Female  Pills. — Freed  from  coating  the  pills  had  an  average 
weight  of  3-8  grains.  Analysis  showed  a  small  quantity  of  Aromatic  Essential 
Oils  (Pennyroyal,  Rue  and  possibly  Tansy)  and  probably  Apiol.  Principal 
constituents  were  Exsiccated  Sulphate  of  Iron  10%  and  Soap  11%,  Powdered 
Liquorice  30%,  a  little  Powdered  Ginger,  and  a  small  quantity  of  apparently 
Soc.nt.rine  Aloes. — B.M.J  .Ji. I it, 35. 

PH  Gelineau’s  Dragees  for  Epilepsy  are  stated  to  contain  Potassium 
Bromide,  1  in  1,000  Antimony  Arsenate  and  1  in  2,000  Picrotoxin.  (Might  be 
viewed  as  (g>.) 

Genoform. — Formula  of  the  Tablets  is  Salicyl-Methylene-Glycol-Ester  95, 
Starch  and.  moisture  5%. — BM.J.  u./o8.H13. 

Giant  Remedy,  The — Box’s  Pills  and  Golden  Fire. 

Glendenning’s  Beevinalt  (Beef  and  Malt  Wine). — Wineglass  (2  ounces) 
contains  Alcohol  3-33  drachms,  Meat  Extract  3-5  grains,  Glucose  93  grains.— 
B.M.J.  if 09,796. 

■Jf.  Gloria  Tonic. — (Gout  and  Rheumatism)  Tablets.  The  following  formula 
was  indicated.;  Potassium  Iodide  1-8,  Guaiacum  Resin  0-8,  Ext.  Liquorice  TO, 
Resinoid  (Phytolaccin  I)  0-9,  Powdered  Liquorice  1-7,  Rice  Starch  2-0,  Talc  and 
Kaolin  2-1  grains.  ^  Gloria  Pills. — The  following  was  indicated  :  Extract,  of 
Cascara  0-3,  Ext.  Soc.  Aloes  0-5,  Jalap  Resin  0-07  grain.  Flour  and  excipient 
q.s.  in  one  pill. — B.M.J.  u./o8,ll  1 1 ;  see  also  L.  n./o3,1493. 

Glykaline. — (For  coughs,  colds ,  catarrhs,  etc.)  Analysis  showed  the  liquid 
to  contain  35%  of  Alcohol  and  0-15%  of  solid  matter  consisting  of  Potassium 
Iodide  and  partly  of  organic  matter.  Each  dose  would  contain  3i0  grain  of 
Potassium  Iodide,  with  a  trace  of  organic  matter  which  may  be  derived  from,  some 
drug. — B.M.J.  w./n,1544  .  ,  ,  ,  .  .  .  ... 

sic  Golden  Fire. — The  following  is  the  formula  given  by  the  analyst : — Oil 
of  Amber  0-16,  Oil  of  Rosemary  0-16,  Oil  of  Eucalyptus  0-32,  Oil  of  Camphor 
essential)  1-3,  Sodium  Chloride  6-4,  Glacial  Acetic  Acid  6-4,  Alcohol  1-0  and 
races  of  decoction  of  Capsicum.  Barley  and  Lobelia. — B.M.J .  ii./ 10, 987. 

Guv’s  Tonic. — Phosphoric  Acid,  Tinct.  Cochineal,  Inf.  Gentian  and  Chloro¬ 
form  Water—  L.  £./o3,1493.  B.M.J.  i. /n,26  gives  the  following  formula  as 
an  exactly  similar  mixture. — Dilute  Hydrochloric  Acid  0-59,  Dilute  Phosphoric 
Acid  0-52,  Alcohol  2-27,  Compound  infusion  of  Gentian  40,  Chloroform  Water 
50,  Cochineal  q.s.  Water  to  100  parts  by  measure. 

Hair’s  (Dr.)  Cure  for  Asthma.— A  fluid,  containing  5-6%  Potassium 
Iodide,  Tax  Water  and.  some  Wine. —  L.  ii  /o3,1493;  B.M.J.  i./o 7,879. 

sk  Hall’s  Wine. — Previously  contained  Cocaine,  but  contains  none  now. 

Hardy’s  Cough  Specific  see  Brompton  Consumption  and  Cough 

Garvey’s  Blood  Pills, — Contain  among  other  ingredients  about  k  grain. 
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tach  Quinine  Sulphate ,  about  |  grain  Potassium  Iodide  and  about  £  grain  Rhu¬ 
barb. — B  M.J.  ti./o7,530. 

Head  Powders  prepared  by  Daisy  Ltd.,  consist  of  Phenacetin  alone — 8 
grains  in  each. — -J.  Lawson,  C.D.  if 13,530 .  of.  Daisy  Powders. 

Headache  Powders  usually  contain  Acetanilide,  3  grains  each. 

Hoffman’s  (Dr.)  Rheumatic  Powders  : — 

Analysis  showed  the  following  composition, — Acetyl- Salicylic  Acid  66-4, 
Phenacetin  11-4,  Caffeine  1*3,  Sugar  20T,  Moisture  0-8%. — -B.M.J .  ii./io,982. 

4c Holloway’s  Ointment. — Fresh  Butter,  Beeswax,  Yellow  Resin,  Vinegar 
of  Cantharides,  Canada  Balsam ,  Expressed  Oil  of  Mace,  Balsam  of  Peru  or 
Liquid  S  tor  ax. —Murrell. 

We  understand,  however,  from  the  makers  that  this  contains  nothing  of  a  poison¬ 
ous  nature,  and  is  not  C~p). 

4c Holloway’s  Pills. — B.M.J.  i./n,1326  states  “  The  Pills  had  an  average 
weight  of  1-4  grains,  examination  showed  the  presence  of  Aloes  ( Barbadoes )  or  a 
preparation  of  Aloes,  Powdered  Ginger  and  Soap.'’ 

Holroyd’s  Gravel  Pills. — Average  weight  of  Pill  freed  from \  coating  was 
4-3  grains.  From  analysis  the  following  formula  was  arrived  at — Soap  40, 
Dried,  Sodium  Carbonate  20,  Powdered  Rhubarb  20,  Oil  of  Anise  10,  Syrup  10. 
— B.M  J  u./n,77 

Hood’s  Sarsaparilla. — Dose  £  to  2  teaspoonfuls.  Analysis  indicated 
19%  by  volume  of  Alcohol  and  7£  grains  of  Potassium  Iodide  in  the  ounce,  the 
amount  of  Sarsaparilla  being  small. — B.M.J.  w./o7,531. 

Hood’s  Vegetable  Pills. — After  removal  of  coating  average  weight  was 
£  grain.  Examination  showed  Aloes  ( Barbadoes )  or  a  preparation  of  Aloes — 
probably  Aloin,  Ginger,  Capsicum,  Colocynth,  Soap  and  probably  a  little  Jalap. 
—B.M.J.  if n,1327. 

Hooper’s,  Dr.  John,  Female  Pills. — Analysis  showed  Iron  Sulphate, 
Aloes,  Jalap,  Canella,  Senna  and  Oil  of  Pennyroyal. — B.M.J.  Ufoyf  653. 

4c Horton’s  Benedict  Pills. — Average  weight  4  grains.  Analysis  showed 
Sulphate  of  Iron  corresponding  to  10%  Exsiccated  Sulphate,  Socoirine  Aloes 
Powdered  Ginger  and  a  vegetable  powder  probably  Gentian. — B.M.J.  n./n,36, 

4e  Hughes’  Blood  Pills. — Contain  Aloes,  Jalap,  B.c. — B  M.J.  n./o7,532, 

sfcHyomee.  (tftHyomei  is  T.M.) — From  examination  it  was  concluded  that 
Alcohol  and  Liquid  Paraffin  formed  each  about  10%  of  the  whole.  Eucalyptus 
Oil  ( and  possibly  other  Oils )  appears  to  form  the  remaining  80%, — a  small 
proportion  of  a  mixture  containing  Wood  Tor  and  Creosote  was  also  indicated. 
—BM.J.iifi  i,1544. 

Indian  Tincture. — Capsicum,  Cannabis  Indiea,  Ether  and  Methylated 
Sp  irit .- — Murrell. 

Cg)Injectio4c  Brou. — Zinc  Sulphate,  Sugar  of  Lead,  Laudanum,  Tinct.  Cate¬ 
chu  and  Water. — Murrell.  Pharm,  Form,  says: — Zinc  Sulphate  15  grains. 
Lead  Acetate  30  grains,  Catechu  Tincture  1  drachm.,  Tinct.  Opii  Crocat  ig.v.) 
1  drachm,  Water  to  0  ounces,  is  generally  adopted  in  making  imitations. 

International  Chemical  Go’s  jfcBisuroids, — Each  tablet  contains 
Phenolphthalein  0-135. — L.  if  24,256.  (As  sold  in  Italy.) 

Invigoroicts. — The  formula  arrived  at  wars : — In  one  Tablet,  Ext.  Rucis 
Vom.  0*028  grain,  Zinc  Phosphide  0-067  grain  ( calculated  from  Zinc  present). 
Saccharated  Carbonate  of  Iron  0-50  grain,  Asafoetida  0-25  grain  with  some 
Sugar  of  Milk. — B.M.J .  i  /n.91.  This  may  be  Cp). 

4cIodia,  Battle. — Liq.  Ext.  of  Queen’ s  Root,  False  Unicorn  Root,  Pimpinella, 
Saxifrage,  Menispermum,  equal  parts  to  125,  Pot.  Iodide  7*5,  Iron  Pyrophos- 
phate  5. — L.  if  24, 256.  (As  sold  in  Italy.) 

l.R.S.  Compound  Golden  Tablets. — Contain  Ferrous  Sulphate  and 
Sodium  Carbonate. — B.M.J .  i£./o7,1658. 

James’  Fever  Powder. — Antimonious  Oxide  1,  Calcium  Phosphate  2. 

4:  Johnson’s  (Mrs.)  American  Soothing  Syrup. — Analysis  shoiced  in 
100  by  measure  Sodium  Chloride  5- 66, Hydrochloric  acid,  ( B.P .)  2-33  by  measure , 
Reducing  Sugars,  calculated  as  Glucose  66-6,  extractive  coloring  matter  etc. 
about  5-0.  The  reducing  Sugars  appeared  to  be  present  in  the  form  of  Honey, 
representing  about  85  parts  of  this. — B.M.J.  if  12,688. 

The  proprietors  point  out  that  the  preparation  does  not  contain  Hydrochloric 
Acid  (“  Secret  Remedies  ”  and  B.M.J .  state  as  above),  but  a  third  of  it  is  lemon 
uice.  Discussion  in  the  P.M.C  E.,  C.D.  ii. 112,23  ;  see  also  Parry,  C.D.  i./i 3. 
563. 

4c Kaputine  (for  Headache  and  Neuralgia). — Contains  Antifebrin  6-3  grains 
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in  each,  with  Sugar  0-21  grains,  and  coloured  with  Ferric  Oxide  0-05  grain.— 
L.m.I  o^,1493  B.M.J.  ii.l  o6,28. 

Kassium  Extract.  Ext.  “  cassium  lign.”  0-02,  Rad.  gossyp.  barb.  0-04, 
Calcium  Glycerophosphate  0T5,  Iron  Glycerophosphate  0-03,  Oil  of  Aniseed 
0-0006  ;  Excipient  sufficient  quantity.— L.  if  24,256.  (As  sold  in  Italy.) 

3jc  Karox  Compound. — The  contents  of  several  bottles  of  this  preparation 
were  examined  and  were  found  to  differ  very  considerably  in  composition.  Mag¬ 
nesium  Sulphate  varied  from  1-45  to  6-87%.  Potassium  Citrate  from  4-76  lo 
6'55%,  Sugars  about  8%.  The  Alcohol  in  one  specimen  was  6%,  Nitrous 
Ether  was  present  and  a  trace  of  Nitrite.,  Vegetable  Extractive  was  between  I 
and  2%  but  showed  no  characters  indicative  of  its  source.  Microscopical 
examination  of  the  sediment  showed  the  presence  of  yeast-like  cells  and  the  minute 
plants  known  as  desmids. — B.M.J .  ii./ii,79. 

CE)3}c  Kay’s  Linseed  Compound. 

1U0  parts  contained  1-07  parts  of  Chloroform,  and  4-3  parts  of  Alcohol  both 
by  measure,  67  parts  of  Solids— about  48  parts  of  the  latter  sugar,  and  the 
remaining  19  parts  consisted  principally  of  the  mucilage  of  decoction  of  linseed 
Ipecacuanha  alkaloids  extracted  amounted  to  0-007%.  and  the  Morphine  to 
0-021%. — B.M.J .  ii.l o8,1698. 

There  is  in  the  S.R..  Analysis  no  mention  of  Senega  which  is  one  of  the 
principal  ingredients ,  while  the  analysis  states  that  Ipecacuanha  is  present  but 
there  is  no  mention  of  it  on  the  label. —  Umney,  P.M.C.E. ,  C.I).  u./ia,891. 

3^  Kay’s  Tic  Pills. — Iron  Sulphate,  Quinine  and  Soap. — L.  ii./o 3,1493. 

Cg) sjc  Keating’s  Pectoral  Lozenges. — Corresponded  to  Morphine  0  007 
gram.  Ipecacuanha  0  07  grain,  Extract  of  Liquorice  2-1  grain ,  Sugar  13  grains 
in  one  lozenge. — -B.M.J.  ii./o8,l  699. 

Keene’s  “  One  Night  ”  Cold  Cure. — Ingredients  found  were  Cinchoni - 
dine  Sulphate  0-21  grain.  Acetanilide  0-32  grain.  Calcium  Carbonate  0-25  grain. 
Starch  0-34  grain,  Extractive  and  excipient  0-87  grain  ( all  figures  approximate). 
—B.M.J.  ii.l o8,1286. 

3{c  Kepler  Solution  of  Cod  Liver  Oil  i:i  Malt  Extract. — Analysis 
showed  Oil  17-4%,  Reducible  Sugar  (as  Maltose)  42-5.  Protein  3-4,  Diastatic 
Power  3. — B.M.J.  i./i o,3Q. 

if  Ker-nak  Pills. — Average  weight  without  coating  14  grain.  Examination 
indicated  Aloes,  a  little  Soap,  a  very  little  Oleo-resin  of  Capsicum,  and  a  little 
vegetable  tissue  resembling  Marshmallow  root. — B.M.J .  i./n,1327. 

s*<  Kilmer’s  (Dr.)  Indian  Cough  Cure. — Contains  inter  alia  (see  ref.) 
0-5%  Oil  of  Pumilio  Pine.  No  alkaloid. — B.M.J  u./o8,l698. 

jfcKoko. — Borax  1-4,  Glycerin  1-7,  Formaldehyde  Solution  (40%)  0-1,  Per¬ 
fume  a  trace .  A  ho  hoi  3,  Water  to  100  by  volume. — B.M.J.  i.j  io,151. 

j^Kolynos  Dental  Cream. — Calcium  Carbonate  21,  Soap  25-5,  Thymol 
0-25,  Benzoic  Acid  0-3,  Sarcharin  0-6,  Eucalyptus  Oil  1-75,  Peppermint  Oil  1-9, 
Glycerin  27,  S.V.R.  21-8. — Stated  by  the  Makers. 

i^cLactopeptine  Powder. — Lactose  40  oz.,  Pepsin  8  oz.,  Pancreatin  0oz., 
Diastase  4  dchms., Lactic  Acid,  Hydrochloric  Acid ,  oj  eachbjLoz. — L.i.l 24,256. 


(As  sold  in  Italy.)  .  ^ 

Lady  Webster’s  Pills. — Aloes  2  grams,  Powdered  Mastiche  i  grain. 
Red  Rose  Leaves  4  grain  with  Syrup  of  Wormwood —Murrell. 

Lamplough’s  Pyretic  Saline  (Aperient). — Citric  Ada,  Potassium  and 
Sodium  Bicarbonates. — L.  ii.l 03, 1493. 

Lane’s  (Dr.)  Catarrh  Cure. — Analysis  showed  Phenol  0-4,  Sodium 
Chloride 'A?,.  Water  to  iOO — B.M.J  ii.  /08. !  285. 

Langdale’s  Cinnamon  Tablets. — Oil  of  Cinnamon  0-25,  Powdered  Acacia , 
Sugar  sufficient  quantity.  Coloured  with  Carmine.  L.  i./ 24,256.  (As  sold 

Langdale’s  Essence  of  Cinnamon. — Oil  of  Cinnamon  0-30,  Tinct.  of 
Cinnamon  30,  Alcohol  (90  per  cent.)  54. — L.  i.l 24,206.  (As  sold  in  Italy.) 
(TPLaviile’s  Go u t  Cure.  Colchicine  about  0-08%  and  Quinine  in  Alcoholic . 

Solution. — B.M.J.  ii.loy.077-  .  .  n  , 

The  following  is  similar,  (Ph.  Form.) — Quinine  4  drachms,  Colocynth 
Extract  2  drachms.  Alcohol  90%  4  ounces,  Malaga  Wine  15  ounces.  Mix  and 
filter.  Dose. — 4  to  4  drachmas  in  4  wineglass  of  water. 

J  The  Pills  are  (Ph.  Form.)  Extract  of  Winter  Cherry  3  dr.,  Silim 

cate  1  dr.  Make  a  mass  and  divide  into  5  gram  Pills.  Dose.  4  to  10  dull  j. 
Guaiacum  Resin  a  constituent  with  the  Silicate  and  Winter  Cherry  and  other 
ingredients. — Vide  Secret  Remedies. 
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sJcLemco  Meat  Wine. — A  wineglassful  (2  ounces)  would  contain  Alcohol 
2-75  drachms.  Meat  Extract  5-2  grains ,  Glucose  112  grains. — B.M.J.  i.[ 09,795 
^cLicoricine. — Does  not  contain  poison. — L.  ii.J o6,1390. 

Liebig’s  Meat  and  Malt  Wine. — Sec  Lemco. 

^Lilly’s  (Nurse)  Female  Fills. — Freed  from  coating,  average  iveightivas 
1-9  grains.  Contain  Sulphate,  of  Iron,  12%,  Socotrine  Aloes,  Cinchonine  Sul¬ 
phate  3  3%,  Powdered  Capsicum  about  30%,  a  little  Powdered  Ginger  and 
Pennyroyal. — B.M.J.  ii./ ii,36. 

^cLiqufruta  (A  Consumption  Cure).— -Analysis  showed  Oil  Peppermint , 
Onion  or  Garlic  Oil  and  Alkaloids,  of  each  traces,  Potassium  Bitartrate  0*4, 
Glucose  34-4,  Cane  Sugar  2-28,  Mucilage,  Tannin,  Extractive,  etc.  and  water 
to  100 .—B.M.J.  u./o9,1419. 

Lockyer’s  Sulphur  Hair  Restorer. — Precipitated.  Sulphur  1-3%, 
Lead  Acetate  1-6,  Lead  Sulphate  0-4%,  Glycerin  9-6%,  Rose  Water  to  100  by 
volume. — B.M.J.  i./io,151. 

Locock’sj  Pulmonic  Wafers . — Lactucarium,  Ipecacuanha  and  Squills. 
— Murrell.  This  form  would  make  the  preparation  CeD- 

3$e McKenzie’s  (Dr.)  “One  Day’*  Gold  Cure. — Analysis  showed  the 
Tablets  to  have  composition  Cinchonidine  Sulphate  0-83  grain,  Acetanilide  0-71 
grain,  Camphor  0T  grain.  Talc  0-21  grain.  Water  0T5  grain. — B.M.J .  ii./ob, 
1285. 

$  Mariani  Wine. — Alcohol  36-3,  Total  Solids  30-3,  Ash  0-2.  Reducing  Sugar 
(as  Glucose)  9-8,  Cane  Sugar  17-5,  Alkaloids  0-025. — B.M.J.  H  i 09, 562. 
sje  Marmola. — Quantitative  determination  difficult. 

Formula  arrived  at  was — Dried  Thyroid  Gland  1-4  grain,  Phenolphthalein 
0-4  grain ,  Sodium  Chloride  0-7  grain.  Powdered  Fucus  V esiculosus  5  grains, 
Extractive  2*5  grains,  Oil  of  Peppermint  trace. — B.M.J.  ii.f 08, 1566.  Another 
analysis.  L.  »’£./o8, 104- 

Mars  hall’s  Cigarettes. — Lobelia  inflata  20,  Datum  stramonium  55,  Cubeb 
Fruit  20,  Potassium  Nitrate. — L.  if  24,256.  (As  sold  in  Italy.) 

Martin’s  Apiol  and  Steel  Pills. —  U-  grains  of  Aloes  in  each  with,  inter 
alia,  reduced  Iron  and  Apiol  each  grain. — B.M.J.  ii  /07, 1655. 

Marza  Wine  contains  Iron,  Phosphorus,  Coca  and  Pepsin.  Discussion  as 
to  quantities. —  P.M.C.E.,  C.D.  ii./ 12, 892. 

Menstruation  Powders . — Particulars  are  givm  of  several  consisting  of 
Chamomile  only. —  B  M.J.  r./io,1189 

^Mexican  Hair  Renewer. — Precipitated  Sulphur  1-4%,  Lead  Acetate 
0-1  (one  sample  examined  contained  0  97%),  Glycerin  19-0%,  Rose  Water  to  100 
by  volume. — B.M.J.  i./i o,512. 

Miol. — Analysis  showed  it  to  contain  Oil  22-4%,  Reducing  Sugars  (as 
Maltose)  41-3%,  Diastatic  power  2. —  B.M.J.  >'  /to,30. 

jfcMorison’s  Pills. — (For  Obesity'.  Aloes,  Jalap  Resin,  Extract  of  Colocynth, 
Gamboge,  Rhubarb,  a.a.  r  Gin.  and  Myrrh  2  Gm.  to  make  50  pills.  Historical 
note. — P.J.  ii./ 22,381.  See  also  our  last  Edn.,  Vol.  II.  p.  574. 

3$c  Mothersili’s  Seasick  Remedy. — Contents  of  Capsules — a  pink  and  a 
brown  powder  on  analysis  gave  the  following  : — 

Pink  Powder. — Sugar  of  Milk  33-3,  Caffeine  8-2,  Stearic  Acid  18-0,  Chlor- 
butol  40-1%,  colouring  matter  a  trace. 

Brown  Powder. — Powdered  Cinnamon  29-4,  Caffeine  8-4,  Stearic  Acid,  17-4. 
Chlorbutol  44-5%.  Stearic  Acid  is  probably  added  as  a  lubricant  to  assist  in 
filling  the  capsules  though  the  amount  is  large  for  the  purpose. — B.M.J .  ii./io, 
1928. 

Pvlother’s  Advice.— -Recently  4  Tablenes *  and  formerly  ‘  Cicf a’  and  before 
that  *  Tablones.’  Contained  Pepsin,  Diastase  and  other  ingredients. — B.M.J . 
i./ 09,556. 

B.M.J.  i. / n.1325,  gives  the  following : — Analysis  showed  presence  of  Pepsin 
corresponding  to  §  grain  Pepsin  B.P.,  diastase,  reducing  sugar  (apparently 
Maltose),  a  bitter  extract  agreeing  in  characters  with  Ext.  Cascara  Sagrada  about 
£  grain,  a  pungent  substance  which  appeared  to  be  Oleo-resin  of  Capsicum  about 
iJo  grain.  Talc  and  a  little  starch  probably  derived  from  the  coating. 

The  starch  is  not  converted  by  Diastase  as  inferred  in  S.R. — E.  J.  Parry, 
P.M.C.E.,  C.D.  Ui;p563. 

sjc Mother  Seigel’s  Syrup.  See  Seigel. 

sfcMunyon’s  Blood  Cure  and  Munyon’s  Kidney  Cure.— Granules, 
entirely  Sugar  (quantitative  determination  showed  just  100%). — B.M.J.  i.f 07, 
213  ;  ii./ 07, 531. 
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1.*Mu.ny°",®.Cat®r?rh., Tablets.—. Analysis  showed  Sodium  Bicarbonate 
i  7  Sodium  Chloride  1.81  grains.  Borax,  partly  dehydrated  2  2  raSis 

Phenol  traces ,  Gum  0.12  grain.— '  Secret  Remedies  '—B  M  J  ii  /o8  12R6 
jjcMunyon’s  Special  Catarrh  Cure.— Determination  showed  these  nih,te« 
to  consist  of  100%  sugar.— ii./ oS.1286  V%lUleS 

^Munyon’s  Pile  Ointment  consists  of  Soli  Paraffin  with  trace  of  Ich- 
thyol,  probably  less  than  0'2%. — B.M.J.  ii./ o8,87.  J  m 

sf;  Murray’s  Fluid  Magnesia  was  run  by  a  medical  man ,  physician  to  the 
Lord  Lieutenant  of  Ireland ,  1859.  Advertised  in  the  first  number  of  “  Cherniy 
and  Druggist.” — E  J.  Parry,  P.M.C.E.,  C.D.  i./i3)560  ;  B.M.J.  i./r3,SU 
Naldire’s  Worm  Powders.— Powdered  Areca  Nut  4,  Powdered  Jalap  0-5, 
Powdered  Rosemary  0-5— L.  i.f 24,266.  (A-s  sold  in  Italy.) 

3*c.Ner\lettes,  Coleman’s. — Phosphorus  O' 005  grain  and  Quinine  Sul¬ 
phate  0  07  grain  with  vegetable,  matter  0'3  grain  were  determined  — B  M  J 
i.f 09,32.  '  '  ' 


ggljNeiiraline. — Aconite,  Chloroform  and  Rose  Water. — Murrell  (llth  Edn  ) 

New  Skin — Pyroxylin  5,  Acetone  50,  Benzol  20,  Amyl  Acetate  25. — L 
1-/24, 256.  (As  sold  in  Italy.) 

2$; Norton’s  Chamomile  Pills.— Aloes,  Gentian  and  Chamomile  Oil.— 
Murrell. 

According  to  L.  i.f 24,256: — Cape  Aloes  0*03,  Ext.  of  Gentian  0-12,  Oil  of 
Chamomile  0-02,  Powdered  Gentian  sufficient  quantity.  (As  sold  in  Italy.) 
Nurse  Lilly’s  see  Lilly’s. 

'M  Ovaltine.—  Described  as  '  composed  of  Malt  Extract,  Fresh  Swiss  Cow’s 
Milk,  Fr?sh  Eggs,  and  converted  Cocoa,  and  containing  acGve  Lecithin.’  Analysis 
showed  Fat  12*3%,  Reducing  Sugars  (as  Maltose)  00*0%,  Nitrogenous  sub¬ 
stances  calculated  as  Protein  18'4%,  Ash  3'5%,  Water  1'5%. — B.M.J.  i.l  10, 30 
Owbridge’s  Lung  Tonic. — Balsam  of  Tolu,  Oil  of  Aniseed  and  Oil  of 
Cloves. — L.  u.,/03,1493.  Does  not  contain  poison. — L.  ii.f 06, 1390. 

The  alkaloids  of  Ipecacuanha  were  found  to  the  amount  of  0-002%.  If  present 
in  the  form  of  Wine  of  the  official  strength  this  represents  Ipecacuanha  Wine 
15  m..  Chloroform  2  m.  in  each  ounce. — B.M.J.  u./o8,1698. 

Oxien.— Powdered  Sugar,  Starch  and  Gaultheria  Oil. — L.  u./c>3,1493. 
sfsOxien  Medi-Cone  Pile  Treatment. — The  suppositories  weigh  on 
average  19  grains.  Analysis  showed  Lead  Acetate  5-6,  Creosote  about  2,  Resincid 
substance  3  (showing  presence  of  Tannin),  vegetable  tissue  1,  Hard  Paraffin  7, 
Theobroma  Oil  81-4%. — B.M.J.  W./08  87. 

sJcOzerine  (in  epilepsy). — Potassium  Bromide,  Ammonium  Iodide  with 
Chloroform  Water. — L.  n./c>3,1493  ;  B.M.J.  ii.f 04,1586,  gives  approximately 
Potassium  Bromide  120  grains ,  Ammonium  Carbonate  16  grains  per  ounce 
(without  Iodide),  with  Chloroform  Water ,  &c. 

Page-Woodcock’s  see  Woodcock’s. 

jfc  Panopepton. — 100  contained  Alcohol  20,  Total  Solids  26-9,  Nitrogen  1-14 
( equivalent  to  Protein  7-2),  Ash  1-1,  Sugar  7-8. — B.M.J.  ii.f 09,362.  ^ 

May  be  dispensed  by  registered  chemists  under  certain  conditions.  Vol.  J., 
p.  662 

Parr’s  Life  Palis.— Aloes,  Rhubarb ,  Jalap.  Gentian,  Clove  Oil — Murrell. 
jftPazo  Ointment. — Zinc  Oxide  10,  Camphor  5,  Carbolic  Acid  1,  Balsam 
of  Peru  4,  Ext.  of  Hamamelidis  6,  Yellow  Beeswax  4,  Benzoated  Lard  70. — L. 
if  24,256.  (As  sold  in  Italy.) 

Tf  Peps. — B.M.  /  ii  1 1 1. 1543,  summarises  results  of  analysis \g.v.  for  further 
details),  thus  :  Sugar  about  70%,  Extract  of  Liquorice  about  25%,  Resinous  matter 
0-7 %,  Oil  of  Peppermint  a  trace,  Oil  of  Anise  a  trace,  Talc  about  4%. 

3k Perry- Davis’  Pain  Killer. — Spirit  of  Camphor,  Tincture  of  Capsicum, 
Tincture  of  Marrh  and  Alcohol  — MurrHl 

sfc  Phyllosan.  (T.M.  409946).  According  to  the  makers,  Phyllosan  is  a  pure 
form  of  Chlorophyll.  It  is  made  in  2|  grain  Tablets. — Y.B.P.  ’25/200.  Accord¬ 
ing  to  B.M.J.  if  22,317,  the  Tablets  contain  0-03  Gm.  Chlorophyll  and  0-005  Grn. 
of  iron.  For  the  treatment  of  anaemia,  chlorosis  and  icasting  diseases.  _ 

Chlorophyll  contains  no  iron  in  itself  but  bears  some  close  relation  to  iron,  for  it 
cannot  be  formed  in  a  plant  from  which  iron  is  excluded.  It  contains  Magnesium, 
and  perhaps  this  supplies  to  the  component  parts  of  Chlorophyll  the  same  cement 
which  iron  is  said  to  give  to  the  Tmmoglobin  molecule.  Phylloporphynn 
C  leJIjsN  fd,  one  of  the  decomposition  products  of  Chlorophyll,  has  a  close  relation¬ 
ship  to  II  mm  atop  orphyri  n  C  UJJ  isN  JJS,  an  iron-free  decomposition  product  oj 
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Hcemoglobin.  Going  a  stage  further,  Hcemopyrrol  CgHlsN  can  be  obtained  from 
both.  Biirgi  claims  that  Chlorophyll  may  be  used  to  aid  Haemoglobin  production 
in  the  body.  It  is  shown  that  we  get  better  results  from  our  iron  pill  and  fresh 
vegetables  than  from  Hcemoglobin  preparations.  In  only  one  vegetable  is 
Chlorophyll  available  in  large  quantities,  namely  spinach,  and  even  in  this  it  is 
thought  to  be  so  held  up  in  the  plant  as  to  be  not  readily  available  for  man. — 
L.i.l  22,23,90. 

Phosferine. —  A  weak  solution  of  Quinine  in  Phosphoric  Acid. — Lancet 
Sup]),  on  the  Sale  of  Patent  Medicines ,  Jan.  10,  1925,12. 

^cPink  Pills. — Iron  Sulphate,  an  alkaline  carbonate ,  and  Liquorice  thief. ly 
coaled  with  sugar  and  coloured,  with  carmine. — L.  it. /03. ]  4 93.  See  also  Williams' . 

afic  Pcslam — Analysis  showed  approximately  Zinc  Oxide  12.  Flowers  of  Sul¬ 
phur  8,  Maize  Starch  18,  Salicylic  Acid  1-5,  Oil  of  Cade  (?l  1-5,  Oil  of  Birch  Tal 
S,  Anhydrous  Lanoline  25-5,  Soft  Paraffin  25*5%. — B.M.J  iifi o,1353. 

^Powell’s  Balsam  of  Aniseed. —  Used  to  contain  Morphine  but  does 
not  now. — C  D.  if  13, 650. 

The  M anufacturers  inform  us  it  contains  no  ingredient  coming  within  §gj]  0?  dD 
Parra  detected  an  active  ingredient  not  given  in  S  It. — C.U.  if  13,50^. 

3$e  Pritchard’s  Teething  and  Fever  Powders. — Dose  on  lines  of  Sted- 
man's  v.  infra.  Average  weight  2-1  grains.  Consist  of  Calomel  47,  Antimony 
Oxide  0-7,  Calcium  Phosphate  1-4,  Milk  Sugar  50-9%. — B.M.J .  iif o8,J022. 

Quina  Wine. — Alcohol  16-9%,  Glucose  22-2%,  Alkaloid  Cinchona  (0-05). 
“  Two  measures  ”  represent  about  10  to  15  minims  Liquid  Extract,  of  Cinchona. — 
B.M.J.  C/09, 1308. 

Radol  Cancer  Cure. — “An  Acid  Solution  of  Quinine” — P.M.n  ■  l( . 
^cReudel  Bath  Saltrates. — Magnesium  Carbonate  0-005,  Calcium  Car¬ 
bonate  0-005,  Potassium  Carbonate  0-00125,  Calcium  Sulphate  0-0025,  Sodium 
Chloride  0-0012,  Lithium  Carbonate  0-00005,  Borax  0-10,  Sodium  Bicarbonate 
0-305,  Sodium  Carbonate  0-50,  Hydrogen  Sulphide  0-025,  “  Baregine  ”  0-025, 
“  Oxygenated  Salts  ”  0-03,  Radio-active  substances  traces ,  Aromatic  Essence 
sufficient  quantity. — L.  if 24,256.  (As  sold  in  Italy.) 

3(c  Roche's  Embrocation.— Olive  Oil,  Oil  of  Amber,  Oil  of  Cloves,  and  Oil 
of  Lemons. — Murrell. 

According  to  L.  if  24,256. — Oil  of  Cloves,  Oil  of  Amber,  Oil  of  Lemon,  of  each 
15,  Olive  Oil  55.  (As  sold  in  Italy.) 

Ruspini’s  Styptic. — A  strong  volution  of  Gallic  Acid  and  Spirit  of  Roses, 
with  perhaps  a  little  Zinc  Sulphate. — Murrell. 

3^  St.  Jacob’s  Oil. — Turpentine  60,  Ether  25,  Camphor  10,  Alkanet  Root 
•25. — L.  if  24,256.  (As  sold  in  Italy.) 

Hf.  St.  Rapiiael  Tonic  Wine — “  Quinquina.” — Alcohol  16-89,  Glucose 
1 1*8,  Alkaloid  ( Cinchona )  0-008.  A  wine-glassful —about  1£  m  of  Liquid  Ex¬ 
tract  of  Cinchona. — B.M.J.  if 09, 1308. 

sjc  St.  Raphael  Tannin  Wine. — Alcohol  14-65,  Glucose  14-0,  Tannin  (as 
in  ordinary  P^rt  Wine 1,  Alkaloid  a  trace. — B.M.J.  if  oq,1309. 

afcSalrado  Concentrated  (Tokalon) — “  The  active  constituents  of  Cascara, 
Ginger  and  Gentian  ”  with  Caffein  0-30,  Lithia  0-5  per  cent. — L.  C/24.256 
(As  sold  in  Italy.) 

Sargol — 4  A  Flesh  Producer.’  Analysis  of  the  Tablets  (average  weight  5-3 
grains)  showed  Zinc  Phosphide  0-7,  Lecithin  1-9,  Calcium  Hypophosphite  12-9, 
Sodium  and  Potassium  Hypophosphitcs  7-7,  Albumen  (Soluble)  4-2,  Insoluble 
Protein  (?  Coagulated  Albumen)  10-8,  Sugar  18%.— -B.M.J.  if  12, 846. 

The  following  formula  is  given  : — Ext.  Saw  Palmetto  2  grains,  Calcium  Hypo- 
phosphite  |  grain,  Sodium  Hypophosphite  J  grain,  Potassium  Hypophosphite 
i  grain.  Lecithin  $  grain,  Ext.  Nux  Vomica  1112th  grain — L.  if  20, 1275. 

Sarvar’s  Coca  Wine.— Alcohol  23-4%,  Glycerin  6-1%,  Glucose  2-6,  Alka- 
l  >id  (Coca)  0-07%.  Dessertsvoonful  — about  21  minims  of  Liquid  Extract  cf 
Coca. — B.M.J.  if  og.1307.  Makers  say  this  is  O  HFE 

3$c  Scott’s  Pills. — Average  weight  2-4  grains.  examination  indicated  small 
quantity  of  Aloes.  Ginger,  Rhubarb  and  Soap. — B.M.J.  if  n,1326. 

5$c  Scott’s  Emulsion  is  statedto  havethe  following  composition  :  Cod-liver  Oil 
40  litres,  Glycerin  19-875  kilos,  Solution  of  Calcium  Hypophosphite  0-8  per 
cent.,  20-450  kilos,  Solution  of  Sodium  Hypophosphite  0-4  per  cent.,  20-150 
kilos.  Flavouring  Essences  2-970  kilos,  Gum .  650  Gm. — Ph.  Notes. 

According  to  L.  if  24,256. — Cod  Liver  Oil  44,  Glycerin  16.  Sol.  Calcium 
Hypophosphite  (1-25  per  cent.)  20,  Sol.  Sodium  Hypophosphite  (0-625  percent.) 
20,  Alcohol,  Tragacanth,  Essential  Oils,  sufficient  quantity.  (As  sold  in  Italy.) 
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Seeger’s  Hair  Dye.— IT.  {Brown)  Pyrogallic  Acid  3-8%,  Cupric  Chloride 
[uuiydrous)  1-8%,  Hydrochloric  Acid  ( B.P .)  0-7%,  Sulphuric  Acid  0-07%.— 

.t/  .  t./  io?  loZ. 

Seigel’s  (Mother)  Syrup. — 

A  Government  chemist ,  acting  upon  instructions  from  the  House  of  Commons 
Committee  on  Patent  Medicines ,  1914,  found  : — 

“  Organic  Ingredients.  The  proportion  of  sugars  represents  about  40  per 
cent,  of  1  reacle.  In  addition  to  the  sugars  the  organic  ingredients  were  found 
to  include :  — 


Essential  Oil  having  an  odour  of  Sassafras,  a  small  quantity  ;  Starch,  a  smar 
quantity ;  _  Acetic  Acid,  0-66  per  cent.:  Capsicum,  equivalent  to  about  1  per 
cent,  of  Tincture  of  Capsicum  B.P. ;  Aloes,  about  1  per  cent.  Other  vegetable 
extractive  substances  (after  deducting  1-4  per  cent,  of  extractives  due  to  Treacle) 
7-8  per  cent. 

Mineral  Ingb.edxents  consisted  of  borax  with  small  quantities  of  chlorides, 
sulphates  and  phosphates  such  as  occur  in  the  ashes  of  vegetable  substances 

Total  Boric  Acid  2-12  per  cent.  ( equivalent  to  3-36  per  cent,  of  crystallised 
borax).  Total  chlorides  1*51  per  cent.  ( calculated  as  hydrogen  chloride). 

Acids.  The  volatile  acid  consisted  mainly  of  acetic  acid  with  a  little  boric 
acid.  The  total  free  acid  of  the  sample  in  terms  of  hydrochloric  acid  is  1T2  per 
cent.,  equivalent  to  10-6  percent  oftheB.P.  Dilute  Hydrochloric  Acid. 

The  proportion  of  free  acid,  other  than  acetic  acid,  would  correspond  with  0-72 
per  cent,  of  hydrochloric  acid,  equivalent  to  6-8  per  cent,  of  the  ‘  diluted  hydro¬ 
chloric  acid  ’  of  the  Pharmacopoeia.  Very  little  of  this  hydrochloric  acid,  however 
would  be  actually  present  in  the  ‘free  condition.' — Lancet  Supp.  on  Sale  of 
Patent  Medicines,  Jan  10,  1925,11. 

Previous  inf  ormation,  Edition  XVII ,  Vol.II.,p.  577. 

Serravallo’s  Tonic  Bark  and  Iron  Wine. — Alcohol  17-26%,  Glucose 
6-8,  Can*  Sugar  12-2,  Iron  0-01,  Albaloid  ( Cinchona )  0-05,  Liqueur  glass  repre¬ 
sents  about  3  minims  of  Liquid  Extract  of  Cinchona. — B.M  J.  t./oQ,1308. 

Ssquarine. — The  liquid  contained  Alcohol  35-8%,,  Oil  of  Peppermint  a 
trace  ;  on  evaporation  it  left  T9  per  cent.,  solid  residue  of  which  0-6  was  ash, — 
principally  Sodium  and  Potassium  Phosphates.  Nitrogen  present  0-22  per 
/'cni  ~ to  1-4%  of  Protein,  smaU  portion  present  as  Ammonia,  perhaps  formed 
by  decomposition  of  nitrogenous  organic  matter.  Definite  constituents  could  not. 
of  course,  be  isolated. — B.M.J.  i.l n,27. 

Shadeine  (Brown). — Pyrogallic  acid  2-1%,  Cupric  Chloride  (anhydrous) 
1‘3%,  Hydrochloric  acid  (B.P.)  0-3%. — B.M.J .  if 10, 152. 

Singleton's  Eye  Ointment. — Analysis  showed  principal  ingredient  was 
Red  Mercuric  Oxide  7-4.  Fatty  basis  contained  inter  alia  about  4%  beeswax. 
— Secret  Remedies. 


sJcSmedley’s  Chillie  Paste. — Powdered  Capsicum  4,  Lard  60,  Alkanet 
Root  1. — L.  i./24,256.  (As  sold  in  Italy .) 

2k  Steam's  Headache  Cure. — Powders  each  contained  Acetanilide  3-92 
grains ,  Caffeine  0-98  grain,  Milk  Sugar  4-9  grains— B.M.J  ii./ 06, 27. 

4c  Steelman’s  Teething  Powders. — Average  weight  2- 4  grains.  For  a  child 
under  3  months  the  third  of  a  powder ;  from  3  to  6  months  l  a  powder ;  when 
above  6  months  a  whole  powder.  The  powder  consists  of  Calomel  29%  and  Sugar 
of  Milk  71%.  A  trace  of  alkaloids  (not  identified).— B.M.J .  iif 08,102!. 

4s  Steedman’s  Soothing  Powders. — Calomel  and  Starch. — L.  ii./o3,l  493. 

Average  weight  2-8  grains  each.  Consisted  of  Calomel  27,  Sugar  22,  Maize 
Starch  50-5 ,  Ash  0*5%.  Directions  similar  to  Stedman’s  above. — B.M  J.  ii  / 
08  1022 

Australian  Customs  require  statement  on  the  labels  The  contents  of  this 
package  include  27%  Calomel:’  ' Calomel  has  induced  sleep.  Opium  is  not 
present  in  any  form. — P.M.C.E.,  C.D.  if  13, 232;  BM.J.  vl  13, 350. 

2k  Ta  tcho  .—Borax  2-7  % ,  Glycerin  2-5  % ,  Quinine  0-00b  %,  Formaldehyde  Solu¬ 
tion  (40%)  0-38%,  colouring  and  perfume  a  trace ,  Alcohol  2-4  /0,  W ater  to  100, 
by  volume , — BM.J .  i./io.!51.  ,  „  _  .  „.  ,,  ,  , 

4c Therapion  No.  3 —Results  indicated  Camphor  2-5.  Glycerin  24, Powdered 
Liquorice  40,  Calcium  Glycerophosphate  1*8,  Extract  of  Gentian  5,  extract  of 
Damiana  (?)  8,  Alkaloid  0-06,  Water  to  100.' — B.M.J.  if  09, 3 

The  Manufacturers  inform  us  ‘  non-poisonous. 

4s Towle’s  Pennyroyal  and  Steel  Pills. — -Contain  about  14  grains 
Dried  Iron  Sulphate.  Cavsicum  86  grains.  Pennyroyal  Oil  3  minims,  excipient 
— in  lOOpitfe. — B.M.J.  ii  /o7,1653.  . 

Trommer’s  Elixir  .-Stated  to  contain  the  active  enzymes 


oj 
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Glycerophosphates,  and  what  is  described  as  the  “  alkaloidal”  extractive  of  Cod 
livers. — L.  i.l io,653. 

Trommer’s  Malt  Extract  and  Cod  Liver  Oil. — Oil  29-9%.  Reducing 
Swiarsias  Maltose) 41-4%.  Protein  2-4%  Diastatic  Power  3  o — B.M.J.  i./ io,30 
Tucker’s  Asthma  Cure. — According  to  Dr.  Willcox,  Home  Office 
Anaiyst,  in  the  action  against  the  “  Lancet,”  January,  1908,  this  contains  Cocaine 
2-28  grains.  Atropine  0-87  grain.  Sodium  Nitrite  15-25  grs.  per  ounce,  20-30% 
Glycerin  and  a  trace  of  Balsam  or  Benzoin. 

A  solution  of  Cocaine  Nitrite  1-028,  Atropine  Nitrite  0-581  in  Glycerin  82TC 
and  Water  to  1G0  ,s  said  to  product  good  results  when  used  in  an  atomizer .  The 
Nitrites  in  question  are  not.  very  stable  salts. 

Another  analysis  says  Atropine  Sulphate  0-15,  Sodium  Nitrite  0-6,  Glycerin  2-0 
Water  15  00 — B.M.J. E.  if  09, 43 

V asey ,  for  the  “  Lancet,”  found  in  one  sample  Cocaine  1-03  grains.  Alropin- 
0*52  grains  Sodium  Nitrite  16  grains:  in  another,  Cocaine  1-47  grains,  Airo. 
pine  0-66  grains,  Sodium  Nitrite  24-46  grains. — C.D.  £./o8,112;  B.C.D.  i./c&e 
73,  cf.  also  L.  «./o3,1493. 

The  alkaloids  in  such  a  mixture  may  be  determined  by  means  of  Platinic 
Chloride  and  estimating  the  Nitrogen  in  the.  precipitate, — then  differentiating 
Cocaine  from  Atropine  by  precipitation  with  Potassium  Dichromate  Solution 
in  strong  Hydrochloric  Acid. 

Another  method  would  be  to  soak  up  the  fluid  in  a  paste  of  Lead  Oxide  and 
Magnesium  Oxide ,  extract  repeatedly  with  Chloroform,  filter,  evaporate  to  dry¬ 
ness,  weigh  total  A  lkaloids,  then  titrate  with  N  j  100  Acid  ( using  Phenolphthalein ) ; 
this  gives  the  amount  of  Atropine ;  finally  titrate  with  Methyl  Orange,  which 
gives  Cocaine. 

Van  Vleck’s  (Dr.)  Absorptive  Plasma. — Formula  approximately : 

Powdered  galls,  6  parts,  Menthol  1  part.  Crude  Petroleum  Jelly  to  100  parts. 

aje  Vana. — Alcohol  19-2,  Glucose  20-0,  Alkaloid  ( cinchona )  0-23,  Calcium  0  01 
Phosphorus  ( combined )  as  Phosphoric  Acid  0-13.  A  winegtassful  about 
3  minims  of  Cinchona  Extract  ( Liq .). — B.M.J .  i.l 09, 1308. 

Varalettes  (Bishop’s  Gout)  showed  presence  of  Lithium  Citrate  and  a 
small  quantity  of  what  appeared  to  be  Piperazine  with  the  usual  effervescing  basis 
—  ‘  Secret  Remedies.’ 

sjsVeno’s  Lightning  Cough  Cure.-  Veno’s  Lightning  Cough  Cure  contains 
about  8%  Glycerin,  with  small  quantities  of  Alcohol,  Chloroform  and  Resin. — 
The  Government  Chemist’s  evidence  before  the  P.  Med.  Committee  1914. — L. 
Supp.,  10/25,11.  See  also  previous  analysis,  17th.  Edn.,  Vol.  II.,  p.  579. 

afe Vibrona—  a  Wine  of  Cinchona. — 2  fluid  ounces  represent  5  grains  of 
Cinchona  Bark,  the  total  alkaloids  being  in  the  form  of  Hydrobromides-  A  tonic 
preparation  well  adapted  for  use  in  cases  of  debility  and  nervous  prostration- — 
B.M.J.  Thelate  B.H.  Paul  had  the  wine  under  systematic  analytical  supervision • 

^s;  Virol. — Analysis  showed  it  to  contain  Fat  12-3%,  Reducing  Sugars  (as 
Maltose,  59%),  Diastatic  power  nil. — B.M.J .  i./io,29. 

Vitae-Ore. — According  to  analysis  each  dose  would  contain  Ferric  Oxy sul¬ 
phate  0-47  grain  and  Magnesium  Sulphate  Anhydrous  0-15  grain. — B.M.J. 
i./n, 27. 

Wallace’s  Twelve  Specific  Remedies. — No.  II.  Analysis  showed  Ber- 
berine  0-05,  Hydra stine  0-11,  Alcohol  32-3  by  volume,  Extractive  2*7,  Ash  0-3. 
No.  III.  Analysis  showed  Caffeine  0-25,  Cane  Sugar  T7,  Glucose  0-6.  Ash  0-52. 
Alcohol  47-25  by  volume,  Extractive  3-13%.  A  Tincture  of  pale  roasted  cofee 
*1  to  5)  appeared  to  be  identical.  No.  V Alcohol  30-5  by  volume..  Ash  0-2,  Re¬ 
ducing  Sugars  2-9,  Extractive  1-7.  No.  VII.,  Alcohol  51-05,  Ash  0-22,  Reducing 
Sugar  1-0,  Fat  and  Extractive  2-1.  A  Tincture  of  Nutmeg  (1  to  5)  was  found  to 
agree  in  all  respects.  No.  X.,  Alcohol  26-6,  Ash  0-38,  Reducing  Sugars  0-55, 
Extractive  1-27.  Very  like  weak  Arnica  Tincture.  No.  XI.,  Caffeine  0*1, 
Sugars  (chiefly  cane  sugar)  0-7,  Ash  0-26,  Alcohol  51-05,  Extractive  2-1.  Gn 
same  lines  as  No.  TII. —  B.M.J .  i./x i,147. 

ft  Warner’s  Safe  Cure. — Potassium  Nitrate  ( about  10  grains  to  the  ounce.) 
and  various  diuretic  herbs. — L.  ii.f 03,1493.  A  mixture  made  with  Potassium 
Nitrate  50  grains,  Alcohol  5  drachms,  GaultJieria  Oi  £  minim.,  Liquid  Extract  of 
Taraxacum  10  drachms,  Glycerin  4  drachms,  and  Water  to  8  ounces  is  almost 
identical. — B.M.J.  i  ./o7,213.  An  Extract  of  Liverwort  Leaves  80,  Nitre  15, 
Glycerin  45,  Alcohol  60,  ivith  some  Winter  green  Oil.  Pills. — Aloes,  Soap, 
Marsh  Mallow,  and  Liquorice. — B.M  J.  ii./ 08, 1377. 

See  also  formula  presented  to  German  Government  authorities  by  manufac- 
urer. — M.P.,  Sept.  29/09, 347. 
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^  ^ Welch’s  Pemale  Pills.  ( Kearsley’s  original  Widow  Welch's  Female 
il°n  &ldpiuite*  -ulPhur>  Liquorice,  Turmeric  with  excipient.— 

*  Whelp  ton’s  Purifying  Pills. — Weight  24  grains.  Chemical  examina¬ 
tion  showed  Aloes  {apparently  Socotnne).  Powdered  Colocynth,  Ginger  and 
Gentian.  No  evidence  of  Mercury  or  Calomel. — B  M  J  i  /n  1326 

*  Williams'  (Dr.)  Pink  Pills  for  Pale  People.. -Contain  Potassium 
Carbonate.  Iron  Sulphate  and  traces  of  Manganese  Oxide  and  ‘  Neurcemin ' 
( supposed  to  be  a  combination  (?)  of  lecithin,  hcematin,  and  smilacin );  the  last 
is  from  Sarsaparilla ;  also  a  substance  containing  Emodin.  Some  Arsenic  is 
contained  m  some. — B.M.J.  i  /o7,879. 

The  quantities  found  indicated  the  following  formula — exsiccated  Sulphate 
of  Iron  (Wo  grain ,  Potassium  Carbonate  0-66,  Magnesia  0-09,  PowderedLiquorice 
IA,  Sugar  0-2,  in  one  pill.— B.M.J.  i. fog, 32.  See  also  B.M.J  i/i  o  213 — 
Formula  may  have  been  altered . 

sjj  Wincarnis,  see  Golman’s. 

*  Winslow’s,  Mrs.,  Soothing  Syrup  .—Previously  contained  poison,  but 
in  November,  1909,  was  ape: does  not  come  within  provisions  of  Poisons  and 
Pharmacy  Act,  1908.  cf.  C.D.  i.f  13, 650. 

Analysis  showed  it  to  contain  in  100  parts  by  measure.  Potassium  Bromide  2-0, 
Alcohol  4-3  parts  by  measure,  Essential  Oil  {Anise)  about  0-1  part.  Sugar  56-5 
parts,  Emodin  was  present  in  small  quantity,  a  Syrup  containing  1  -2%  by  measure 
of  the  Svrup  of  Senna  (Oft.),  agreed  in  several  respects. — B.M.J .  i./i2,683. 

Woodcock’s  Pills. 

sfe  Woodcock’s  Wind  Pills.-— Aloes,  Caraway  Oiland Soap. — Z.it./o3,1493  ; 

B. M.J.  i./n,1326  gives  the  following : — Freed  from  coating  the  pills  had  an 
average  weight  Gf  1-6  grains.  Evidence  of  the  presence  of  Aloes  (Barbados)  or  a 
preparation  of  aloes,  a  little  Ginger  .alittle  Soap,  a  trace  of  Capsicum  and  Oils  of 
Peppermint  and  Cinnamon,  and  some  indistinguishable  vegetable  tissue. 

Wooldridge’s  Gout  and  Rheumatic  Tincture  caused  death  owing 
to  having  been  taken  in  overdose;  the  ingredients  contain  ColcMcum.  The 
intestines  were  much  inflamed. — W.  W.  Westcott’s  Coroner’s  Case. — P.d  iJi 3, 
17. 

Woodward’s  Gripe  Water. — Analysis  showed ’  in  100  parts  by  measure 
Sodium  Bicarbonate  1-08,  Essential  Oil  about  0-03,  A  lcohol  3-8  parts  by  measure , 
Sugar  20-5.  The  Essential  Oil  appeared  to  be  chiefly  Oil  of  Caraway,  with  a  little 
Oil  of  Dill ,  and  possibly  also  of  Anise. — B.M.J.  1/12,683. 

“  The  most  important  constituent  is  omitted  in  the  S.R.  analysis  and  those 
given  are  inaccurate." — TJmney,  P.M.C.E. ,  P.J.  ii.f  12, 582  ;  C.D.  ii./ 12, 721. 

Government  analyst,  it  was  stated,  failed  to  find  an  ingredient  and  he  found 
certain  ingredients  that  are  nett  contained,- — his  report  on  analysis  being : — 

Alcohol  3-35,  Sugar  18-87,  Mineral  constituents,  chiefly  sodium  bicarbonate, 
0-92,  Essential  Oils  0-04,  Capsicum  Extract  a  trace.  Water  76-82. 

The  figures  are  percentages  by  weight.  The  mineral  constituents  in  addition 
to  sodium  bicarbonate  included  magnesium,  calcium,  and  potassium,  amounting 
to  0-08.  These  are  probabty  adventitious ,  and  due  partly  to  the  sugar  and  partly 
to  the  1  rater.  The  quantity  o  f  essential  oils  is  too  small  for  chemical  determina¬ 
tion,  but  the  constituents  .  judging  chiefly  by  odour,  consisted  mainly  of  the  oils 
of  caraway  and  dill. 

fjmney’s  Evidence,  P.M.C.E.,  C.D.  ii.f T2,890  ;  P.J  U.i  12,750.  Govern¬ 
ment  Analyst  communicated  with  replied  *  No  reason  whatever  to  modify  terms 
of  report.’ — C  D.  i.f  13,231,  see  also  E.  J.  Parry,  ibid,  p.  563. 

Harrison  admits  trace  of  pungent  aromatic  substance.- — B.M.J  i./i  3,947  ; 

C. D.  i  ,13,651 .  .  . 

The  Trade  Mark  under  which  this  preparation  is  sold  was  the  subject  of  legal 
proceedings.  The  rights  in  the  mark  by  William  Woodward,  Ltd-,  were  upheld. 
—P.J.  i.j  15,315,337. 

3|s Zam-Ruk. — Eucalyptus  Oil  14%,  Pale  Resin  ( Colophony )  20%,  Soft 
Paraffin  55%.  Hard  Paraffin  11%.  Green  colouring  matter,  a  trace.— B.M.J. 
i.f  08.944  .  .  .  .... 

^cZotos. — Capsules  (sea  sickness  preventive),  contained  6-3  grains,  pinkish 
powder  consisting  of  76-9%  Chiorbvtol  ( Syn .  Chloretone),  and  23%  Lactose  — 

B.M.J.  ti/o9,1419.  .  ....  .... 

jfeZox  Powders. — Average  weight  44  grains.  Consists  of  Acetanilide  only. 

— 7 i.M  '  ii./oR.m? 

Foe*  Remedies  not  in  the  fist  see  note  at  commencement 
of  chanter. 
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STAINS,  TO  REMOVE. 


Stains. 

On  cloth. 

On  the  skin. 

Removed  with : — 

Removed  with  : — 

Acid  Picric 


Acid  Pyrogallic 


Acriflavine 
Bromine 
Carbol  Fuchsin 


Cascara  (Liq.  Ext.) 
Cochineal 
Crocus  (Saffron) 

Eosin  . 

Ferric  Chloride 
Gentian  Violet 

Hsematoxylon  (Logwood) . . 

Henna 
Ink,  black 

(The  two-solution  ink 
(2)  Oxalic  Acid  Solution.) 
Ink,  red  (if  made  with 
Eosin). 

(All  best  red  ink  is  m 
Ink,  typewriting  (purple) . 
Iodine,  Tincture  of 

Methylene  Blue 


Potassium  Chromate 
Pot.  Permang. 

Rhubarb 

Rosein  Acetate  . . 
Silver  Nitrate 


Tobacco  stains 


Walnut  Juice 


Sodium  Carbonate 
Solution,  hot. 

First  moisten  with 
Ferrous  Sulphate,  and 
then  wash  in  Oxalic 
Acid  Solution 


Dilute  HC1.  and 
bleach  after. 

Liquor  Sodse  (Caustic 
Soda  Solution). 

Sulphuric  Acid  and 
water.  Repeat  several 
times  if  necessary. 

Ammonia 

Hot.  water 

Wash  with  HC1.  and  boil 
with  Washing  Soda. 

Strong  Hydrochloric  Acid 

Oxalic  Acid  Solution  . . 
i  H2S04  Dil.  and  Hypo¬ 
chlorite  as  bleach  after. 

Render  acid  and  then 
alkali,  and  bleach. 

HC1.  and  hot  water. 

Oxalic  Acid,  and  finally 

bleach  with  Hypochlorite 
removers  generally  consist 

Hydrochloric  Acid,  and 
wash  well, 
ade  with  Eosin). 

Dilute  Hydrochloric  Acid 

15  to  20%  warm  Hypo, 
solution. 

Wash  c.  H2S04  Dil.  and 
use  Hypochlorite  after. 
Spirit  also  helps. 

Washes  out  with  water 
j  Sulphurous  Acid 

Hot  soap  wtr.  Bleach. 

Wash  c.  H2S04  Dil.  and 
bleach  after. 

Washc.solutionof  Iodine 
2,  Pot.  lod.  10,  Liq. 
Ammonia  1,  Water  100, 
allow  to  soak  in,  then 
rinse  c.  Ammonia. 
P.J.  ii/28,206. 


Hot  water  and  soap 


Sodium  Benzoate 
Solution. 

On  fingers, use  Pot.  Carb. 
1  oz.,  Calx  Chior.  £  oz. 
water  4  ozs.  Or  add  1 
or  2  dr. of  Sulphuric  Acid 
to  4  pint  25%  Sod.  Sul¬ 
phite  Sol. ;  |  oz.  of  this 
o.  4  ozs.  water. — P.JJ 
i./20,616. 

Ammonium  Persulphate 
Solution  is  also  good. 

Sulphurous  Acid,  or 
dil.  H2S04  and  spirit. 

Dilute  Ammonia  Solu¬ 
tion,  or  Carron  Oil. 

Sulphuric  Acid  and 
water. 

Soap  and  water. 

Soap  and  water. 

Washing  Soda  in  water 

Strong  HCL 

As  for  cloth. 

Spirit. 

Make  alkaline  and  wash 
with  Hypochlorite. 

Use  Hypochlorite. 

Soap  and  water. 

of  (1)  Chlorinated  Lime 

Soap  and  water. 


As  for  cloth. 


Spirit  removes  easily. 


Soap  and  water. 

Ac.  Tart.,  HCL  S02  or: 
Hypo. 

Soap  and  water. 

Spirit,  strong. 

As  for  cloth. 


Chloriuat  Soda  sol. 
or  Pot.  Permang. — 
followed  hv  S02. — 
P..T.  ii/28 ,312.342. 
Soap  and  water. 
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ANALYSIS  OF  PRESCRIPTIONS. 

The  late  W.  Martindale  published  an  analysis  of  12,000  prescriptions  in 
1894.  The  following,  giving  the  frequency  per  1000  of  some  of  the  most 
popular  medicamenta  compared  with  figures  published  in  1913,  is  of  interest. 


Spiritus  Chloroformi 
Sodii  Bicarbonas  . . 
Tinct.  Nucis  Vom. 

Aq.  Chloroformi 

Spirit  Ammon.  Aromat. 

Glycerin 

Aqua  Menth.  Pip.  . . 

Liq.  Strych.  Hydrochlor. 
Synip  Aurant. 

Sod.  Salicyl. 

Liq.  Arsenicalis 
Potass.  Bicarb. 

Potass.  Bromid. 

Ammon.  Garb. 

Potass.  Iodid. 

Tinct.  Card.  Co. 

Quin.  Sulph. 

Tinct.  Aurant. 

Mag.  Sulph. 

Syr.  Tolu 
Acid  Boric 
Tinct.  Camph.  Co. 

Inf.  Gent.  Co. 

Pot.  Cit . 

Ext.  Bellad. 

Ext.  Nucis  Vom. 

Aq.  Posse 
Acid  Carbolic 
Acid  Hydrochlor.  . . 
Mucilago 


12,000  pre¬ 
scriptions  from 
Aberdeen, 
Bournemouth, 
Carlisle,  Cork, 
Oxford  &  Lon¬ 
don.  W.  Mar¬ 
tindale,  1894. 


2,000  London 
prescriptions. 
W.  Martin- 
dale,  1894. 


1,000  London 
prescriptions 
compiled  by 
B.  Cockburn, 
P.J.  i./i3,290. 


93-1 
67*3 
82-6 
36-5 
56-3 
72-9 
31-0 

31- 0 
66-3 

27-0 

29- 3 
38-6 

30- 4 
33-1 
29-7 

25- 4 
49-8 

16-2 
21-9 

26- 0 

32- 5 
26-3 
19-6 
12-6 

25-1  (virid) 

24-7 

13-8 

12-0 

11-5  (dil.) 
16-0 


91-0 
69-5 
73-0 
86-5 
58  0 
65-0 

17- 5 
34-0 
64-5 
19-0 
24-0 

28-0 

29- 0 
37-5 

24- 5 

30- 5 
39-5 

25- 5 
22-5 
19-0 
39-0 

18- 5 
21-5 
25-0 

34-0  (virid) 
30-0 
18-0 
10-5 

9-5  (dil.) 
12-5 


113 

97 

91 

90 

75 

68 

60 

56 

48 

37 

36 

36 

34 

33 

31 

31 

28 

26 

26 

25 

24 

24 

23 

22 

21 

21 

18 

17 

17 

17 


— W.  H.  M.,  P.J.  i./i3,354. 

For  an  Analysis  of  185,000  Insurance  Prescriptions  in  Scot¬ 
land  for  ‘Dangerous  Drugs  see  /ol.  1.,  p.  i  >■  *  • 

It  was  decided  to  repeat  an  investigation  of  the  kind  for  a  winter 
month  in  Scotland. 

vrevarahons  expressed  as  Alkaloid  and 0  .  {  Tirpcrribed  — 4  B. 
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THE  EXTRA  PHARMACOPOEIA. 


GLOSSARIES. 

ARABIC  GLOSSARY. 


Note. — This  was  specially  compiled  for  ns  by  W.  R.  Robb  while  serving 
with  H.M.  Forces  during  the  war,  from  the  language  actually  spoken  in  the 
Tigris  valley,  and  differs  slightly  from  that  spoken  in  Syria  and  Egypt.  It 
might  therefore  be  termed  pure  Mesopotamian. 

H.  C.  Sinderson,  Physician  to  the  New  General  Hospital,  Baghdad,  was 
good  enough  to  amend  certain  items  and  add  to  the  Glossary — 1922.  We 
acknowledge  the  suggestions  gratefully. 


Aboo  Sufar,  jaundice. 

A  boo  Zowwa,  cholera. 

Adalah,  muscle. 

Adwa,  contagion. 

Adhwawi ,  jackal  bite. 

Akab ,  heel. 

Akrash ,  dumb. 

Amee,  blind. 

Araj,  lame. 

Asab,  nerve. 

Athm,  bones. 

Alrash,  deaf. 

Rahim,  thumb. 

Baydh,  testicles. 

Bug,  mosquito. 

Buttin,  abdomen. 

Cashuggar,  spoon. 

Chab,  ankle. 

Chef ,  palm. 

Chud,  cheek. 

Dam,  blood. 

Demboos,  pin. 

Dihn,  oil. 

Dihn  Zait,  olive  oil. 

Dihn  Kharwa,  castor  oil. 

Dimagh,  brain. 

Doiva ,  medicine. 

Dr  a,  arm. 

Dukk,  phthisis. 

Dumbla,  sore. 

Ejzachi,  chemist. 

-Ek  or  -tek  as  a  suffix  signifies 
“  your.”  Thus  “  Hazurtek  ” 
means  “  your  side.” 

Eyein,  eye. 

Faehud,  hip. 

Firash,  bed. 

Frengi,  syphilis. 

Gacha,  cough. 

Golub ,  heart. 

Gharghara ,  gargle. 

Goosa,  forehead. 

Dab,  pill  or  tablet. 

Hajib,  eyebrow. 

Hakeem,  doctor. 

Halle,  mouth. 

Harq,  burn. 

Hasbah,  measles. 

Hamm,  side. 

Hazurtek,  your  side 


Henitch,  chin. 

Ichasm,  nose. 

Id,  hand. 

Ighrna,  faint. 

Iridje,  vein. 

Irr,  penis. 

Ishal,  diarrhoea. 

Itches ,  elbow. 

Ithin,  ear. 

Jidam,  foot. 

Jidiri,  small  pox. 

Jifn,  eyelid. 

Jild,  skin. 

Jimah,  fist. 

Jised ,  body. 

Jurra,  wound. 

Kabath,  constipation. 
Kanakina,  quinine. 

Kebed ,  liver. 

Kessr ,  fracture. 

Khastakhana,'  hospital. 
Khedma,  bruise. 

'iilwa,  kidney. 

Kitif,  shoulder. 

Lesha ,  dead  body. 

Lissan,  tongue. 

Ma-ada,  stomach. 

Machloob,  hydrophobia. 

Mai,  water. 

Madjrook,  wounded. 

Magnoon,  insane. 

Maljeedoo,  arm  sling. 

Mardh,  illness. 

Marham,  ointment. 

Masareen,  bowels. 

Masmoom,  poisonous. 

Middah,  pus. 

Mitchloob,  hydrophobia. 
Nafas,  breath. 

Nezhla,  catarrh. 

Racheta,  prescription. 

Rass,  head. 

Ridjla,  leg. 

Rimsh,  eyelash. 

Rookoboy,  knee. 

Rugba,  neck. 

Rusook,  wrist. 

Safm,  bilious. 

Saheyah,  sanitary  department, 
Sayarat-es- sahha ,  ambul  ance , 
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Arabic  Glossary — continued. 
Schoona,  fever. 

Schtadt,  bandage. 

Shar,  hair. 

Sheesha,  bottle. 

Skiff af,  lips. 

Shrunka,  syringe. 

Simm,  poison. 

Sin,  tooth. 

Soof,  wool. 

Spirtoo,  methylated  spirit, 
Sudra,  chest. 

Susanak,  gonorrhoea. 

Taharl,  spleen. 

Tenterijoke,  tincture  of  iodine. 
Thahr,  back. 


BELGIAN 

Belgian  prescriptions  are  written  in 
or  a  mixture  of  both  languages.  Fo 
V.  Itenneboog,  see  C.D.  i./i5,362. 


Toze,  powder. 

Ukhut,  Baghdad  boil  (oriental  sore). 
Uja,  pain. 

Urther ,  finger  nail. 

Usbah,  finger. 

Usbah  ridjlci,  toe. 

Waja  rass,  headache. 

Warram,  swelling. 

Widja,  face. 

Yimina,  right  hand. 

Yissira,  left  hand. 

Yukos,  cut. 

Zerdoom,  throat. 

Zibb,  penis. 

Zowwa,  vomit. 


GLOSSARY. 

Latin  or  French  (vide  French  Glossary) 
:  a  note  on  Belgian  prescriptions  by 


DANISH  GLOSSARY. 


Aandedrag,  breathing. 

Aare,  vein. 

Aare- 1 ndsprdjtning,  intravenous  in¬ 
jection. 

Atomspr<f>jte,  spray  or  atomiser. 
Badevand,  lotion  (lit.  bath  water), 
Badning,  fomentation. 

Blcere,  blister. 

Blandes,  to  be  mixed. 

Belcsgges  (Fitter),  to  be  coated  (pills). 
Bdrstes,  to  be  brushed. 

Brcekmiddel,  emetic. 

Citronsaft,  lemon  juice 
Daglig,  daily. 

Den  smcertefulde  Del,  the  painful 
part. 

D  essertskefuld .  dessertspoonful. 
Draaber,  drops. 

D<t>jnet,  the  space  of  24  hours. 

Efter  Maaltid,  after  meals. 

Etiket  me.d  Anvisning,  label  with 
formula. 

Flaske,  bottle. 

Forlc<f>'else,  cold 

For  selves  (Filler)  to  be  coated  (pills) 
Forlyndes,  to  be  diluted. 

For  udvortes  Drug,  for  external 
use. 

Fj>?  Maaltid,  before  meals. 

Gift,  poison. 

Ettas  Kapsler  eller  smaa  Flasker, 
glass  capsules  or  ampoules. 
Glasstang,  glass  rod. 

Gnidnig,  friction. 

Gummerne,  the  gums. 

Gnrglevand,  gargle. 

Eaarvand,  hair-lotion. 

Ejrerte,  heart. 

Hostemixtur,  cough-mixture 
Sovedpine ,  head-ache. 

Vol.  II. 


Hud-I ndspr<f>jtning,  subcutaneous. 
Ever  anden,  every  two. 

Ever  tredje,  every  three. 

Igle,  leech. 

Ikke,  not. 

I  lige  Dele,  of  each  equal  parts. 
Indaanding-indaader,  inhalation 
inhaler. 

Indgnid,  rub. 

Indgnides,  to  be  rubbed. 

Indgydes,  to  be  instilled. 

Indspr4>'gcs,  to  be  injected. 
Indspr<j>itning ,  injection. 

I  Ycegt ,  by  weight. 

Klysiir,  enema. 

Knuses  eller  brcekkes  to  be  crushed 
or  broken. 

Kop.  cup. 

Krukke,  pot. 

Latverge,  electuary. 

Lige  Dele,  equal  parts. 

Ligtorn,  corn. 

Mcelk,  milk. 

Mellem,  between. 

Moderkrans,  pessary. 

Mundvand,  mouth-wash. 

Mu-skel- T.ndsprfyjtning ,  intramuscular 
injection. 

Nat ,  night. 

Nrese,  nose. 

Ncesebor,  nostrils. 

Ornrystes,  shake  (the  bottle). 

Omslag,  poultice. 

Opblassning ,  flatulence. 

Opl<j>se,  dissolve. 

Opsnuses  gennevn  Nceseborene,  to  be 
sniffed  up  the  nostrils. 

Fensle,  paint  (lit.  pencil). 

Fensles,  to  be  painted. 

Rystes  , shake  (the  bottle). 
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Danish  Glossary — continued . 
Signatur ,  label  (medical,  label). 
Skefuld,  spoonful. 

Smcerte,  pain. 

Som  foreskrevet,  as  directed. 
Spiseskefuld,  tablespoonful. 
Spr<j>jt.e,  syringe. 

Stikpille,  suppository. 

Straks,  at  once. 

Tages,  to  be  taken.  > 
Tandmiddel,  dentifrice. 
Teskefuld,  teaspoonful. 

To  Gauge,  twice. 


Tre  Gauge,  three  times. 

Ved  Sengetid,  just  before  retiring  t< 
rest  (lit.  at  bed-time) 

Vekselvis,  alternately. 

Vcegt,  weight. 

0jendraaber,  eye-drops. 

0jelaag,  eye-lids. 

0jenhaar,  eye-lashes. 

0jenskaerm,  eye-shade 
0jenvand .  eye-wash 
0repine,  ear-ache 


DUTCH  GLOSSMIY, 


Ademhaling,  breathing. 

Ader ,  vein. 

Bedekkm  ( pillen ),  to  be  coated  (pills). 
Besproeiingstoestel,  atomiser  or  spray 
Bestrijken,  to  be  painted. 

Blaar,  blister. 

Baarmoederkrans,  pessary 
Braking,  vomiting. 

Gitroensap,  lemon  juice 
Dagelijks.  daily. 

De  flesch,  bottle. 

Dicht  bij,  near  to. 

Den  volgenden  morgen,  the  next,  or 
following  morning. 

Droppels  or  druppels ,  drops. 

Etiket  met  recept,  label  with  formula. 
Gebruik,  use,  application. 

Gedurende  het  bruisen,  during  effer¬ 
vescence. 

Gegruisd  of  in  stukjes  gebroken,  to  be 
crushed  or  broken. 

Gelijke  deelen,  equal  parts. 

Glazen  capsules,  glass  capsules  or  am¬ 
poules. 

Glazen  staafje,  glass  rod. 
Goedschudden,  to  be  wed  shaken  (the 
bottle). 

Gorgelen,  gargle. 

Bet  pijnlijk  deel,  the  painful  part 
Het  tandvleesch,  the  gums. 

Hoest,  de,  the  cough. 
Inademing-respirateur,  Inhalation- 
inhaler. 

Indien  het  hoesten  lastig  is,  when  the 
cough  is  troublesome. 

Indruppelen,  to  be  instilled. 
Inspuiting  binnen  de  spieren,  intra¬ 
muscular  injection. 

Inspuiting  binnen  de  aderen,  intra¬ 
venous  injection. 

Inspuiting  onder  de  huid,  subcutan¬ 
eous  injection. 

Klisteerspuit,  enema 
Kokend,  boiling. 

Kopje,  cup- 
Melfc,  milk. 

Met  mate,  moderately. 

Mondspoeling,  mouth- wash. 


Na  den  maaltijd,  after  meals. 

N eertiggende  {rusien.de),  lying  down. 
Niet  te  gebruiken,  not  to  be  taken. 
Om  de  beurt,  alternately. 

Om  op  te  snuiven,  to  be  sniffed  up  the 
nostrils. 

Onmiddellijk,  immediately. 
Ooghaartjes,  eye-lashes. 

Oogkapje,  eye-shade. 

Oogleden,  eye-lids. 

Oogwassehing,  eye-wash. 

Ook,  also 

Op  de  gebruikelijke  wijze,  in  the  usua 
manner  (as  taken  before). 
Papmiddel,  fomentation. 

Per  gewicht,  by  weight. 

Plaaiselijk  aan  te  wenden,  for  local  use 
only. 

Potje,  pot. 

Prikkelend,  irritable. 

Purgeerend  stroopje,  electuary. 
Spoeling  voor  de  oogen,  eye-wash. 
Steekpiiletje,  suppository. 

Sproeier,  spray. 

Spuit,  syringe. 

Stopsel  van  pluksel,  tampon. 

Tabletje,  tablet. 

Tandpoeder,  dentifrice. 

Van  elk  evenveel,  of  each  equal  parts 
Verdeeld  in  gelijke  deelen,  let  it  be 
divided  into  equal  parts. 

Vergift,  poison. 

Yerzilveren  {pillen),  to  be  silvered 
(pills). 

Volgens  het  voorschrift,  as  directed. 
Voor  het  naar  bed  gaan,  just  before 
retiring  to  rest. 

Voor  inspuiting,  to  be  injected. 

Voor  imvendig  gebruik,  for  interna, 
use. 

Voor  uitwendig  gebruik,  'or  external 
use. 

Waskaars,  bougie. 

Winderigheid,  flatulence 
Wrijyen,  rub. 

Wrijving,  friction. 

Zonder ,  without. 

Zoo  noodig,  if  necessary. 
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FRENCH  GLOSSARY. 


L  argenter  (pilules),  to  be  silvered 
(pills). 

.  baisse-langue,  tongae-depressor. 

L  broyer  ou  concasser ,  to  be  crushed 
or  broken. 

L  dragdifier  (pilules),  to  be  coated 
(pills). 

.  itre  instilli,  to  be  instilled. 

L  moins  que,  unless. 
impoule,  blister. 

Ipr&s  les  repas,  after  meals. 

L u-dessus,  above. 
lu  voids,  by  weight. 
tvant  les  repas,  before  meals. 
iagurtte  en  nerve,  glass  rod. 
lande,  a  bandage. 
landage,  a  truss. 
liber ette,  feeding  cup. 
lien,  well. 

lien  agiter  le  flacon,  the  bottle  to 
be  well  shaken. 
loire ,  drink. 
lougie,  a  catheter. 
louillant ,  boiling. 

Ld-c.,  d-d.,  d-s.  =  cuillerde  k  c&f6, 
&  dessert,  soupe,  q-v. 
lhaque  jour,  daily. 
lharpie ,  lint. 
lhauffd,  warmed. 
lils,  eye-lashes. 
loeur  (le),  the  heart. 
lollyre,  eye-wash. 

lommc  il  a  dtd  present,  as  directed 

Jompte-gouttes,  a  small  glass  tube  to 
count  drops. 

'Joqueluche,  whooping  cough. 
loricide,  corn  solvent. 
soton  hydrophile,  absorbent  wool. 
Irdpine  et  pulvdrisateur,  spray  and 
atomiser. 

Juillerie.  spoonful. 

Ouillerde  d  cafd,  teaspoonful. 

7 uillerde  &  dessert,  dessert-spoonful 
(10  gm  ). 

Ouillerde  &  soups,  tablespoonful. 

7 uillerie  &  thd,  teaspoonful  (ou  it  cafe 

— -5  gm.).  .  m  vi  r 

Ouillerde  ordinaire,  tablespoonfu  \lo 

gm.). 

Ouir,  leather.  . 

Be  bonne  heure  domain,  early  to¬ 
morrow. 

Be  jour  en  jour,  from  day  to  day. 

Be  la  fagon  habituelle,  in  the  usual 
manner.  . 

Be  la  fagon  prescrite,  in  the  manner 
directed. 

Demain  matin,  to-morrow  morning. 
Bemain  soir,  to-morrow  night. 
Bemis,  dislocated. 

De  temps  en  temps,  occasionally. 

B’h  en  h.  (D’heure  en  heure),  every 
hoar. 

pUsoudre.  dissolve. 


Boigtier,  a  fingerstall. 

Douleur,  pain. 

Dover  Poudre,  Dover’s  Powder. 

Drap  d'hopital,  waterproof  sheetin 
Droite  (d),  to  the  right. 

Bs.  (Bans),  in. 

Endme,  enema. 

En  se  couchant,  on  going  to  bed. 

En  se  levant,  on  getting  up. 

Ensemble,  together. 

Entre,  between 
Etiquette,  slip-label. 

Etiquette  avec  formule,  label  with  for¬ 
mula. 

Flacon ,  bottle 

Flacon  (le)  ayant  did  agitd,  the  bottle 
having  been  shaken. 

Flatulences,  flatulence. 

Fomentation,  fomentation 
Foald,  sprained. 

Gar  de-vue,  eye-shade. 

Gargariser.  gargle. 

Gencives  (les),  the  gums. 

Gouttes,  drops. 

Flier,  yesterday. 

Humbergum,  opium. 

In  caps,  amyl,  in  cachets- 
Inhalation-inhalateur,  inhalation-in  - 
haler. 

Injecteur,  syringe. 

Injection  intramusculaire,  intramus¬ 
cular  injection. 

Injection  intraveineuse,  intravenous 
injection. 

Jus  de  citron,  lemon  juice. 

Jusqu’d  ce  que ,  up  to. 

Juste  avant  d’ alter  se  couch  ir,  just 
before  retiring  to  rest. 

La  hanche,  the  hip. 

Lait,  milk. 

Main  (la),  the  hand. 

Le  (or  la)  mime,  the  same. 
Mechoachon,  Jalap. 

Ne  pas  avaler,  not  to  be  taken. 

Nuit.  night 
OeiiUre,  eye-cup. 

Ouate,  Cotton  wool. 

Pansements,  dressings. 

Par  ddgrds.  bv  degrees. 

Passe-partout,  an  address  label. 
Paupidres,  eye-lids.  . 

Pendant  l’ effervescence,  during  effer¬ 
vescence.  ,  ,  ., 

Pendant  que  la  douleur  dure,  while 
the  pain  lasts. 

Poigvde ,  handful. 

Pour  itre  appliqud  avec  la  brosse,  to 
he  brushed.  . 

Pour  itre  appliqud  avec  le  pmceau,  to 
be  painted- 

Pour  itre  aspird  par  les  nannes  en 
renflant,  to  he  sniffed  up  the 
nostrils. 

x  2 
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French  Glossary — continued . 

Pour  Btre  inject B,  to  be  injected. 

Pour  V usage  partiel  seulement,  for 
local  use  only. 

Pour  placer  dans  Voeil,  to  be  placed 
in  the  eye. 

Pour  usage  exUrieur,  for  external 
use. 

Pr.  (Pour),  for. 

PrBs  de,  near  to. 

Quand  la  toux  est  gin  ante,  when  the 
cough  is  troublesome. 

Rvnce-bouche,  mouth  wash. 

Sangsue,  leech. 

Sans ,  without. 

Saturne,  lead. 

Semaine ,  week. 

Seul.  e.  alone. 

Si  nicessaire.  if  necessary. 

Sparadrap,  adhesive  plaster. 

Tamiser,  to  sift. 

Tarlatane,  muslin. 

Tasse ,  cup. 

GERMAN 

Abend,  evening. 

Abkochung,  decoction. 

Abwechselnd,  alternately. 

Ader,  vein. 

Alle-Stunden-Tropfen  zu  nehmen,  so 
many  drops  every  -  hours. 

Alle  viertel  Stunden,  every  quarter- 
hour. 

Alle  zwei  Stunden,  every  other  hour 
Allmcthlich,  by  degrees. 

Anwenden,  apply. 

Atmen,  breathing. 

Auflosen,  dissolve. 

Augenlider,  eye-lids. 

Augenschirm,  eye-shade. 

Augenwasser,  eye-wash. 
Augenwimpern,  eye-lashes. 
Ausgenommen  wenn,  unless. 
Ausgiessen,  pour  off. 

Aeusserlich  anzuwenden,  for  external 
use. 

Bahung,  fomentation. 

Becher,  a  cup. 

Beim  zu  Beit  gehen,  at  bedtime. 

Bis  auf,  up  to. 

Blahung,  flatulence 
Blutegel,  leech. 

Brandblase,  blister. 

Bursten,  to  be  brushed. 
Charpie-Bausch,  tampon. 

Der  schmerzende  Teil,  the  painful 
part. 

Dasselbe,  the  same. 

Dessertloffel ,  dessertspoonful. 

Diese  Arznei  darf  nicht  eingenommen 
werden,  not  to  be  taken. 

Diese  Arznei  darf  ohne  erneute  schrift - 
lithe  V erordnung  des  Arztes  nicht 
repetiert  werden ,  this  medicine  may 
not  be  repeated  without  written 
order  of  the  physician. 


Timbre  a  ordonnances,  Prescription 
Stamp. 

Tons  les  deux  jours,  every  othei 
day. 

Tours  les  matins  ( soirs ),  every  morn¬ 
ing  (night). 

Tons  les  quarts  d’heure,  every  quarter 
hour. 

Tons  les  trois  jours,  every  third  day. 
Toutes  les  deux  heures,  every  two 
hours,  or  every  other  hour. 
Trouble,  turbid. 

Toux  (la),  the  cough. 

Un  blanc  d’oeuf,  white  of  an  egg. 

Une  fois,  once. 

Un  jaunt  d'oeuf,  yolk  of  an  egg. 

Vein s,  vein. 

Verre  d  mad&rc ,  wineglass. 

VerrBe  (une),  wineglass  (8  cuiller&es 
or  dinairies — 20  gm.) 

Versez  pour  off. 

Vessic  d  glace,  ice-bag. 

GLOSSARY. 

Dragieren  ( pi’len ),  to  be  coated  (pills) 
Drei  mat  taglich,  thrice  daily. 

Durch  die  Nase  einzuziehen,  to  he 
sniffed  up  the  nostrils. 

Ebenfalls,  also. 

Eigelb,  yolk  of  an  egg. 

Eingeben,  administer. 

Einspritzung,  injection. 

Einspritzung  in  die  Adern,  intra¬ 
venous  injection. 

Einspritzung  in  die  Muskeln,  intra¬ 
muscular  injection. 

Einspritzung  unter  die  Eaut,  subcu- 
^  taneous  injection. 

Einzuspritzen,  to  be  injected. 
Einzutropfeln,  to  be  instilled. 

Eiweiss ,  white  of  an  egg. 

Erbrechen ,  vomiting. 

Erwarmen  •  to  be  warmed- 
Essloffel,  tablespoon. 

Etikett.e  mit  Rezept,  label  with  for 
mula 

Eventuell,  idiomatic  word  now  very 
popular  in  German.  May  mean,  ‘  if 
possible  ’  or  *  possibly  ’  or  ‘  for ; 
example.’ 

Flasche,  bottle; 

Fr oilier en,  friction. 

Fur  innerlichen  Gebrauch,  for  internal 
use. 

Gelegentlich,  occasionally. 

Genau,  accurately. 

Genugend,  sufficiently. 

Gestern,  yesterday. 

Gift,  poison. 

Glaskapsel  oder  Phiole,  glass  capsule 
or  ampoule. 

Glasstab.  glass  rod. 

Gleiche  Teile,  equal  parts 
Gargelwasser,  gargle. 

Gut,  well. 
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German  Glossary— continued. 

'erz,  heart. 

[ufte .  hip. 
r listen ,  cough. 

n  das  Auge  zu  bringen,  to  be  placed 
in  the  eye. 

n  der  angegebenen  W else,  in  the 
manner  directed 

n  der  geioohnten  Weise ,  in  the  usual 
manner. 

n  gleiche  Teile  zu  teilen,  to  be  divided 
into  equal  parts. 
nhalations-Apparat,  inhaler. 
eden  Abend,  every  evening. 
eden  Morgen,  every  morning. 
eden  zweiten  Tag ,  every  other  day. 
ilystier,  enema. 
iochend,  boiling. 

v  nrz  vor  dem  Schlafengehen ,  just  be¬ 
fore  retiring  to  rest. 

,eder,  leather. 
joffel,  spoon. 

Mazerieren,  macerate. 

Messer  spitze  void,  as  much  as  lies  on 
the  point  of  a  knife- 
Morgen  fruh,  to-morrow  morning. 
Mundwasser,  mouth-wash. 

Mutter zapfen,  pessary. 
fach  Anweisung,  as  directed. 
dach  Bedard,  when  required. 
dach  dem  Essen,  after  meals. 

Saehdem  man  die  Flasche  umgeschui- 
telt  hat,  the  bottle  having  been  first 
sh&kon* 

<Iach  einer  St-unde,  at  the  expiration 
of  an  hour. 

Vach  Gewicht,  by  weight. 

Vahe,  near. 

f  iederliegen,  lying  down. 
yur  auf  arztliche  Anweisung  abzuge- 
ben,  to  be  given  only  on  the  medical 
man’s  direction. 

yur  fur  ausserlichen  Gebravch,  for 
external  use  only. 

Nur  fur  ortlichen  Gcbrauch,  for  local 
use  only. 


Ohne,  without. 

Pinseln,  to  be  painted. 

Recht,  right. 

Reiben,  rub. 

Reizbar,  irritable. 

Schmerz,  pain. 

Sofort,  immediately. 

So  lange  der  Schmerz  anhalt,  while  the 
pain  lasts. 

Spritze,  syringe. 

Stets  kuhl  zu  halten,  to  be  kept  cool 
Streichen,  spread. 

Stuhlzapfchen,  suppository 
Stunde  ( Eine ),  one  hour. 

Tafelchen,  tablet. 

Taglich,  daily. 

Topf,  pot. 

Trunk,  draught. 

Ueber,  above. 

Uebersilbern  ( Pille ),  to  be  silvered 
(pill). 

Umschutteln,  to  shake  (the  bottle). 
Verbandwatl e,  absorbent  wool. 
Verordnen,  prescribe. 

Von  Tag  zu  Tag,  from  day  to  day 
Vor  dem  Gcbrauch  gut  umzuschiitteln, 
to  be  well  shaken  before  use. 
Vorsicht,  with  care. 

V  orsichtig ,  cautiously. 

Wdhrend  des  Aufbrausens,  during 
effervescence. 

Wenn  der  Husien  beldstigt,  when  the 
cough  is  troublesome. 

Woche  ( Eine )  one  week. 

Zahnfliesch,  the  gums. 
Zahnreinigungsmittel,  dentifrice. 
Zerreiben  oder  zerbrechen,  to  be 
crushed  or  broken. 
Zerstdubungs-Apparat,  spray  or  ato¬ 
miser. 

Zitronensaft,  lemon  juice. 

Zubereitet,  prepared. 

Zu  gleichen  Teilen.  of  each  equal  part.? 
Zu  nehmen,  to  take. 

Zwischen,  between. 


ITALIAN  GLOSSARY. 


i  caldo,  warmed. 

1  esere  aspirato  dalle  narici,  to  be 
sniffed  up  the  nostrils. 

1  frantumarsi  o  spezzarsi,  to  be 
crushed  or  broken. 
fggiungere  un  cucchiaino  ad  tin 
mezzo  litro  di  acqua  bollente,  e  fare 
inalazioni  cotta  evapora.zione,  one 
teaspoonful  to  a  “  pint  ”  of  boiling 
water  and  the  steam  inhaled. 

1  gitare  la  bottiglia  avanti  I’uso.  the 
bottle  having  been  first  shaken, 
t  gradi,  by  degrees. 

1.  idi  sopra,  above 


meno  che,  unless. 
peso,  by  weight.  _  . 

iparecchio  respiratorio .  respirator. 
iplicare  con  un  pennello,  to  oe 

brushed.  .  ,  .. 

iplicare  la  fdaccia  sulla  fenta 
frequentemente,  e  appena  ascnitta 
ripetere  di  nuovo  l  apphcazxone , 
Apply  lint  to  the  wound  freq  uentlv , 
as  soon  as  dry  repeat  the  appu ca¬ 
non  again. 

xchetta  di  vetro,  glass  rod. 

Hire,  boiling. 

Ltiglia,  bottle. 
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Italian  Glossary  —continued. 

Candela,  bougie. 

Capsule  o  ampolle  di  vetro ,  glass 
capsules  or  ampoules. 

Ciglia,  eye-lashes. 

Clistere ,  Enema. 

Collirio,  eye-wash 

Come  fu  detto,  as  directed. 

Come  fu  detto  avanti,  as  previously 
directed. 

CuccJiiano  da  caffk,  dessertspoon 
(very  few  people  take  “  tea  ”  in 
Italy.) 

Cucchiaio,  spoonful. 

Cvcchiaio  da  tavola,  tablespoonful. 

Cuoio,  leather. 

Da  applicarsi  dietro  Vorecchio  dcstny 
apply  behind  the  right  ear. 

Da  applicarsi  eggermente  prima  di 
coricarsi,  to  be  applied  lightly 
at  bedtime. 

Da  applicarsi  sulla  eruzione  cutanea, 
to  be  applied  to  the  eczematous 
rash. 

Da  argenlarsi  ( pillole ),  to  be  silvered 
(pills). 

Da  here,  drink. 

Da  instillarsi,  to  be  instilled. 

Da  ricoprirsi  {pillole),  to  be  coated 
(pills). 

D-x  sciogliersi,  dissolve 

Da  somministrarsi,  to  be  adminis¬ 
tered. 

Da  strofinarsi  con  un  panno  sul 
cuoio  cappelluto  sera  e  mattira 
to  be  rubbed  into  the  bare  patch 
on  the  scalp  night  and  morning. 

Da  usarsi  localmente,  for  local  use 
only. 

Da  vicino,  near  to. 

Di  giorno  in  giorno,  from  day  to  day. 

Diviso  in  parti  uguali,  of  each  equal 
parts. 

Dolore,  pain. 

Domani  sera,  to-morrow  night. 

Domattina,  to-morrow  morning. 

Domattina  presto,  early  to-morrow. 

Dopo  i  pasti .  after  meal  s 

Dopo  un’ora,  at  the  expiration  of  an 
hour. 

Esattamentc ,  a  cc  urately . 

Etichetta,  label  j 

Etichetta  con  formula,  label  with 
formula. 

Falaccia,  lint. 

Filtrare,  strain. 

Fino  a,  up  to. 

Fino  a  cbe  dura  il  dolore,  while  the 
pain  last 

Fra  mezzo,  between. 

Frizioni,  friction. 

Oargarizzare,  gargle. 

Giacere ,  lying  down. 

Giornalm,ente,  daily. 

Giusto,  right. 

Gocce,  drops  (of  liquid). 


Idrofilo,  absorbent. 

lp-ri,  yesterday. 

II  cilore,  the  heart. 

Inalazioni-inalatore,  inhalation- in 
haler. 

Iniezione  sottocutenea,  subcutaneous 
injection. 

Tnsieme,  together. 

L'anca,  the  hip. 

La  rnano,  the  hand. 

La  tosse ,  the  cough- 

Latte,  milk. 

Le  gengive,  the  gums. 

Lo  stisso,  the  same. 

Non  pin  di  4  volXe  al  giorno,  not  more 
than  four  times  a  day. 

Ogni  due  ore,  Unsora  si  e  I’allra  no, 
every  other  hour. 

Ogni  quarto  d'ora,  every  quarter  of 
an  hour. 

Ogni  sera,  every  night. 

Ogni  due  ore,  every  two  hours. 

Ogni  Ire  giorni,  every  third  day. 

Palpebre,  eye-lids. 

Pastiglie,  lozenges. 

Pennellare  la  gold  ogni  giorno,  una 
mezz’ora  dopo  calazione,  paint  the 
throat  every  day  about  half  an 
hour  after  breakfast. 

Per  iniezioni  to  be  injected. 

Per  pennellature,  to  be  painted. 

Per  pennellature  alle  narici  due  volte 
al  giorno.  apply  to  the  nostrils 
with  a  camel’s  hair  brush  twice  a, 
day. 

Per  sciacquare  la  bocca,  mouth-wash. 

Prima  di  coricarsi,  just  before  re¬ 
tiring  to  rest. 

Pure,  also. 

Quundo  la  tosse  arreca  disturbo,  when 
the  cough  is  troublesome. 

Sera,  night. 

Se  sara  necessario,  if  necessary. 

Settimanalmente,  weekly. 

Senza,  without. 

Siringa,  syriDge. 

Sorso,  draught. 

Spruzzatore,  spray. 

Stoppaccio,  tampon 

Strofmare,  rub. 

Sugo  di,  limone,  lemon  juice. 

Tazza,  cup. 

Tre  volte  al  giorno ,  three  times  a  day. 

Tuttc  le  mattine,  every  morning. 

Una  goccia  dentro  la  papilla  degli 
occhi  una  volta  al  giorno,  a  drop 
into  the  lower  lid  of  each  eye  once 
a  day. 

TJna  manciata,  handful, 

Una  seltimana,  a  week. 

Una  volta,  once. 

Un  bicchiere  da  vino,  wine-glass. 

Un  bianco  d’uovo,  white  of  an  egg. 

Un  giorno  si  ed  un  giorno  no,  every 
other  day. 
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talian  Glossary — continued. 

In  taelo  d'uovo ,  yolk  of  an  egg  Vena,  vein. 

7n  uovo,  an  egg.  Versare,  pour  off 

7aporizzatore,  atomiser.  Vescica,  blister. 

7aso,  pot.  Vicino,  near. 

velcno,  poison.  Visiera,  eye-shade. 


PORTUGUESE  GLOSSARY. 


I,  the  (feminine) 

Acima,  above. 

Algalia,  bougie. 

ilmoQO,  breakfast. 

liter nadamente,  alternately. 

Imanhd  d  noite,  to-morrow  night. 

I  man, fid  pda  manhd,  to-morrow 
morning. 

4  mensos  que,  unless. 

A  parte  dorida,  the  painful  part. 

4  pelle  de  craneo,  couro  ( cabelludo ), 
scalp. 

A  peso,  by  weight. 

.4 pplica-se  suaosmente  na  side  da  ddr, 
to  be  applied  gently  to  the  painful 
part. 

A  queeido,  warmed. 

A  serem  cobertas  ( pilulas ),  to  be  coated 
(pills). 

A  serem  prateadas  (pilulas),  to  be  sil¬ 
vered  (oills). 

A  ser  instillado,  to  be  instilled. 

A  ser  pincelado,  to  be  brushed. 

A  ser  pintado,  to  be  painted. 

4s  gengivas,  the  gums. 

Atraz.  behind. 

Banho  para  o  olho,  eye-wash 
Beber,  to  drink. 

Bern,  well. 

Cabelludo,  hairy. 

Cairo,  bald. 

Capsulas  ou  ampoulas  de  vidro,  glass 
capsules  or  ampoules 
Cautelosamente,  cautiously 
Chiavena,  Ckicara,  cup. 

Clyster,  enema. 

Codr,  to  strain. 

Colhir  cheia,  spoonful. 

Colhir  de  chd  cheia,  teaspoonful. 
Colhir  de  doce  cheia,  dessertspoonful. 
Colhir  de  sopa  cheia,  tablespoonful 
(soup-spoon). 

Com  cuidado,  cautiously,  with  care. 
Como  indicado  nas  instrucgdes,  as 
directed. 

Com  preirsdh,  accurately 
Coragd >,  of  the  heart. 

Couro,  leather. 

Cuidadosamente,  carefully. 

De  deitarse.  d  hora,  at  bedtime. 

De  dia  a  dia,  from  day  to  day. 
Depots,  after. 

De  tres  em  3  dias,  every  third  day. 


De  vez  em  quando,  occasionally. 
Direito,  lado,  right  side. 

D6r,  pain. 

Em  partes  eguacs,  de  cada,  of  each 
equal  parts. 

Emquanto  durar  a  ddr,  while  pain 
lasts. 

Entre,  between. 

Erupg&o,  the  rash.. 

Esfregur,  to  rub. 

Eslender,  to  stretch,  extend. 
Esterilisar,  sterilise. 

Etiqueta  com  formulario,  label  with 
formula. 

Exactamente  antes  de  retirarse  para 
descangar,  just  before  retiring. 

Fios  de  linho,  or  lichino ,  lint. 
Flatulencia,  flatulence 
Friccionar ,  rub. 

Fricgdo,  friction. 

Fomentagdo,  fomentation; 

Garganta,  the  throat. 

Gar  gar  ego,  gargle. 

Garrafa,  or  Frasco,  bottle. 

Garrafa  bem  agitada,  the  bottle  well 
shaken. 

Gemma  d’un  ovo,  yolk  of  egg. 

Gotas,  drops. 

Hontem,  yesterday. 

Hostia,  cachet  or  wafer. 

Inhalagdo  -  inhalador,  inhalation- 
inhaler. 

Injecgtt  >.  injection. 

Jnjscga  >  intramuscular,  intramuscular 
injection. 

[njecg&o  intravenosa,  intravenous  in¬ 
jection. 

Injecga*  subcutanea  (or  epidermica), 
subcutaneous  injection. 

Irritavel,  irritable. 

Lavagem  de  boca,  mouth-wash. 
Lavagem  para  os  olhos,  eye-wash. 
Leite,  milk. 

Mais,  more. 

Mao  cheia,  handful. 

Mao,  hand. 

Mesmo.  same. 

Nao,  not. 

Noite,  night; 

No  meio  de,  in  the  middle  of 
0,  the  (masculine). 

Orelha,  ear. 

Pala  vara  o  olho,  eye-shade. 
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Portuguese  Glossary—  continued, 

Palpebras ,  eye -lids. 

Panelta,  pot. 

Para  aspirar  pela  ventas,  to  be  sniff  id 
up  the  nostrils. 

Para  ser,  to  be. 

Para  ser  injectado,  to  be  injected 
Para  ser  triturado  o  quebrado,  lo  be 
crushed  or  broken. 

Para  uso  esterno,  for  external  use. 
Pela  manha ,  in  the  morning. 

Pellica,  kid  leather. 

Perto  (de),  junto  (a),  near  (to). 
Pestanas,  eye-lashes. 

Pd,  powder. 

Pulverisador,  spray  and  atomiser. 
Quadril,  hip. 

Refeidges.  meals. 

Respiragdo,  breathing. 

Respirador,  respirator. 

Semana,  uma,  a  week. 

Seringa,  syringe. 

Sitio,  place. 

Sem,  without 


Sim,  yes. 

Sumo  de  Lima') ,  lemon  juice. 

Tapa,  large  cup  (goblet,  bowl) 

Tambem,  also. 

Tampdo,  tampon. 

Todos  os  dias,  daily. 

Tosse,  cough. 

Uma  gota  na  pajpebra  inferior,  < 
cada  olho ,  uma  vez  por  dm,  a  dro 
into  the  lower  lid  of  each  eye  one 
daily. 

Uma  hora  sim,  uma  nao,  every  oth< 
hour  (one  hour  yes,  one  no). 

Uma  vez,  once. 

Um  dia  sim  outre  ndo,  every  oth( 
day. 

Vareta  de  vidro,  glass  rod. 

Vasar,  to  pour  off. 

Veia,  vein. 

Veneno,  poison. 

Ventd,  nostril. 

Vesica torio,  blister. 

Vez,  cada,  each  time. 


SPANISH  GLOSSARY. 


Acepillarse,  to  be  brushed. 

Agua  para  lavar  laboca,  mouth-wash. 
Agua  para  lavar  los  ojos,  eye-wash. 

A  la  hora  de  acoslarse ,  at  bed -time. 
Almuerzo,  breakfast  (lunch). 

A  Uernativamente.  alternate!  v 
Ampollus  de  vidrio,  glass  ampoules. 

A  no  ser  que,  unless. 

Aparato,  de  inspirar,  inhaler. 
Apliquese  suavemente  al  sitio  d,el  dolor, 
apply  gently  to  the  painful  parts. 
Aspiracidn,  breathing. 

Atrds,  behind. 

Beber,  to  drink. 

Bien,  well. 

Cabella  (el)  del  cr&neo,  the  hair  of  the 
scalp. 

Cabritilla,  kid  leather. 

Cadera,  hip. 

Caientado,  wanned. 

Calvo,  bald. 

Candelilla,  bougie. 

Cdpsulas  de  vidrio,  glass  capsules. 
Cerca,  near,  near  to. 

Colar,  to  strain. 

Comidas,  meals. 

Con  cuidado,  with  care. 

Con  precision,  accurately. 

Corazdn  el,  the  heart. 

Cubrirse,  to  be  coated  (pills). 
Cucharada,  spoonful. 

Cucharada  de  postre,  dessertspoonful. 
Cucharada  de  sopa,  soup-  or  table¬ 
spoonful. 

Cucharadita  de  t.6,  teaspoonful. 

Cuero,  leather. 


Cuidadosamente,  carefully,  accurate!; 
cautiously. 

De  dia  en  dia,  from  day  to  day. 
Derecha,  right  (hand). 

Despuds,  after. 

De  tres  en  tres  dias,  every  third  day 
De  vez  en  cuando,  occasionally 
Dolor,  pain. 

El,  the  (masculine). 

En  m.edio  de,  in  the  middle  of. 
Encias,  the  gums. 

Encima,  above. 

Eutre.  between. 

Esterilizar,  sterilise. 

Exactamcnte  antes  de  retirarse  par 
dormir,  just  before  retiring. 
Extender,  to  spread. 

Frotar,  rub. 

Gargauta,  the  throat. 

Giro .  draft. 

Cotas,  drops. 

Hilas  de  lino,  lint. 

Inyeccidn  entrevenoso,  intravenoi 
injection. 

Inyeccidn  intramuscular,  intramus 
cular  injection. 

Inyeccidn  subcutaneo,  subcutaneoi 
injection. 

Jeringa,  svringe. 

Jugo  de  limdn,  lemon  juice. 

La,  the  (feminine). 

La  parte  que  dude,  tire  painful  paid. 
Txche.  milk. 

Llegado,  arrived. 

Locidn,  eye-wash. 
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> a n i s h  Glossary — cont itiued. 
ano,  hand. 

ailana,  por  la  mafiana,  to-morrow 
morning. 

ano  llena,  handful. 

ufhtiu  p.or  la  troche,  to-morrow 

night. 

ds,  more. 

ientras  dura  el  dolor ,  while  the  pain 

.lasts. 

ismo.  same. 

%riz,  nostril. 
o,  not. 
oche,  night. 
ilea,  wafer. 

■den  (or  Pedido),  order. 

•eja,  ear. 

rra  inspirar  por  las  nances,  to  be 
sniffed  up  the  nostrils. 

%ra  instilar,  to  be  instilled 
rra  inyector,  to  be  injected . 
ira  ser,  to  be. 

rra  uso  externo,  for  external  use 
irpados,  eye-lids. 

irtes  iguales  de  los  dos,  of  each  equal 
parts. 

?stanas,  eve-lashes. 
lldoras  (Mdzclese  y  hdganse  100  P li¬ 
do  ms).  (PL  dg  arise  is  frequently 

contracted  to  “  H  ”),  Pills  (mix  and 
prepare  100  pills). 
intar se,  to  be  painted. 
latearse,  to  be  silvered  (pills). 
olvo,  powder. 

or  la  mafiana ,  in  the  morning. 


Potecillo,  pot. 

Por  peso,  by  weight. 

Restregar,  to  rub. 

Rociador  y  Pulverizador,  spray  and 
atomiser. 

Romperse,  to  be  crushed  or  broken. 
Rdtulo  con  fdrmula,  label  with  for 
mu'.a. 

Sanguijiiela,  leech. 

Segtin  se  dirige,  as  directed. 

Setnana,  a  week. 

Sin,  without. 

Sitio  (or  lugar).  place. 

Tamhien,  also. 

Tapdn,  tampon. 

Taza,  cup  (drinking)  or  tea  cup. 

Todos  los  dias,  daily. 

Tos,  cough. 

Una  hora  si  y  la  otra  no,  every  other 
hour. 

Una  gota  en  el  pdrpado  inferior  de  cado 
ojo,  una  vez  al  dia,  a  drop  into  tb< 
lower  lid  of  each  eye  once  daily. 
Una  vez,  once. 

Un  dia  si  y  el  otro  no,  every  other  day  „ 
Vaciar,  to  pour  off. 

Varilla  de  vidrio,  glass  rod. 
Vejigatorio,  blister. 

Vena,  vein. 

Veneno,  poison. 

Vez  una,  once  (one  time). 

Visera,  eye-shade. 

Yema  de  huevo,  yolk  of  egg. 


The  title  of  ‘  Doctor  ’  also  of  ‘  Quack,’  in  many  languages.— I .  ii.io,188. 
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INDEX  &  P0S0L0GICAI  TABLE, 


THIS  index  supplies  the  name  in  Latin  as  far  as  possible  am  i 
adult  dose  (if  used  internally)  of  most  of  the  drugs  and  pro 
parations  described.  The  doses  are  based  on  personal  experience, 
or  are  culled  from  the  best  authorities. 

B.  P.  1914  names  are  printed  in  italics. 

For  Acids  look  under  the  word  Acid. 

For  Saits,  vide  Latin  name  of  the  base. 

The  Chemicals  in  the  Scheme  for  Recognition  of  Organic  Com 
pounds  pp.  192  to  203  are  not  indexed  in  extenso  in  this  index  bu 
those  in  the  Corroborative  Tests  pp.  204  to  247  are  indexed. 

It  has  not  been  thought  necessary  to  include  all  the  Proprietary 
or  Patent  Medicines  pp.  624  to  637. 

Further,  Mineral  Waters  and  Spas  447  to  4S3  are  not  indexed  i: 
detail. 

For  Effervescent  Preparations,  see  list  under  the  word.  Effer¬ 
vescent. 

Some  items,  e.g.,  some  Official  Medicamenta  and  Pilulse  hav 
purposely  no  page — i.e.,  they  are  not  further  described  in  the  book. 


Customary  CONTRACTIONS  have  been  found  necessary,  e.g.,  the  following 
Acid,  or  Ac.  —  Aeidus,-a,-um,  etc. 


All.  =  Alcoholic. 

Ack.  =  Alkalinus,  etc. 

Av.  =  Average  (Dose). 

Caps.  =  Capsula,  etc. 

C.  =  cum  (with). 

Co.  —  Compositus,  etc.  (or  com 
pound). 

Cone.  =  Concentratus,  etc. 

Eff.  =  Effervescens,  etc. 

Emplast.  =  Emplastrum,  etc. 
Emuls.  =  Emulsio,  etc. 

Expt.  =  Expectorant. 

Extr.  =  Extractum,  etc. 

Fluidextr.  =  FI  uidextr  actum. 
Glycerin  =  Glycerinum,  etc. 
Glyceroph.  =  Glyceropliosphas, 
etc. 

HBr.  —  Hydrobromidum,  etc. 

HC1.  =  Hydrochloridum,  etc. 
Hyd.  =  Hydrargyrum,  etc. 

Hyp.  =  Hypodermicus,  etc. 

Inf.  =.  Infusum,  etc. 


Inj.  =  Injectio,  etc. 

Incr.  =  Increased. 

Linum.  =  Linimentum,  etc. 

Liq.  =  Liquor  or  Liquidus,  etc. 
Mag.  =  Magnesium,  etc. 

Mang.  =  Manganesium,  etc. 

Mist.  =  Mistura,  etc. 

Potass.  =  Potassium,  etc. 

Quin.  —  Quinina,  etc. 

Rad.  =  Radix,  etc. 

Rep.  =  Repeated.  | 

Salicyl.  =  Salicylas,  etc. 

Sol.  =  Solutio,  etc. 

Spirit.  =  Spiritus,  etc. 

Strych.  =  Strychnina,  etc. 

Syr.  =  Syrupus,  etc. 

Tinct.  =  Tinctura,  etc. 

Ung.  =  Unguentum,  etc.  or  Oint-' 
ment. 

Vin.  =  Yinum,  etc. 

’85  =  B.P.  1885. 

’98  =  B.P.  1898. 

’14  =  B.P.  1924. 


Vide  also  list  of  Abbreviations  at  co  encewent  of  the  book 
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FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 

Name.  Dose.  Page 


Name  Dose. 

A,  B.  C.  Liniment 
„  Lotion 
„  Powder 

Abbej’-’s  Salt  . 

Abbreviations  ...  ...  xxv 

Abdominal  Dressings 

Abelin  ...  . 

Abies  Canadensis 

Aboua . 

Abrus  Precatorius  ;  Abrin 

Absinthe  . 

Acacia  Catechu 
Acacice  Cortex  ... 

,,  Gummi 

Acacia  Gum  Injection,  Intr 
venous  . 

A .  C .  J  -■  o  ...  ...  ... 

Accessory  Food  Factors, 
see  also  Vitamins 
Accouchement  Sheets,  Sphag¬ 
num  ...  ...  ...  ...  786 

Aceite  de  Palo  (Ph.  Notes)  = 
Copaiba  ...  ...  ...  624 

Acetaldehyde . 125 

Acetamide  ...  ...  ...  6 

Acetanilide ,  2  to  5  gr.  2  &  1,  206,  2S7 


Page 
98 
98 
10 
624 
et  seq. 
437 
163 
878 
863 
832 
832 
848 
832 
1  &  1 


285,  288 
592,  98 


and  Meth-blue  tubes 
Acetannin,  5  to  15  gr. 

Acetate  d’ Ammonium  Dissous. 

Acetic  Anhydride 

Acetic  Ether ,  45  to  60  m ;  15  to 

30  m.  rep . 

Acetomorphine  . 

Acetone ,  60-90  m.  daily  832  & 


99 

99 

99 

99 


Bacillus 

Chloroform,  1  to  5 
in  Ether 
Soap  ...  ... 

,,  in  Urine 
Acetonitril 
Aceto-p.-amido-salol  (Salophen) 
Aceto-phenone,  lj,-5  m.  832 
Acetopyrin,  8  to  15  gr.  ... 
Acetosal 

Acet-para-phenetide  . 

Acet-phenetidin,  5-15  gr. 
Acetum  ... 

„  Cantharidini . 

„  Cantharidis  ... 

,,  Cevadillse 
„  Digitalis,  Ph.  Ned.  ... 

„  Ipecac.,  B.P.  ’98,  5  to 

30  m.  . 

,,  Qpii.,  1  in  10,  8  m.  ... 
Scillce ,  5-15  m. 
Urginece ,  5-  15  m. 
Acetylarsan,  1  cc.  inj. 
Acetyl-Atoxyl,  \  grain 
„  -benzoyl-aconine 
Brom  Salol,  5  gr. 
chloride 

Iodo-Salol,  5  gr. 
-Methyl-Salicyl,  10  to 
30  gr. 


99 

99 


99 

99 


261 

96 

149 

4 

110 

566 

206, 

£67 

832 

284 

21 

762 

359 

96 

90 

206 

329 

74 

326 

326 

4 

268 

268 

893 

395 


138 

885 

892 

193 

191 

99 

89 

4 

89 

80 


Acetyl  Morphine  RCl. 
gr.,  566J' 

A  gr 


.  __  to  i 

base,  to 


82 

96 

256 

123 

292 

292 

59 

74 

169 

589 

43 

5 


99 
9  9 
9  9 


566,  139 

■p.-amido~salol,10to  15 gr.  90, 

206 

,,  -Salol,  15  gr.  ... 

„  tannin... 

Acetylation,  effect  of  ... 

,,  process  for  oils 

Acetylene  . 

,,  Dichloride  ... 

,,  Tetrachloride 

Acetysal  . 

Ache  des  Marais 
Achorion  Schoenleinii ... 

Acidin,  5  to  15  grains 

Acidol,  1  to  8  gr . 

Acid.  Abietic 

Acetic.,  33%,  5-15  m.  3  &  267 
Acetic.  DU.,  5%,  £  to  1  dr.  4 

Acetic  Glaciale  .  3 

Aceto-Acetic  ...  ...  359 

Acetyl  Aminohydrox- 

phenyl.  Arsonic  ...  192 

Acetyl-amino-Phenyl- 

stibinic  .  168 

Acetyl-Bromo-Salicylic 11 

5  gr .  84 

Acetyl-Coumar,  5  to  10  gr.  28 
Acetyl-Iodo-Salicylic,5  gr.  83 
Acetyl-o-cresotinic  ...  91 

Acetyl- Balicyl.,  5  to  15  gr. 

74  &  14,  206,  267 
Agaric,  &  to  £  gr.  837,  206 
Allyl-iso-prop.  barb..  ...  821 

Amido-acetic,  10  to  30  gr.  4  &  95 
Amido-Succinic-Amide, 

1-2  gr. 

Aminic.,  2  to  10  m.  ... 
Amino-caproic  ...  ... 

Amino-formic  . 

Axnino-glutaric . 

Amino  phenylarsonic 
Aminophenyl  Stibinie  ... 

Amino-propionic . 

Amino-succinic  ... 

Anacardic 

Aniline-arsenic . 

Arsanilic 

Arsenic.,  1/64  to  1/12  gr. 


9  9 
99 

99 

99 

99 

99 

99 
99 
99 
99 
99 
99 
9  y 
y  y 

99 

99 

99 

99 


99 

99 

99 

99 

99 

99 

99 

y  y 


yy 

99 


Arsenios.,  1/64  to  1/16  gr. 


Arsenoic  ... 

Arsinic,  Arsonic 

Aspartic .  j.. 

Auro -chloric  . 

Azelaic  ...  ...  ••• 

Barbituric  &  Comps.  ... 
Benzamido-acetic 
Benzoic.,  5  to  15  gr.  6,  2 

267,  492,  498 
Boricum,  5  to  15  gr.  9, 3,  267,  498 
Detection,  in  Milk  3 


842 

34 

95 

95 

95 

189 

34 

95 

95 

840 

189 

189 

184, 

287 

179, 

267 

185 

185 

95 

219 

601 

817 

8 

206, 


Boro- Sali  cyl. 


10 
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FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


Name.  Dose.  Page 

Acid.  Bromo-Salicylic  ...  ...  14 

,,  Butyl  ethylbarbit.  ...  821 

,,  Butyric  .  54 


„  Cacodyiic.,  £  to  2  gr.  185  &  206, 

267 

„  Camphoric,  10-20  gr.  264,  206, 

267 

,,  Carbamic...  .  95 

,,  Carbazotic,  £  to  2  gr.  ...  62 

,,  Carbolic.,  1  to  3  gr.  13,  4,  208, 

237,  362 

,,  ,,  Camph .  15 

„  ,,  Commercial  ...  30 

„  „  Liq.,  1  to  3  in.  15 

,,  „  Liq.  et  Iodum  17 

,,  Carbonic  ...  ...  22 

„  Carminic  ...  ...  ...  847 

Cathartic,  4  to  8  gr.  ...  886 

,,  Chaulmoogric  .  607 

„  „  ‘  C  ’  Injn.  ...  613 

„  Chloracetic.(morio-,  di-,  tri-,)  24 
,,  Cholalic  (Cholic)  783,  206 
„  Chromic.  832,  288 

„  Chrysophanic.,  £-£  gr.  294,  886 
,,  Cinnamic,  1/20-i  gr.  25,  206, 

288 


1  1 


)) 


11 

99 

99 

99 


99 
91 
9 1 
91 
11 


9  1 
91 


1  9 


11 

11 

11 

17 


11 


11 

19 

19 

11 

91 

19 

11 

91 

91 


Citricum,  5  to  20  gr.  29,  208,  268 
Coumaric  ...  27,  208 

Cresylic.,  1  to  3  m.  30,  5,  208, 

268 

,,  Phenol  in  ...  ...  6 

Desoxycholic  .  783 

Diacetic .  ...  359 

Di-allyl-barbituric,  f  to 

4£  gr.  821 

Di-chloracetic  .  24 

Diethylbarbituric  ...  817 

Di-iodo-elaidic  ...  523 

Di-iodo-Taririnic  ...  523 

Dimeth.-arsinic.,  £  to  2  gr.  185 
Di-nitrosalicylic ...  ...  378 

Dipropylbarbituric  ...  820 

Eugenic  ...  ...  857 


fast  bacteria 


598,  599,  601 


Ferrocyanic  ...  ...  302 

Filicic,  6  to  15  gr.  ...  423 

Fluoric  .  833 

Formic.,  2-10  m.  34,  268 

Fu  chain .  ...  598 

Gallic.,  5  to  15  gr.  833,  208 

Glutaric  ...  19 

Glutarminic  95 

Glycerophosph.,  5  to  10  m.  36, 

6,  208 

Glycuronic  ...  ...  374 

Gyno cardie,  £-3  gr.  ...  608 

Group,  effect  of  ...  ...  250 

Hippuric.,  5-20  gr.  8  &  208, 381 
Hydriodic.(10%),5tol0m.  40 
Hydrobrom.,  Cone.  ...  41 

„  DiL,  15  to  60  m.  ...  41 

Hydro-Ferro-Cyanic  ...  302 

Hydrochloricum ,  31*79%, 

2~6m.  ...42,268,415 

n  Dil 10  %,  6  to  20  m«  41 


Name.  Dose.  Pag 

Acid.  Hydrocyanic.  Dil..  2%. 

2-6  m.  44  <fc  7,  2£ 


19 

,,  (Scheele),  1  to  3  m. 

4 

Hydrofluoric. Dil.,  5-15  m. 

et  Cone. 

83 

91 

Hydro  fluorsilicic. .. 

77 

9  1 

Hydroxybutyric... 

36, 

91 

Hydroxy-cinnamic 

2: 

11 

Hydroxy -succinic.,  1  to  5 

gr .  ...  ...  ... 

83 

11 

Hyperosmic.,  1/64  gr.  . 

83 

91 

Hypochloros.  ...  44,  S 

I,  26 

If 

Hypophosphoros. 

69. 

ft 

„  Dil.,  av.  8  m. 

69! 

91 

Iodic.,  1  to  5  gr.  833,  2S3 

,  35 

11 

lodo-behenic 

52: 

11 

Kinic.,  4  to  8  gr. 

72. 

11 

Lactic.,  75%,  15  to  30  m. 

54  &  9,  263,  41 

19 

Lactic.  Dil.,  30  to  120  m. 

5  c 

99 

,,  Pess.  &  Jelly  ... 

72. 

91 

Lactic  Bacilli  ...  57  &  1 

9  9 

Lithic  ...  . 

38,' 

91 

Magenta  ... 

59; 

11 

Malic.,  1  to  5  gr.  834,  208,  28 

26 

91 

Malonic  ... 

81 

11 

Margosic  . 

84 

11 

Meconic  ...  834 

20 

*» 

Metaphosph.  ...  890,  13,  36 

9  1 

Meta-vanadic.  ... 

89 

91 

Molybdic. 

35  5 

11 

Monoehloracetic. 

2: 

11 

Mucic  . 

86: 

1  9 

Naphthalene  Sulphonic... 

S' 

11 

Nitric.,  70%,  1  to  4  m.... 

6(5 

11 

„  Dil.,  10%,  5  to  20  m. 

6f 

11 

Nitric  Fumans  ... 

66 

11 

Nitro-hydrochlor.  Fort.  . 

66 

11 

Nucleic  . 281,  890 

29 

11 

Nucleinic.  (Sol.),  15  m.  281,  89' 

11 

Nucleotinphosphoric 

98 

11 

Oleic.  (Caps.,  7$  m.  601) 

60C 

11 

Ortho-coumaric  . 

^.U 

2: 

11 

Osmic.,sol.  1%,  2  to  10  m. 

83 

11 

Oxalic.  ...  61  &  208,  26? 

11 

Oxy-benzoic.,  5  to  20  gr. 

61 

11 

Oxybutyric 

355, 

11 

p.  Oxyphenyl-amido-acetic 

91 

Oxyphenyl-arsonic 

191, 

11 

Pelargonic  . 

60:' 

19 

Perboric . 

131 

1 1 

Perchloric 

16- 

11 

Phenol-sulphonic  19  &  421 

11 

Phenyl-acrylic.,  ^  to  £  gr. 

2; 

11 

Phenylcinchoninic,  8  to 

15  gr .  ...  ... 

317, 

(See  also  Tabs. 

Phenoquin). 

V  ' 

11 

„  Ethyl-barbituric  ... 

822 

11 

„  Quinolin-carbonic 

317 

M 

Phosphor.  Cone.,  06*30%, 

1  to  4  m.  61  &  13 

91 

„  Dilo,  10%,  6  to  20  m, 

02 
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Name.  Dose.  Page 

Acid.  Phospho-Molybdic.  ...  204 

Phosplio-tungstic  ...  204 

Phthalic  ...  9 

Picramic  ...  ...  378 

Picric „  i  to  2  gr.  62  &  13,  288, 

383 

Propylbarbituric  ...  820 

Prussic.  Dil.j  2--5  m.  .  44 

Pyrogallic.  64  &  208,  288 

„  Oxydat .  64 

Pyrolignos.  Crudum,  and 

Rectif.  .  4 

Pyrophosph.  ...  ...  13 

Pyrotartaric  ; .  IS 

Quillaic  ...  881 

Quinic.,  4  to  8  gr.  ...  726 

Quinoline-carboxylic  ...  317 

Ricinoleic.  .  620 

Rosolic  ...  ...  ...  418 

Salicylic.,  5  to  20  gr.  65,  13, 
208,  268  ;  in  food  434,  498 
Salicyl-sulphonic.  381,383 
Santonic  and.  Santoninic  760 
Sclerotic.,  $-f  gr.  408,  208 

Silicic  ...  778 

Sozolic .  19 

Stearic.  ...  ...  91,  203 

Succinic.,  5  to  10  gr.  835,  208 
Sulphanilic.,  5  to  10  gr....  308 

Sulpho carbolic  ...  ...  19 

Sulpho-vanadic  ...  ...  14 

Sulphuric.,  95%,  1  to  2 

m.  92  &  17,  289 
„  Aromat.,  5  to 

20  m.  ...  92 

Sulphuric.  DU.,  10%,  5- 

20  m.  ...  92 

„  Fumans.  ...  93 

Sulphur  os.,  30-60  m.  93,  18,  260 

492,  498 

Sulphone-dichloramino- 

benzoic  (Halazone)  ...  54 

Tables  .  249 

Tannic.,  5  to  10  gr.  94,  IS 
205,  210,  269 
Tartaric.,  5-20  gr.  96,  18,  210, 

269 

Telluric .  ...  007 

Thyminic,  5  to  10  gr.  ...  984 

Trichloracetic  25  <fe  269,  3S4 

Tricblorphenic  .  21 

Trinitropheuic  .  62 

Uricum  and  Estimation  389 
Valerianic,  1-5  m.  825,  210 
Vanadic.,  meta.  ...  892 

Acids,  Action  of  on  Metals  ...  177 

„  Fatty  Unsaturated  601,616,619 
„  Mineral,  Sale  of  ...  1000 

Acne,  Bacteriology  of  .  ...  503 

Lotion  ...  ...  830,  881 

Vaccine .  ...  905 

Acocanthera  .  791,  835 

Aconite  Napellus  Leaves,  Root 

and  Preps.  ...  97  &  19 

«4eon<f»n^,l/6Q0~l/S00gr.99  &  20.  *19 


it 

tt 

ft 


it 

it 

tt 

it 


ti 

tt 

tt 

a 

tt 


a 

a 

tt 

a 

a 

tt 

tt 

tt 

a 

a 

a 


tt 

tt 


tt 

ti 


it 

a 

tt 

a 

a 

5* 

it 

tt 


tt 

tt 


tt 

a 

a 

tt 

tt 

tt 

tt 

tt 

tt 


Name.  dose.  Page 

Aconitines  HBr.HCl.,  Nit.  1/600 

gr.  hyp.  ...  100 

,,  Oleat.,  1  in  50  ...  100 

Aconitum  Laciniatum .  835 

Acorn  (vide  Aesculus)  ...  835 

Acqua  del  Pagliari  .  139 

Acridine  Compounds  ...  300  &  210 

Acriflavine  .  300,  210 

„  Antiseptic  Power 

301  &  265,  269 

Emulsion  .  304 

in  Gonorrhoea  303,  305 

in  Pyogenic  Infec¬ 
tions  .  302 

Intrav.  Injection  ...  303 

Literature . *  304 

Neutral  (Euflavine)  305 
Patents  and  Mfre.  ...  300 

Prophylactic  Use  ...  303 

Soap  Paste  ...  304 

Starch  Poultices  ...  305 

,,  Strengths  for  Use  ...  302 

„  Subcut.  Injection  ...  303 

„  Therap.  Coefffc.  ...  302 

,,  Therapeutic  Uses  301,  304 

,,  Wounds,  Suppura¬ 

ting,  and  Prophyl¬ 
axis  ...  ...  302 

Acrinyl  Sulpha-Cyanide  ...  100 

Acrosyl .  32 

Actsea  Raeemosa  .  851 

Actinium.  .  328,  329 

Actinomycosis  ...  ...  713  &  503 

Activated  Alkaloids  ...  ...  132 

„  Charcoal  .  846 

Activators  ...  ...  ...  77 

Activin  ...  ...  ...  •••  9 

Acton  on  Quinidine,  etc.  ...  719 
Adalin,  sedative,  5  to  10  gr., 

hyp.,  10  to  15  gr.  ...  820 

„  Characterisation  ...  210 

Adams’  Mercurial  Injection  ...  455 

Adamson’s  Ringworm  Ointment  1033 
Addiction,  Cocaine  ...  •••  333 

„  Heroin  .  567 

(See  also  Drug  Addiction.) 

Adepsine  Mulls  570 

Adeps  and  Adeps  Benz.  ...  835 

Induratus  .  835 

Lotus  •••  •••  835 

„  Suillus .  335 

Adeps  Lance  and  Hydros.  ...  100 

Adnephrin  ...  ....  •••  976 

Adonis  Vernali3  (Adonidin,  i  to 
*  gr.),  3  to  6  gr.  ...  835 

Adonite  ...  ...  •••  835  &  607 

Adormidera,  F.E.—Papaver  ... 
Adrenalin,  976  ;  Cathetic  Lub. 

982 ;  Dilutions,  978  ;  Chlor, 

Sol.,  10  to  30  m.,  977 ;  in 
Chlorof.  Anaesthesia,  978  ; 

Idiosyncrasy,  879  ,*  Inhalant, 

981 :  Intracardiac  Injection, 

980 ;  Lamellae,  981 }  Oldt® 


it 

ft 
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INDEX  AND  POSOLOGICAL  TABLE. 

FIGURES  IN  HEAVY  TYPE,  e 


Name.  Dose.  Page 

Solution,  977 ;  Sterules,  981 ; 
Styptic  Gelatin,  981 ;  Syn¬ 
thesis,  977;  Suppos.,  981; 
Tablets,  1/65  and  1/200  gr.T 
981;  Tests,  170,  210;  Uses  978 
As  test  in  eye  work. — W.M. 
Beaumont, B.M.J., June  30/28,1104. 

Adrenine  .  976 

Adrenol  Solution  ...  ...  981 

Adsorption  .  ...  164 

AEdes  aegypti .  012 

Advita  ...  .  ...  102 

Mgle  Marmelos . 844 

Aerugo . 389 

Aeroplane  Dope  .  443 

Aesculin,  Aesculus  ...  835,  210 

Z Ether ,  45  to  60  m. ;  or  15  to  30 
m.  rep.,  101  ;  Impurities,  20  ; 
with  Atropine,  105  ;  in  saline 
JEther  Aceticus,  45  to  60  m. ;  or 

15  to  30  m.  rep . 

JEther  Camphoratus 
Copal 


105 


110 

263 

869 

110 

102 

109 

660 

102 

102 

102 

102 

383 

101 


Dimethyl  . 

Methylat.  . 

Nit.  Spirit  . 

Petrolei  . 

pro  narcosi  . 

Purificatus,  10  to  30  m. 

Purissimus  . 

Rectif . 

Spirit  Camph. 

Sulphuricus  . 

JEtherolea  in  P.  Svec.=  01ea 

Essentialia  q.v . 

JEthocaine  . 

JEthusa  Cynapium 
JEthyl  Bromidum 
„  Chloridum 
„  Iodidum 
Afridol  Violet  ... 

Agar,  ‘  Flaked  ’  Almond,  Van¬ 
illa,  Raspberry,  etc., 
flavoured  1  dr.  ...  836 

Agar  and  Blood  Agar  Media  617,  619 
Agaricus  Albus,  10  to  30  gr. ...  836 

Agaricin,  J  to  1  gr .  837 

Agaric,  Surgeon’s  .  838 

Agave  Mexicana  .  879 

Agglutinating  Sera,  Standard 


..  ...  346 

. 836 

836.210 

110.210 
..112,  210,  271 

315 


to  3 


Agglutinins 
Agmel,  \  oz. 

Agomensine  Tajbs.,  1 
Agotan,  8  to  15  gr 
Agricultural  Poisons 

Agrimony  . 

Agropyrum  . 

Aguamiel 

Agurin,  10  to  15  gr. 

Air,  Iodine  in . 

„  Liquid  . 

,,  Testing  for  Iodine 
,,  ,,  for  Acetone  ... 

Aix-la-Chapelle  Treatment 
Airol,  Airoform,  Airogen 


896,  995 
879 
960 

.  317 

178,  997,  1000 

...  ...  837 

.  837 

.  879 

...  805 

.  430 

...  636  &  141 

430 
360 
713 
236 


Pagj 


810 
86(3 
17 
9S 

950 
593 
581 
583 

Jap.  95,  21  <13 

361 — 36*54 
...  5833 

361—364 
...  3604 


380 

83?' 


g.  190,  REFER  TO  VOL.  II. 

Name.  Dose. 

Ajenjo,  F.E*=  Absinthe. 

A  jo  wan 

Alabone’s  Treatment 
Albargin... 

Alanine 
Alastrim... 

Albumin  Vegetable 
„  Ovi  siccum 
„  Sanguinis 
„  Tanmcum,  P 
„  Tests 
„  Water 
Albuminuria 
Albumoses 
Alcaplonuria 
Alchemilla  Arvensis 
Alcohol,  Absolute ,  113,  28,269; 
and  Oxygen,  635  ;  Ally!,  118  ; 
Amylic,  119;  Caprylic,  385; 
Diluted ,  113  et  seq.,  see  also 
Tables  22 — 25;  for  burns, 

117  ;  Duty,  Current,  114 ; 

Duty  free,  122 ;  Injections, 

116  ;  Isopropyl,  122,  28, 269; 
Mastichi,  869  ;  Methylic,  30  to 
60  m.,  119,  24,  210  ;  Methy¬ 
lated,  120  ;  Prohibition,  117  ; 
Propyl  124  ;  Sandarachi 
Alcohol,  Industrial  ...  120, 

Alcohol  Camphr6  . 

Alcoholism 

„  Gold  in,  371,  561,  1030 
Alcoolat  M61isse  Comp.,  20  to 

25  drops  ...  870 

„  de  Fioraventi.  ...  702 

Alcoolature  d’aconit .  97 

Alcoolatures  Stabilises,  Val6- 
riane  and  Aesculus...  824,  83C 

Alcresta  Tabs.  . . 531:  .1 

Aldehyde  group,  effect  of  ...  25C 

Aldehydum  Absol.  et  Dil.  125,  21 C 


697 

121 

265 

2  Z 


Alder  Buckthorn 

•  •  • 

858 

Ale  . 

•  •  • 

26: 

Alembroth  Preps. 

•  •  • 

472 

Alepol 

•  •  • 

611 

Aletris  Cordial,  1  to  1  dr. 

... 

837 

Aletris  Farinosa 

... 

837 

Algae  in  ponds . 

... 

70 

,,  ,,  water 

... 

441 

Alginoid  Iron,  2  to  15  gr. 

•  .  • 

837 

Algiron,  2  to  15  gr. 

.  •  • 

837 1 

Algodon,  F.E.= Gossypium. 

i 

Alibour  Water . 

•  .  * 

390 

Alizarin  Indicator 

... 

413 

Alkagen  Tabs.,  1  to.  3  ... 

•  .  • 

546 

Alkali  Bismuthyl  Tartrates 

*  •  • 

238 

Alkali  Blue  . 

... 

2 

Alkaline  Meth.  Blue  ... 

•  .  . 

598 

Alkaloids,  Activated  ... 

•  •  • 

132 

„  Detection  of 

... 

204 

,,  Passage  thro’  system 

252 

,,  Titration 

... 

192 

Alkaloidal  Bases 

• .  . 

132 

„  Notes 

132,  30 
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FIGURES  IN'  HEAVY  TYPE,  e.g.  180,  REFER  TO  VOL.  II. 


)> 
9  9 


Name.  Dose.  Page 

Alkaloidal  Oils . 621 

Mercuric  Iodides  ...  136 

Periodides .  135 

„  Reagents  ...  ...  204 

Alkanet .  840 

Alkannin  . 840 

Alkaptonuria  .  ...  330 

Alkarsin  .  185 

Alkyl  groups,  effect  ...  ...  254 

Ailantoin  and  Dressing  889,  219, 

269 


S. 


Allen’s  Dietetic  Treatment 
Allen’s  Fehling  Test  ... 

Allergy . 

Allium,  Ho  2  dr. 

,,  Cepa  ...  ... 

„  Porrium 
Allocain  Lumiere,  349 
Allonal,  1  to  2  Tabs. 

Alloxan  ... 

Allspice 
Allyl  Alcohol 

„  Isopropyl  malonylurea... 

„  Isosulphocyanide 

764  &  160 

phenyl  cinchoninate  ...  319 

Sulphide,  }  to  2  m,  837,  £69 


1052 
375 
666 

837 

838 
838 
350 

...  821 
219,  333 
...  877 

118,  764 

821 


99 


Name,  Dose,  Page 

Aluminii  Trisulph . 139 

Aluminium  Bronze  ...  ...  48 

Aluminium,  soldering  of  ...  142 

Aluminium  vessels  .  142 

Alumnole  ...  . . 142 

Alypin  and  Nitras  ,1/20  to  £  gr.  345, 

69,  221 


Amaas . 

Amadou  . 

Amalgam  Hg . 

Amani  Institute  . 

Amanita  Phalloides,  see  Fungi 
Antidote  Chapter. 

Amanita  Muscaria  . 

Amapola,  F.E.  =  Flos  Papaveris 

Amatol  ...  ...  . 

Amber,  Amber  Oil 

Ambergris  . 

Amboceptors  .  897  &  602 

Ambrein . ...  839 

Ambrine . 654 

American  Indian  Hemp  ...  170 

Ametox  ...  ...  ...  ...  94 

Amido-acet.-p-phenetidin  HC1.  327 

Ami  do -acids  .  4,  5  &  95 

Ami  do-phenol  (p.)  .  296 

Amido-Succinic  Acid  Amide  ...  842 


955 

838 

457 

296 


837 

61 

889 

839 


,,  Sulphocarbamide 

...  764 

Amidol,  296;  Hair  Dye 

34 

„  Thio-urea 

...  764 

Amidopyrin,  5  to  8  gr*,  and 

Allyiene . 

...  838 

Comps. 

330 

Almata  ...  ...  ... 

...  591 

99 

allyl- prop-barbiturate ... 

821 

Almen’s  Test  ... 

...  377 

3  3 

Diethyl  Barbiturate  and 

330 

Aimizcle,  F.E.=Moschus. 

9} 

Sulphamino-benzoic 

Almond,  Bitter 

...  151 

Acid  ...  ...  •  •• 

331 

„  Chinese 

...  841 

Amines . 

202 

Ain  us  Glutinosa 

...  838 

Amino  Acids  ...  4,  5  &  95, 

203 

Alocol  Tabs . 

...  141 

99 

Arseno-phenol ... 

194 

Aloe,  2  to  5  gr.  137,  31, 212; 

Cape  137, 

99 

-azo-benzene-azo  /3  naph¬ 

212 

thol  ...  ...  . 

326 

Aloin,  |to  2  gr.  (i  gr.  =  l  gr. 

ext.) . 138,  31,  212 

Alopon,  i  to  i  gr . 632 

Alpha  Naphthol,  2  to  5  gr.  ...  571 

AI30I  ...  ...  ...  ...  140 

Alctonia  ....  838 

Althaea  838  3  Althein,  1  to  2  gr.  842 

Alum .  Ammon,  vel  Potass.,  5  to 
10  gr.  ...  ...  ...  139 

Alumen,  U.S.  =  Potash  Alum...  139 

Alum,  Box  ...  434 

Carmine .  ...  847 

Exsicc.  ...  ...  ...  139 

Iron,  3  to  10  gr.  ...  421 

Points  .  189 

^  Ust.  ...  ...  ...  139 

Aluminii  Acetas  Neut.  and  Basic  140 
Aceto-Tart.  ...  140 

Chloras  ...  141,  269 

Chlor.,  2  to  4  gr.  ...  141 

Formas  ...  ...  141 

Hydroxidum  141,  365,  369 
Naphthol-Sulphonas  142 
Silicas  ...  142,  89,  374 

Sulphas  .  139 

Tanna3 .  95 


99 

99 


99 
,  99 


99 
99 
99 
99 
99 
J  > 
99 
99 


„  -azo-Toluene  .  313 

,,  Benzoic  Ethyl  Ester  ...  350 

Aminobenz . 345 

Aminoform,  5  to  15  gr.  ...  450 

Amino  group,  effect  of  ...  251 

Aminophenol  (p.)  ...  •••  296 

Amino-Phenyiarsonic  Toluene 

Sulphonate . 209 

Amino- Stiburea  ...  ...  168 

Aminothiobenzene  ...  ...  799 

Amiodoxyl  Benzoate  ...  90 

Ammonia,  Cloudy,  Household  149 
Ammoniated  Quinine,  i  to  1  dr.  738 

Ammonia  Liquida  ...  48 , 289 

Ammoniacum,  5  to  15  gr. 


Ammon.  Acetas,  10  to  30  gr..,. 

149 

Benzoas,  5  to  15  gr.... 

7 

Bicarb.,  3  to  10  gr.... 

145 

99 

Bromid.,  5  to  30  gr. 

144 

&  50 

y  y 

Carb.,  3  to  10  gr.  145,  31 

Carbamas  ...  ... 

145 

y  y 

Chlorid.,  5  to  20  gr.... 

145 

Citras,  30  to  60  gr. 

150 

9  9 

Cupri  Sulph. 

390 

99 

Cyanas  . 

816 

656 


INDEX  AND  POSOLOGICAL  TABLE. 


FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


Name.  Dose.  Page 

Ammon.  Fluorid.,  1/24  to  £  gr.  833 

„  Hippuras,  5  to  10  gr.  8 

„  Hypophosph.,lto6gr.  690 

„  lodidum,  av.  5  gr....  146 

„  Mercuric  Chloride  ...  472 

„  Molybdate  ...  73,  204 

„  Nitras  .  146 

„  Ortho -iodoxybenzoate  90 

„  Persulphas  ...  161,27® 

,,  Phosphas,  5  to  20  gr.  — 

,,  Picras,  £  to  J  gr.  ...63,13 

,,  Rhodanid  (Sulpho- 

cyanid.)  .  31 

„  Salicylas,  5  to  30  gr.  67 

,,  Sod.  Phosph.  ...  777 


)> 

Succinas,  2  to  5  gr. 

835 

Sulphas  147,  Synthetic 

53 

55 

Sulpho-Molybdate  73, 2C4 

55 

Sulpho-Ichthyolas,  10 

to  30  gr.  daily  ... 

503 

55 

Tartras  . 

150 

5> 

Valer.,  1  to  8  gr.  ... 

147 

Ammonal 

St 

Amoeba  buccalis  ...  530, 

927 

9$ 

coli  . 

541 

55 

histolytica,  ...  526  & 

541 

Amoebic  Dysentery,  Emetine  in 

526,  533, 

537 

Ampere,  see  Iontophoresis  ...  232 
Amphotropin,  8  to  12  gr.  ...  453 

Amydricaine  . 345 

Amygdala  Amara  \  Dulcis  151,  152,  31 

Amygdalin  .  151 

Amyl  Acetate  ...  ...  33 

„  Alcohol,  119,  32;  Tertiary  839 

,,  Butyrate .  28 

„  Colloid .  360 

„  Hydride  660 

,,  Nitrate  ...  ...  ...  33 

,,  Nitris,  1-5  m.,  Hyp.  £-1 
m.  by  mouth,  2-5  m. 
inhaled  152  &  32,  212 
„  Nitrite  Sterules,  1,  2,  3, 


4,  5,  6,  10  m.  ...  153 

„  Nitrite  and  Pilocarpine 

Hair  Lotion  ...  157 

„  Phtbalate  .  442 

,,  Salicyl .  73 

„  Valerianate,  2-5  m.  826,  212 

Amylase  .  637, 76 

Amylene  .  839 

Amylene-Chloral,  5  to  50  m.  839,  212 
Amyleni  Hydras  (Caps.  10  m.), 

30  to  80  m.,  839,  212;  Carbarn.  839 

Amylecaine  .  350 

Amylopsin  . 637 

Amylum  839 

Amysal .  73 

Anabol,  Anabolin  .  963 

Anacardium  .  839 

Anacyclus  Pyrethrum .  880 

Anaunia,  Liver  Diet  962 ;  r.  also 
Therap.  Ind. 

Anaesthesia  by  Chloroform  ...  285 

,,  ,,  Cocaine  Ionisation  285 


Name.  Dose  Pagei 

Anaesthesia  by  Cocaine  Infiltra¬ 
tion  ...  ...  ...  ...  34 

Anaesthesia  by  Cocaine  Lumbar 

puncture  .  34  : 

Anaesthesia  with  Oxygen  and 
Gas,  147;  Ether,  Oil  of 
Orange  in,  105 ;  Ether  and 
Saline,  105 ;  Intramuscular 
106 ;  Intratracheal,  106  ; 
Pharyngeal,  106  ;  Oral,  108  ; 

Rectal  ...  ...  ...  100 

Anaesthesia  by  Eucaine  Infiltra¬ 
tion  .  344 

Anaesthesia  by  Novocain,  Intra¬ 
arterial  ...  .  34^ 

Anaesthesia  by  Novocain-Sup- 

rarenin  Infiltration  ...  34 

Anaesthesia  by  Scopolamine 

Morphine  .  4991 

Anaesthesia,  Oil  Ether  ...  10 

Anaesthesia  by  Synergism  in 

labour  (Gwathmey) .  10 

Anaesthesia  by  Quinine  ...  73. 

Anaesthesia  Spinal  by  Mag. 

Sulph . .  ...  544; 

Anaesthesia  by  Tropacocaine...  34 
Anaesthesia  by  Stovaine  351  et  sec 
Anaesthesia  by  Urea  Quinine  ...  73 

Anaesthesiue,  3  to  8  gr.  350,  21 

Anaesthetic,  Dental  .  33 

Anaesthetics  General,  Local — 
v.  Therap.  Index. 

,,  Pharmacology  of  ...  6' 


Anaesthol 

28- 

Analg6sine,  5  to  15  gr. 

32. 

Analysis  of  Patent  Medicines  ... 

621 

,,  of  Prescriptions  ... 

6341 

Analytical  Memoranda  re  Urine, 

etc. 

35  j 

Anamirta  Paniculata 

87' 

Ananassa  Sativa 

84e 

Anaphylaxis,  see  Protein 

Therapy  and.  . 

60;:-: 

Anarcotine,  1  to  3  gr. 

57.7: 

Anasarcin  Tablets 

885 

Anchusa  . 

84(i 

Anderson’s  Ointment . 

23 

Andira  Araroba  . 

29; 

Andrewes’  Test . 

381 

Anesthone,  350 ;  Cream  and 

Tape... 

35Ct 

Anethol  ... 

846 

Anethum  . 

84(-i 

Angler’s  Tablets  . 

621 

Angina . 

15c 

Angiolymphe . 

881 

Angstrom  Units  . 

31  ( 

Angostura  ...  . 

85  R 

Anhalonium 

84C 

Aniline  Dyes  300  et  seq.  in  food  49E 
Aniline  (Aniline  Oil)  .  307,  215 

Gentian  Violet,  614;  Red, 

320;  Sulphate,  £-3  gr.  ...  307 

Animal  Organotherapy  957  &169 
,,  Membrane  ...  ...  958 


657 
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Name.  dose.  Page 

Aniodol,  130  ;  Anions  Anode  279 
Anise  Fruit  and  Preps.  ...  840 

,,  Oil  ...  ...  ...  840 

Ankylostomiasis  274,  422,  614, 

810,  850, 876,  1032  &  504 
Annatto  and  substitute  ...  498 


.  499 

.  360 

.  631 

748  et  seq.  &  558 

.  570 

.  765 

.  625 

see 
Ind. 


Anoci-  Association 
Anodyne  Colloid 
,,  Tincture 

Anoj  heles  var. 

Ansei  in e  Mulls 

„  Thiosinamin  ... 

Antexema 

Anthelmintics,  422,  424 
also  Worms,  Therap. 
and  534 

Anthemidis  Flores  ...  ...  840 

Anthemis  Co  tula.  ...  ...  841 

Anthion  . .  . .  . .  . .  1 61 

Anthoxanthum  Odorat.  ...  841 

Anthraquinone  bodies...  279,886,31 
Anthrarobin  ...  ...  309,212 

Anthrax  Serum  .  905 

,,  Bacillus  ...  ...  505 

,,  Infn.  Shaving  Brushes  906 

,,  Treatment  of  Wool...  906 

Antibacterial  sera  896  et  seq. 
Antibodies  ...  •••  896 

Anticatarrh  Salts  ...  ...  18 

Anti-cholera  Vaccine  ...  ...  913 

Anti-colon  B.  Serum .  914 

Antidote  Cocoon  ...  ...  857 

Antidotes,  see  The  Poison  in 
question  and...  ...  •••  1100 

Antidotum  Arsenici,  £  oz.  every 

5  or  10  minutes  .  180 

Anti-Dysentery  Serum  ...  917 

„  „  Vaccine  ...  918 

Antifat  ...  •••  624 

Antifebrin,  2  to  5  gr.  ...  2 

Antiformin  .  •••  660 

Anti-gas-gangrene  Serum  (W.) 

10  Cc. 

See  Peritonitis  and  Toxwmra, 
Therap  Ind. 

Antigen . 

Antilusin,  Antilytic  Serum  .. 

Antimeningococcus  Serum  _  .. 
Antim.  Arsenas,  1/100  gr.  inc 

„  Chteridum  . 

,,  Fur  dermatitis  . . 

„  Nig.  Purif.  . 

„  Oxidum ,  1  to  2  gr. 

,,  „  Injections 

,,  Pentasulphid. 

,,  Pot.  Tart. 


896 
973 
912 

157 
33 
33 

158 
158 
158 

...  158 

161,  33,  212 
£89 

„  „  in  C.’S.  Fever  ...  912 

„  Sodii  Tart,,  £  gr.  intrav. 
increased  ...  ••• 

Antim.  Sulphuraium,  1  to  2  gr.  1  •> 7 , 

Antimon.  Tartarat. 

/Diaphoret,  1/25  to  1/8  gr,\  3 
\Emetic,  £  to  1  gr.  ...  J 


Name.  Dose. 

Antimony  Butter 
,,  Colloidal 


33 
99 

...  679 

...  925 

...  431 

299,  1061 
327 


329 


252 

329 

837 

176 


Page 
33 

369,  378 
„  Comps.,  Organic 

161  et  seq.  ...  34 

,,  Crocus  .  158 

„  Metal  ...  157,  168,  33 
,,  Poisoning  . .  . .  33 

,,  Thioglycocollamide  169 

,.  Toxicology. . 

Vitamin  Tests 

Antinosin 

Anti-pneumo  Serum  ... 
Antiphlogistine 
Antipyretics 
Antipyriue,  5  to  15  gr. 

Antipyrine,  Acetylsalicyl,  8  to 
15  gr. 

„  Caffeino-cit.,  8  to 

15  gr. 

„  Salicyl.,  15-30  gr. 

Antirrhinum  . 

Antiseptic  Cr6d6  . 

„  Inhalation  ...  385,  386 

Antiseptics,  for  storing  Instru¬ 
ments — Thymol 
Disinfectant. 

,,  Glycerin  and  Car- 

holised  Glycerin  273 

,,  Table  of  262  et  seq. 

„  Iontophoresis  ...  285 

,,  Mercurome  ...  479 

,,  Oils  Essential  as 

600  &  126 

„  Specificity  of  ...  285 

See  also  Disinfectants. 
Antisera,  899 ;  Prepn.of  ...  899 

Anti-smoking  Gum  .  880 

Anti  Strepto- Serum  .  ...  928 

,,  ,,  -Vaccine  .  ...  929 

Antitoxins  .  896 

See  also  Disease  or  Organism 
and  Vaccines. 

Antityphoid  Inoculation  ...  948 

Tabs.  ...  ...  779 

•  ••  •••  V  <  I 

prophylaxis, 

458,  461,  474 

.  898 


Antivenene 

Antivenereal 


Antivirus 

Antuitrin  . 

Anturic  Bath  Salts 

Apathy’s  Syrup  . 

Aperfine,  2  to  4  dr. 

,,  Liquid,  2  to  4  dr. 
Aperient  Water 
Aperitive  Elixir,  £  to  1  dr.  ... 
Aperol  ... 

Aphrodine,  cf.  Yohimbine. 

Aphthous  Fever  . 

Apiol  Liq.  (&  Cryst.),  3  to  6  m., 
169,28  2;  and  Ergotin  Caps., 

169 ;  White . 

Apiolin  ... 

Apis  Mellifica  . 

Apium  Graveolens 
,,  Petros  elinum 


968 

625 

616 

657 

657 

781 

138 

657 


169 

169 

841 

169 

169 
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Name.  Dose.  Page 

A  pio  pappus  .  ...  863 

Apocodein,  HC1.,  1/10  to  1  gr.  357, 

214 

Apocynamarin  170 

Apocynum  ...  170 

Apomorphince  HCl.,  ^  to  i  gr. 
by  mouth  ;  1-20  to  1-10  gr. 

hypoderm . 170,  139,  214 

Aponal,  15  to  30  gr.  ...  ...  839 

Apothesine  . .  353,  69 

Appendicitis  .  1033,  505 

Apple  Essence  ...  826 

Applicatio  Acriflavine  ...  304 

Apricot  Oil  .  151,  31 

Aq.  Ammon.  Fortior,  D.S.  ...  148 

„  Ammon.,  U.S.,  15  m.  ...  148 

,,  Amygdalae  Amarae  ...  152 

,,  Anethi,  |  to  2  oz.  ...  — 

,,  Anisi,  |  to  1  oz.  ...  840 

,,  Aarant.  Flor.,  $  to  2  dr.  842,  46 
„  Bromoformi,  1  to  4  oz.  ...  246 

,,  Camphorce  (Cone.  172),  £  to 

2  oz . 262 

,,  Carminativa  ...  ...  852 

,,  Carui,  £  to  2  oz.  ...  — 

,,  Chlorof.,  $  to  2  oz.  ...  289 

,,  Cinnamomi  Cone.  ...  172 

,,  Coloniensis  v .  Eau  de  Cologne. 

,,  Creosoti,  2  dr.  ...  ...  384 

,,  Destillata  ...  ...  435 

,,  Dissocians,  2£  oz.  ...  781 

,,  Fceniculi,  £  to  2  oz.  ...  857 

,,  Formalinata.  ...  ...  127 

,,  Haemostatic  (Alum)  ...  139 

,,  Hainamelidis  .  448 

,,  Hydrogenii  Dioxidi,£  to  2  dr.  493 
Laurocerasi,  £  to  2  dr.  151,  32 
Mellis  ...  ...  ...  118 

Menthce  Piperitce,  \  to  2  oz.  — 
Menthai  Viridis,  £  to  2  oz.  — 

Menthol  .  557 

Naphae  .  842 

Picis,  5  to  10  oz....  300,  703 

Pimentse,  B.P.  ’98,  £-2  oz.  — 


)  5 
11 


11 

11 

11 


11 

11 

11 

11 


152 

810 

60 

883 


263 

835 

172 


Pruni  Macro  ph 

Ptychotis . . 

Regia  ...  ...  ... 

Rosce,  1  to  2  oz.  ... 

Sambuci 

Saturnina  =  Liq.  Plumbi 

Subac.  Dil . 

„  Sedativa  . 

„  Zeozoni  . 

Aquae  Concentratae  . 

Aquaperia  Water 

Arabic  Glossary  .  640 

Arabinose  for  B.  typhosus  ...  607 

Arachig . 841 

Araroba .  294,  295 

Arbor  Vitae  . 892 

Arbutin,  5  to  15  gr.  ...  841,  214 

Archil  ...  ...  ...  ...  92 

Arctium  Lappa  ...  ...  866 

Arctostaphyloa  IJva  Ursi  ...  841 


Name.  Dose.  Page;: 

Areca,  Arecoline  and  HBr.  841,  251 
Argein  ... 

Argenti  Acetas 

Chloridum 
Citras  (Itrol)  .. 


11 

11 


Cyanidum  fa  to  fa  gr 
Fluoridum 
lodid.  Recent 
Lactas  (Actol),  £  gr. 


Nitras,  £  to  £  gr. 
Nitras,  Fusus 
Nitras,  Indurat. 

Mitigat. 
Nucleinas 


177 
173 
173 
176 
173 
176 
173 
176, 
2141 
174  &  269 
...  175 

et 

...  175 
...  281 


11 

11 

11 

11 


Oleas  (£  to  £  gr.  ?)  ...  604 

Oxidum,  £  to  2  gr.  ...  175 

Potass.  Iodid.  ...  173 

Proteinas  ...  177,  214 

Argentic  Hair  Dye  .  34 

Argentide  .  173 

Argento-Proteinum  Mite,  176  3 
Fort  ...  ...  ...  ...  177 

Argentum  Colloidale,  £  to  2  gr.  176, 34 
(See  also  Colloids). 

,,  Collosol  .  377 

„  Cr6d<§  • .  176 

,,  Proteinic . 177 

Argon  . 636 

Argyrol  176,  214 

Arhovine  (Caps.),  4  m .  812 

Aristochin  (Aristoquinine),  1  to 
10  gr.  ...  ...  ...  742 

Aristol,  509;  Aristolochia  ...  886 

Arithmetical  Memoranda  (V.I.)xxxiii. 

Armoracice  Radix  .  852 

Arneth  Index  ...  ...  ...  397 

Arnica!  Flores  ...  841 

Aromadendral  ...  ...  ...  130 

Aromatic  Confection .  629 

Aromatic  Elixir,  £  to  2  dr.  ...  401 
Arrh6nal,  2/5  to  3  gr.  188,  38,  214 

Arrow  Poisons .  853,  875 

Arrowroot  .  814,  869 

Arsacetin,  £  gr.  ...  191,  39 

Arsamin,  £  to  3  gr.  189,  38,  214,  270 

„  Paste  .  190 

Arsenic  Compounds  Organic 

185  &  38,  257 
Act  ...  ...  997,  1000 

Anilide  .  189 

Antidote,  £  oz.  every  6 

mins.  .  180 

Chlorid.  Vitam.  Test...  99 

Colloidal  .  369 

Eating .  35 

Horticultural  Use 

178,  997,  1000 
Tests  ...  35  et.  seq. 

Wood  Preservers  ...  35 

Arsenic,  White,  1/60  to  1/15  gr.  179 

Arsenical  Cigarettes  .  185 

,,  Fibre,  182;  Paste  ...  182 

Arsenii  Bromidum,  1/60  to  1/12 

gr.  . . 181 


11 

11 

11 


1 1 

11 


11 

11 
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jj 

55 

*5 


55 

55 

55 

55 

55 


55 

55 

55 

55 

55 


55 

55 

55 


55 

55 


5  5 
55 
55 


5  5 
55 
55 


198 
197 

197 
202 
200 
200 
195 

199 
204 
201 

198 
194 

198 
43 

199 

200 
203 


204 

194 

199 


40,  41 
.  194 

41 

..  194 


OFFICIAL  NAMES  IN 

FIGURES  IN  HEAVY  TYPE,  e.Q.  1 

Name.  Dose.  Page 

Arsenti  Iodidum,  1/20  to  1/5  gr.  1*2 

„  Trioxidum  .  179 

Arsenious  Wool  .  182 

Arsenium,  178,  35  ;  dimethyl ...  185 

Arsenobenzene,  0*1  to  0*4  Gm.  194, 

,  ,  214 

Arsenobenzol,  0*1  to  0*4  Gm.  194,  214 

,,  Assay  .  40  et  seq. 

„  Uses  in  syphilis  ...  196 

„  Hereditary  syphilis,  206  ; 

para -syphilis  196,  201 

„  Other  diseases .  196 

,,  After  effects  .  201 

Arsenic  Retention  ...  42 

Chemistry  of  Injns.  198,  42 
Chemotherapeutic  Index  195 
Commercial  Samples  ...  195 

Contraindications  ...  202 

Deaths  under  .  202 

Doses  .  197  et  seq. 

Doses,  Interval  between  199 
Dose,  Maximum  ...  200 

Dysentery,  for  .  536 

Estimation  of  Arsenic  ...  33 

Examination  for  Spiro¬ 
chetes  44 

Glucose  with  ...  200,  202 

Injection  Methods — 

Intramuscular 
Subcutaneous 
Intravenous  ... 

Jaundice . 

Local  Anaesthetics  in  ... 

Local  Use  . 

Manufacture  . 

Mercury,  combined  use... 

Neo,  0*3  to  0*45  Gm. 

Neurosyphilis  . 

Oily  Suspensions  of 
Patents,  Details  of 
Preparation  of  Injn.  ... 

Recognition 

Rectal  Use  . 

Serum  of  patient  used  ... 

Silver,  0*1  Gm . 

Sodium  Formaldehyde 
Sulphoxylate,  0*3  to 

0*45  Gm . 

Standard  preparation  ... 

Suppositories  . 

as  a  test  for  Syphilis  ... 

Tests  Physiological 

194  & 

Therapeutic  Subs.  Act 

Therap.  Tests  . 

Trade  Marks  . 

Toxic  effects  and  Treat¬ 
ment  ...  201,  202 

„  Sod.  Thiosulph.  for  202 

See  also  94. 

Toxicity  Tests  .  40 

Uses  .  196 

Warnings  and  contra¬ 
indications  .  202 

War  Office  Method  ...  199 


ITALICS. 

'»  REFER  TO  VOL.  II. 

Name.  Dose.  Page 

Arsenobenzol  Wassermann’aRe- 
action,  Effect  on 

Arsenobillon  . 

Arsenoic  Bodies  ... 

Arsen  phenolamine  ...  ... 

Arsphenamin  . 

Arsylbismol  . 

Artemisia  Maritima  et  var. 

,,  Absinth . 

Arterial  Tension 
Arthritis,  Rheumatoid,  675,  928  ; 

B.  CoU  in,  915 ;  see  also 
Protein  Therap.  and  Therap. 
Index. 

Arthrytin  . 

Artificial  Cream  Act  ... 

>>  ,,  ,,  First  case  under 

Artificial  pneumothorax 
Artificial  Respiration 

,,  Silk  . . .  ...  ... 

Arum  Maculatum 

Arylarsouates . 

Asafetida,  5  to  15  gr. 

Asaprol  ... 

Asbestos . 

Ascaridole  . 

Ascaris,  759,  505  (and 

Worms,  Therap.  Index). 

Asclepias 
Aseptafilm 


43 

194 

185 

194 

194 

193 

759 

832 

579 


90 
486 
486 
...  636 
...  146 

...  439 

...  841 

185,  38 
...  842 
...  362 

...  144 

...  850 
see 


...  842 

...  435 

...  849 

19 

842,  214 
...  666,  498 

poisoning 

.  1101 

.  422 

.  880 


Aseptic  Wax 
Aseptol  ... 

Asparagin,  1  to  2  gr. 

Aspergillus 
Asphyxiating  Gas, 
by,  see  Chlorine 
Aspidium  (and  oleo-resin) 
Aspidospermine 
Aspidinofilicinum  Oleo 

Solutum  .  424 

As  pi  r  gran  .  74 

Aspirin,  5  to  15  gr.  ...  74,  267 

,,  Absorption  of . .  ...  15 

„  Hydrolysis  of  and 

Purity  of  ...  14,  15,  16 

,,  Potass.  Cit.  with  ...  IS 

Aspirinoids  .  74 

Aspriodine,  5  gr.  ...  83.  214,  270 

„  Tablets,  5  gr.  ...  84 

„  Salts  .  84 

Aspro  .  74 

Asteriastigma  ...  ...  ...  605 

Asthma  Cigarettes  .  717 

„  Cure,  Potter’s  717; 

(Tucker’s) .  636 

Fluid  Comp.  ...  213 

Peptone  Injn.  for  ...  668 

Powders  ...  ...  717 

Sensitisation  ...  664  et  seq. 

Skin  Testa  ...  664  et  seq. 

Spray  213 

Vaccine  .  906 

Atmospheric  Pollution  140 

Atomic  Disintegration...  ...  326 

Atomic  Weights  ...  xxxi. 
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to 


Dose. 
15  gr. 


3  gr. 


see 


Page 
...  317 

...  318 

...  319 

...  189 

...  632 

210,  222 

Therap. 


n 

33 


213 

213 

105 

506 

16S 


Name  . 

Atophan,  8 
Atophanyl 
Atoquinol 
Atoxyl,  |  to 
Atrinal  ... 

Atropa  Belladonna 
Atrophic  rhinitis, 

Index. 

Atropina,  1/200  to  1/100  or  1/16 

gr .  210,  214 

Atropine  Steriloids  .  134 

Atropinae  Methyl -Bro mid.,  1/64 

to  1/32  gr.  216,214 

„  Oleatum  ...  ...  215 

Salicyl,  1/60  gr.  ...  213 

Sulph.,  1/200  to  1/100 
or  1/16  gr. 

Atropine,  Valerianas,  1/60  gr.... 

„  with  Ether 

Atta  ...  ...  ...  ... 

Attar  of  Rose  .  ...  876  & 

Auld’s  Non-specific  Protein 

Therapy  . 

Aural  Bougies  . 

Auramine  .  322  & 

„  Emetine  Periodid 

1  gr.  q.d.  ...  ... 

„  in  Anthrax  . 

Aurantii  Cortex,  842  ;  Elor. 

Aureinetine,  1  gr.  q.d . 

Auri  Broin.  1/64  to  1/5  gr. 

Chlor.,  1/64  to  1/16  gr.  ... 
Cyanid,  1/60  to  1/12  gr. ... 
et  Potassii  Cyanid..  1/64 

to  1/3  gr.  . 

„  et  Sodii  Chlor.,  1/30  to 

1/12  gr.  219 

,,  Trichlor.,  .1/64  to  1/16  gr.  218 
Auricular  Fibrillation  ...  393,  721 

Aurin  .  139,  418 

Aurinaria  . 218 

Cocain.  Hyd.,  1/10  gr.  337 
Hydrarg.  Nit.  ...  466 


667 

218 

270 


33 

3? 

33 


537 

906 

46 

537 

218 

218 

270 


219 


33 

33 


„  Scarlet 
Aurocyanase 
Aurum 
Australene 
Autoclaves 
Autunite 
Ava,  Awa  Root 
Avantine 

Avena  Sativa,  842 ; 
613  ;  Avertin,  246 


...  313 

...  221 
...  218 
...  148 

250,  261 
323,  355 
...  885 


Avenyl, 

Aviation 


122 


Spirit,  1 44  ;  Azadirachta 

Axungia  ...  ...  ... 

Ayahasco  . 

Azafran,  F.E.=  Saffron. 

Azahar  (Flores.,  F.E.= Aur¬ 
antii  Flores  . 

Azobenzol  and  comps. 

Azotite  d’Amyle.  . 

Azur  I.  and  II.,  Azur  II.-Eosin. 


842 

835 

845 


842 

310 

153 

575 


“  B.E.” 

•B.LP.P.* 


939 

284 


DOSE. 


oz. 


NAME. 

B.M.R. 

Bacelli’s  Mixture,  £  to  1 
„  Tetanus  Method 
Bacilluria.  See  Bac.  Coli  Vac¬ 
cine  &  533,  534 
Bacillus  Abortus 

„  Ac.  Butyrici 

„  Lactici  ... 
Acetone. 

Acne  . 

Acidophilus  ... 

Aero  genes  Caps. 


Page 

992.' 

1811 

9311 


33 

33 


33 

99 


33 
3  3 
33 
33 


f» 

33 


33 

33 


99 


33 

33 

33 


33 

33 


99 


31 

33 


3  3 

33 
3  f 
33 


3  3 
33 


33 

33 

33 

33 


9  3 

33 

** 


Aertrycke 
Anthracis 
Asthenogenes 
Bordet. 
‘Bottle’ 
Botulinus 


...  559S 

...  487  F 

...57,  10 
832 

905 ’&  503  3 
...59,  1 2 1 
12,  5463 


503,  550,  609 
905  &  5055 
...  507? 

956  &  612 
.  905  &  503  3 

...  5093 


Bouchard’s  =  B.  .Bulgari¬ 
ans  ...  ...  58,  103 

Bulgaricus  ...  57  et  seq.  103 
Butter  ...  ...  6011 

Caucasicus  57  et  seq.  &  1 0  3 
Coli  Communis  914  &  533  5 


-442 


in  Urine,  391  ;  in 
Water  ...  436- 

Differences  between  B. 

Coli  &  B.  Typh.  ...  436 

Diphtheriae  915  etseq.  &  534 
Diphtheroid  ...  ...  5361 

Doderlein  ...  ...  610 

Dysenteries  917  &  541,544 
Enteritidis  ...  439,509  1 

Friedlander  ...  908  &  567 

Fnsiforrais  (Vincent’s 

Angina)  ...  926,  1097 ' 

Gartner’s  ...  ...  509  1 


546 

547 
57 
11 

536  i 
11 

550  l 


Gas  Gangreme 
Glanders 
Glycobacter  ... 

Gunther’s 
Hoffman 
Hnppe’s 

Influenzas  906,  921  <fe 
Klebs-Lo  filer 

915  et  seq.  &  534 
Koch-Weeks...  ...  536  ; 

Lepras  ...  ...  554 

Malignant  (Edema  545,  559 
Mallei  ...  ...  547 

Massol  ...  ...  10 

Mesentericus  ...  560  i 

Morax-Axenfeld  ...  538 

(Edematis  Maligni  546,  559 
Oppler-Boas  ...  ...  418 

Paratyphosus  948  &  509,606 
Perfringens  ...  ...  546 

Pestis  ...  ...  562 

Pfeiffer’s  ...  921  &  550 

Pneumo,  Friedlander  908 
Pneumosintes  ...  923 

Proteus  ...  ...  568 

Pyocyaneus .  265 

Putriflcus  .  12 

Rheumafeicua  ...  927 
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99 

)» 


99 

99 

9  J 

99 


Name.  Dose.  Page 

Bacillus,  Septus  .  908 

„  Shiga’s  ...  917  &  541 

,,  Sporogenes  ...  12,  547 

„  Subtilis  .  259 

,,  Suipestifer  ...  5S9,  550 

,,  Sulphur  ...  ...  438 

„  Tetani  .  931 

,,  Timothy  Grass  ...  601 

Tuberculosis  934  &  391,593 
,,  Human  <fe  Bovine 

differences  ...  593 

,,  in  Butter,  490  ;  Fseces, 

600  ;  Milk,  see  Milk, 
Urine,  etc.  ...  391 

Staining  ...  598,  601 

Typhosus  and  P-typlii 

948  et  seq.  &  603 
„  inUrine  ...  391 

,,  in  Water...  438 

Vaginae  ...  ...  610 

Variability  of  ...  533 

Vincent’sFusiform  926,1097 
,,  Welchii,1 2,  546;  Serum 
10  Cc.  used  in  Peri¬ 
tonitis  and  Toxaemia  1094 
,,  Whooping  Cough  956  &  612 
,,  Wisp  ’  ...  ...  505 

,,  Xerosis.  ...  ...  536 

Bacteria,  Acid-fast  ...598,  599,  801 
„  Digest! Ldlity  of  ...  899 

,,  Mutability  of  ...  533 

„  Pathogenicity  of  ...  897 

,,  Preservation  of  ...  620 

Bacterial  Emulsions  .  901 

Bactericides.  See  30  et  seq.  &  282 

Bacterins  .  895  et  seq. 

Bacteriological  Notes  ...  ...  503 

(See  also  Bacilli). 

Bacteriolysins  ...  ...  ...  897 

Bacteriophages  .  ...  899,  544 

Baculum  Chrysarobini...  ...  295 

,,  Besorcini  .  752 

Badiane  .  843 

Bael  Fruit.  ...  ...  ...  844 

Bain  de  Vichy .  772 

Bain  dit  de  Vichy  .  772 

Bakers’ Dermatitis  ...  1051,116 

Baking  Powders  .  114 

,,  ,,  Alum  in  ...  115 

Balm  ...  .  ...  870 

Balmain’s  Paint  ...  ...  334 

Balmosa...  ...  ...  ...  73 

Balneum  =  about  25  gallons. 

Aik.—  Sodii  Carb. 

6  ozs.-50  galls. 

Amyli,  $  lb. 

Bituminis  .  299 

Boracis,  2  ozs. 

Furfuris  (Bran.),  4  lbs. 

Picia  Carb . 299 

Potassae  Sulphuratse  .  709 

Salinum  .  770 

Sulphuris,  700 ;  Aik, 

782,  &  799 

Balsam  Aniaeed  .  ...  ...  ®25 


ii. 


Name.  Dose. 

Balsam  Canadense 
Copaibae 
Fioraventi 
Gurjunse,  i  to  2  dr. 
Lanolinatum  ... 
Located! 

Peruv.,  5  to  15  m. 
Tolut,  5  to  15  gr. 

,;  Vitae  Hoffmanni,  1 

4  dr.  . 

Bamber  Oil 
Bandages 
Bandrowski’s  Bas 
Banisterine 
Banting  on  Insulin 


99 

99 

99 

99 

99 

9? 

99 


to 


Page 

162 

624 

702 

843 

843 

702 

843 

843 

811 

556 


129 

260,  270,  435 
33 

...  165 

640 


Baptisia  (Baptisin,  1  to  5  gr.).  .  843 

Barberry.  ...  ...  844,57 


Barbitalum,  5  to  10  gr.  . 

,,  Soluble,  5  to  10  gr 
Barbi'tonum,  5  to  10  gr.  . 

Bardana  . 

Barfoed’s  Test  ... 

Barii  Acetas  . 

Carbonas 

Chloridum,  i  to  li  gr. 
Hypophosph.  i  to  1  gr, 

Nitras  . 

Oleas  . 

Peroxidum 

Sulphas  . 

„  Gelatineux 
Sulphid.,  i  to  1  gr. 

,,  Depilatory. 

„  Thiosulph . 

Barium  Platino  Cy.  Screens 
,,  Water  . 
Bariumised  Wool 

Barker’s  Inju . 

Barley . 

Barosma,  var. 

Barr,  Sir.  J„  on  Lime  Salts 
Basal  Metabolic  Bate  . 
Basham’s  Mixture,  av.  4  dr. 

Basil  . 

Bassia,  var 


99 
99 
99 
99 
99 
99 
99 
9  9 
99 
99 


817 
819 
817 
866 
378 
844 
222 

843 
691 

844 
604 
494 
222 
222 
221 
221 
222 
292 
843 
222 
351 
506 

845 
255 
992 
416 
875 

844,  184 
867 


Bassorin  (I asiosiphon)  Paste... 

Bath  Water  . 

Baths,  Artif.  Sea  Water  ...  770 

Nauheim  and  Salt  257,  779 


„  Sod.  Bisulph . 

Battiste . 

Battley’s  Liq.  Opii  . 

Baume  Analg6sique  . 

de  Fioraventi  ... 
de  Vie  =  Dec.  Aloes  Co. 

Tranquille  . 

Bay  Berries  . 

Bay  Bum. 

Bayer  ‘  205 ' 

Baylahuen 
Bazin’s  Ointment 
Bearberry  Leaves 


99 

it 

99 


779 

435 

629 

73 

702 


Bark  (misnomer) 


Bebeera  Bark 
Beberin  HC1.  and  Sulph, 


501 
...  867 

...  118 
314,  534,  593 
...  854 

...  476 

...  841 

57 
844 
844 


662 
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Name.  Dose. 

Becker’s  Solution 
Beck’s  Bismuth  Paste  . 

Bee  Tincture  . 

Beech  Tar  . 

Beecham’s  Pills 
Beechwood  Creosote  ... 
Beef  Preps.,  581 ;  and 
Wine  . 


Malt 


Page 
,  46 
,  233 
841 
705 
625 
383 


582 


1  gr. 


99 

99 


97 

79 


(leaves,  seeds) 

Belgian  Glossary 
Belladonna  Leaves, 

Fruit 
Indian 
Plasters  ... 

Root,  f  gr. 

„  Assay,  etc.. 

Bence  Jones  Albumose 
Benedict’s  Tests  (and  Modifs.) 

Benger’s  Food . 

„  Liq.  Pancreaticus 

„  „  Pepticus . 

Bengue’s  Balsam 

Benn6  Oil  . 

Benzal  Chloride 


222  &  46 

43 

48 

...  224 

223  &  46 

43 

...  364 

371 
591 
638 
662 
625 
876 
310 


151,  31 


Benzaldehyde,  £  m. 

,,  Green  ...  ... 

Benzaldehvde-HCN  ...  151,  32 

Benzamine  (HC1.)  1/10  to  £  gr.  344 
Benzaminoe  Lar.tas,  £  to  £  gr....  344 

Benzene,  5  to  10  m .  309 

Benzidine  .  ...  393 

,,  and  Sod.  Perbor.  Tabs....  394 

Benzine .  309,  659,  660 

Benzocaine,  3  to  8  gr.  ...  350 

Benzoic  Sulphimide  . .  754 

Benzoin,  Siam,  Sumatra  ...  6,  2 

Benzoin  Reaction  in  C.S.  Fluid  410 
Benzol,  5  to  10  m.  ...  309,  216 

Capsules,  5,  10,  15  m.  310 


310 


„  Chloride  . 

Benzol  -  azo  -  Benzol  -  azo  -  B- 

Naphthol  . 

,,  Mixture  . 

Benzo-Mastiche  . 

Benzoline  . 

Benzonaphthol,  4  to  10  gr. 

„,  Varnish 

Benzo-Piperaz.,  2  to  5  gr. 
Benzo-purpurin 
Benzosol,  4  to  12  gr.  ... 
Benzosulphinidum 
Benzoyl-Chloride 

„  -Ethyl-dimethyl-amino 

propinol  HC1.  ...  350 
„  -Glycocoll  ...  8  &  208,  331 


313 
...  144 

...  869 

309,  659 

...  572 

...  697 

...  703 

...  413 

...  447 

...  754 

310,  508 


77 

99 


Name.  Dose. 

Benzoyl-Hydrate,  5  to  15  gr..., 
-Morphine 

-Naphthol,  4  to  10  gr.  . 
-Peroxide 
-Pseudo-Tropine 

-Salicin...  . 

-Suiphonic-Imide 
-Tetrameth-di-amino- 


Page; 

6 

139 

572:; 

66 

343 

878- 

754 


„  Peptone  with  Malt,  2  to  4 

eth.-di-meth.- 

carbinol  345 

dr 

U.1  •  •  • »  •••  ••• 

684 

Benzyl  Acetate  . 

...  312: 

„  Peptonised  Jelly  of 

639 

99 

Aceto  Salicyl  ... 

...  312: 

„  Tea  Cone.  . 

582 

99 

Alcohol 

311,  442:. 

Beer  .  ...  26, 

493 

9  7 

Benzoate,2to6m.(diluted)  311, 

Beet  Sugar  . 

755 

216 

Beggiatoa  . 

438 

99 

Carbinol  . 

...  3122 

Behring  on  Diph.  Antitoxin... 

896 

9  9 

Chloride 

...  3101 

Belce  Fruetus 

844 

99 

Cinnamate 

...  3122 

Beleno,  F.E.  =  Hyosc3Tamus 

99 

di-chloride 

...  3100 

99 

99 


Morphine  Tart.  .  ...  567; 

Succinate  .  3122 

Benzylidene  Chloride .  310' 

Beraneck’s  Tuberculin  ...  9455 

Berberina?  Cart?.,  HC1.,  Phosph., 
Sulph.,  2  to  6  gr.  ...  844,  164- 

Berberi*  var .  844,1644 

Bergamot  .  ...  1322 

Berginisation  ...  ...  ...  1443 

Beri  Beri  593,  877,  1035  &  505: 

Berkf eld  Filter .  ...  278; 

Beriece’s  Solution  ...  ...  1037 

Berna  Milk  .  588- 

Bernsteinsaure  (Ac.  Succinic)  835 : 

Eery  Ilium  Tubes  .  293; 

Besredka  on  Vaccines  per  os 

898,  950 

Beta-Borocaine,  I  grain 
Betacaine,  1/10  to  £  gr. 

„  -  Borate,  f  gr. 

Betaine  HC1.,  1  to  8  gr. 

Beta  Vulgaris . 

„  -Eucaine,  HC1.,  344  ;  Lact. 

£  to  £  gr.  .  344 

Beta- Naphthol,  3  to  10  gr.  570  &  6,  275  i 
Benzoas,  4  to  10  gr.  ...  572 

Salicyl  ...  572: 


349 1 
..  344  i 

,..  349) 
..5,  216  5 
5  . 


99 

99 


Betel  . 

Betol,  3  to  8  gr. 
Bettendorf’s  Reagent  . 

Betula  Alb . 

Betula  lenta,  72  ;  Betulol 
Bhang  ... 

Bial’s  Test 
Biddie  ... 

Bieber’s  Reagent 
Biebrich  Scarlet  . 

Bikh  ...  . 

Bilberry  . 

Bile  Beans  . 

Bile  Tests  . 

Bilharzia  (and  Therap. 


841, 844 
572,  216  i 
...  36  i 

...  705  ii 

...  73 

...  266  , 
...  379 

26  it 
...  135  » 

313,  61 
...  835 

...  872 
...  625  7 

...  365  - 

Ind.) 


162,  471,  529 

Biliary  Antiseptics  .  451 

Bilious  remittent  fever  ...  613 

Billroth’s  Cambric  .  4  35 

Biloptin  .  ...  682 
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Name.  Dose.  Page 

Bilsenkraut  =  Hyoscyainus  ...  501 

Bimital .  193 

Biniodide  Lotion,  Solubes  and 


other  preps.  463  et  seq. 

83 

a  OQclp  • 

465, 

761 

‘  B.I.P.P.'  . 

234 

Bi-quin  yl 

... 

243 

Birch  Tar,  705 ;  Birch,  Sweet. 

65 

Bird  Lime  (Japanese)  ... 

... 

894 

Birth  Control . . 

729 

Bisedia,  1  dr . 

229 

Bish  ...  . 

835 

Bisciniod,  £  to  1  gr.  ... 

... 

230 

Biscuit  Foods . 

... 

587 

Bishop’s  Mechod 

... 

629 

Bismarck  Brown 

535 

Bismolan 

625 

Bismosal,  £  to  1  dr.  ... 

... 

229 

Bismostab  . 

•  •  • 

242 

Bismuth  Metal  for  inju. 

•  •  • 

242 

Bismuth  in  Syphilis 

•  •  • 

240 

Bismuth  and  Soamiu 

•  •  • 

241 

„  Comps.  Organic 

... 

49 

Bismuth  Acetamino-oxyphenyl- 

arsenas 

•  •  • 

193 

,,  Alkali  Tartrates 

•  •  • 

238 

,,  Alloys 

... 

48 

,,  Arsanilas  (Shircore)  . 

241 

,,  Benzoas,5  to  20  gr.  227. 

216 

,,  6-naphtholas 

«  •  • 

237 

,,  Bronze 

43 

,,  Carbolas 

... 

237 

„  Garb.,  5  to  20  gr. 

227 

',  49 

,,  Cinch.  Iodid.,  £to  1  gr. 

230 

,,  Citras,  2  to  5  gr. 

229, 

216 

,,  ,,  Gauze... 

... 

229 

,,  Colloidal 

... 

365 

,,  et  Ammon.  Citr., 

2  to 

o  gr •  •  • • 

... 

229 

,,  et  Cerii  Salicyl., 

5  to 

20  gr. 

•  •  • 

233 

,,  Emetine  Iodide 

•  •  • 

531 

Gallas,  8  gr.  ...  236 

Hydroxyd,  5  to 

20  gr.  231,  243,  49 
Meals  .  ...  228,  232 

Mucilago  .  232 

Nitras  Cryst.,  5  to  10 

gr .  ...  231 

Nucleinas,  20  to  40  gr.  281 
Oleas,  5  to  10  gr.  ...  604 

Organic  derivs.  ...48-50 
Oxide  hydrated  ...  231 

Oxidum,  5  to  20  gr., 

231, 243 

Oxybenzoas .  227 

Oxybrom,  5  to  7  gr.  232 
Oxycarb.,  5  to  20  gr.  227 
Oxychlor,  5  to  20  gr.  231 
Oxyiodid.,  5  to  10  gr.  232 
Oxyiodogallas  236,  216 
Oxynitras ,  5  to  20  gr.  233 
Oxysalicyl,  5  to  20  gr.  232 
‘  Panama  ’  ...  528,  537 

Pancreatin,  1  to  2  dr.  230 


Name.  Dose.  Page 

Bismuth  Paraffin  Emulsion,  1 

oz.  mane  .  ...  657 

>>  „  Injection  ...  233 

„  Paste  (Beck’s)  ...  233 

„  Phenas,  10  to  30  gr.  237 

„  Pot.  et  Sod.  Tart.  ...  239 

„  „  Sterules  ...  242 

,,  Potass  Tartrates  ...  239 

,.  Pyrogallas,  2  to  8  gr.  238 

,,  Salicylas,  232,49,216 

„  Sod.  et  Pot  Tart.  239,  49 
„  Sterules  ...  242 

,,  Sod  Tart  Neut.  ...  238 

„  Sod  Tart  Acid  2  to  5 

gr.  ...  ...  ...  239 

„  Subcarb.,  5  to  20  gr.  227 

,,  Subgalias,  8  gr.  236,  21 Q 

„  Subiodas  .  834 

, ,  Sub  nitras,  5  to  20  gr. 

233  &  49 

,,  Subsalicyl,  5  to  20  gr., 

233;  Basic.  ...  232 

,,  Sulphocarb.,  4  to  8  gr.  233 

„  Tanuas,  10  to  30  gr.  237 

,,  Tartras  Solub.,  2  to  5 

gr . 239 

„  Test  Meals  ...  228,232 

„  Tribromphenas,  5  to 

20  gr .  20 

Bismuthyl  .  242 

„  Tartrates  .  238 

Bismutol  Sterules  .  242 


Bismutose,  15  to  30  gr . 237 

Bistovol  ...  ...  ...  193 

Bisurated  Magnesia,  £  dr.  ...  545 

Bisuroids  .  ...  639 

Bites,  Insect  . 1036 

Bitter  Apple,  2  to  8  gr.  ...  380 

Bitter  Bush  . 849 

Bitter  Sweet  . ...  887 

Bitter-free  Cascara,  i  to  £  dr.  .  278 

Bitumarine  ...  300 

Bitumen . 300 


Biuret  Reaction  95,  363,  364,  532 
Blackberry,  Norwegian  ...  882 

Black  Draught,  I  to  2  ozs.  ...  886 

„  Ilaw  .  493,  894 

,,  Precipitate  .  458 

„  Wash  .  475 

Black- water  Fever  73/,  1037  &  508 
Blair  Bell’s  Calcimeter .  405 


Bladder  Wrack 
Blair’s  Gout  Pill 
Blair’s  Tooth  Pdr. 
Blanc  de  Baleine 
Blanc  de  Perle 
Blastomycosis 
Bland’s  Pill 
Bleaching  Pdr. 
Blenosan 
Blepharis  Cap 
Blighia  Sapida 
Bliss’  Cure 
Blistering  Fly  . 
Blist  ering  Liquid 


858 
62  5 
253 
849 
...  231 

509  &  Therap.  Ind. 

412,  79 
...45,  53 
...  624 

...  844 

...  844 

...  717 

267  et  seq. 
...  269 
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Dose. 


33 
3  3 
3  3 


Name. 

Blood  Agar 

,,  Benzidene  Test  for 
,,  Bilirubin 
Calcium  in 
Carbon  Monoxide  in 
Coagulability  of... 

Colour  Index  ... 
Corpuscle  Tests  :  Estn.... 

in  Faeces . 

Guaiacum  Test . 

Hseinachromogen  Test... 
Haemoglobin  Estn. 

Hyd.  Ion  Concentn. 
Kastle-Meyer  Test 
Leucocyte  Count 
Lime  Salts  in 
Phenols  ... 

Platelets... 

Potash  content 
Precipitin  Test 
Pressure 


Page 
...  818 
...  393 

...  61  1 
...  404 

...  SOI 
254,  402 
...  396 

395 
411 
332 

393 

394 
403 
394 

396 
255 
405 
401 
405 


S92 


154,  579,  717,  1038, 

402 


33 
3  3 


3  3 
33 


33 

33 


‘Purifiers’ 

Beaction  of 
Boot 

Serum  (Loftier’ s) 

Staining . 

Sugar  Estn., 

See  also  Insulin. 

Tests 

Thymolphthalein  Test... 
,,  Transfusion 

,,  Urea  Estn.  . 

,,  in  Urine... 

,,  Viscosity  of 
Blosser’s  Bemedy 

Blue  Alkali,  Aniline  . 

„  Gum  Tree  (Eucalypt.)  ... 
Blueberry 

Blue  Methylene,  1  to  4  gr. 

Blue,  Nicholson’s,  2;  Night, 
325;  Opal,  2,  Patent 
A,  325  ;  Spirit,  2 ; 
Water  Soluble 
„  Unction,  457  ;  Pill 

Boas’  Test  . 

Body  Vermin  .see  N.C.I.,  Verrni- 
jelli,  Lefroy’s  Emulsion,  also 

Parasites  . 

Boeck’s  Egg  Med. ,61 9  ;  Lotion 
and  Liniment 
Bogbean... 

Bog  Moss  . 

Bohadschia  Aphrodisiaca 

Boldoa  Fragans  . 

Boletus  Larieis,  10-30  gr. 
Bolton,  John  A.  on  Washing... 

Bolus  Alba  . 

Bonain’s  ‘  Mixture  ’  . 

Bonduc  Nut  . 

Bone  Marrow  Extract,  Bed  ... 
Bon  Voyage  £  oz.,  41 ;  Tabs.... 
Bonney  &  Browning’s  Violet 
and  Green  . 


884 


...  884 

535,  619 
...  398 

405-408 


393 

394 
995 
384 
392 
402 
717 

2 

613 

872 

325 


2 

456 

415 


1081 

706 

870 

785 

854 

844 

836 

762 

142 

334 

844 

958 

42 

324 


Name.  Dose.  Pages 

Books,  to  Disinfect  ...  ...  272 

Boracite,  60  grs.  .  Ill 

Borage  .  506,  889 

Bora  ted  Hydrogen  Peroxide  ...  495 

Borax,  5  to  20  gr . 12,  3 

Borax  Carmine  .  .  4011 

Bordeaux  Bx.  ...  ...  ...  314i 

Bordet-Gengou  Iieaction 
„  Gono.  550  ;  Syph.,  579  ; 

Tuberc.  .  602? 

Bordet’s  Vaccine  .  956 

Boric  Acid  and  Starch  Powder 

and  with  Zinc  .  829) 

Boric  Cream  ...  ...  ...  11 

„  Gauze,  Lint  &  Wool  ...  9) 

„  Petroleum  Jelly .  11 

Borneol  Salicyl  .  73  3 

Borneol-isovalerianate  .  ...  826' 

Bornyl  Acetate .  1365 

Borocain,  £  to  1£  grains  133,  349 

Boron  .  3 1 

Borovertin,  15  to  60  gr.  ...  452: 

Borrel’s  Blue  .  558 ; 

Borrelia  recurrentis  .  SS8 ! 

Bosch  Yaws  ...  ...  ...  552 

Botany  Bay  Kino,  5  to  20  gr....  856 
Botulism  and  Antitoxin  1039,509 

Bouchard’s  Bemedy  .  42 

BOUGIES,  244,  270  ;  Aural  ...  218 

,,  Nasal,  244 ;  ‘  X  ’  Bay  ...  294 

,,  URETHRAL  GELATIN, 

2£  and  4  in.  (dip  in 
warm  water)  .  ...  244 

,,  Argent.  Proteinate, 

£  grain  .  177 

,,  Bellad,  Ale,  Ext.,  1£  gr.  — 

,,  Bellad.  Ext.  gr.  etc. 

Ext.  Opii.,  1  gr.  ...  — 

,,  Cocaine,  £  gr .  334 

,,  Cotarnine  HCL,  £  gr.  ...  574 

,,  Ext.  Krameriae,  1  gr.  — 

...  177 

...  177 


5  9 
J  9 
99 
» 
>9 


Leistikow’s 

Neisser’s  . 

Opium,  1  and  2  gr. 

Silver  Nitrate,  £  gr. 

Stypticin,  £  gr.  to  f  gr. 
Thalline,  1  gr.  and  2  gr. 

Zinc  Acet.,  Chlor.  and 
Sulph.  £,  £  and  1  gr.  etc. 

Zinc  Sulphocarbolate,£gr. 
URETHRAL  WITH  CACAO 
BUTTER  (dip  in  Catheter 

Oil)  . 

Bellad.,  Ext.  Bad.,  £  gr. 
Bismuth  Oxychlor.,5,10  gr. 
and  c.  Lead  Acet,  1  gr. 

Cocaina,  £  gr . 334 

Copper  Oleate,  5  gr.  ...  602 

Cotarnine  HC1.,  £  gr....  574 

Eucalyptus  Oil,  10  m.  ...  — 

Eucalyptus  Oil,  10  m....\ 
Iodoform,  5  grs.  .../ 
Iodoform,  3  and  5  gr.  — 
Lead  Acetate,  £  gr.,  £  gr. 
Mercurome  .  48 J 


244 


508 
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Page 

177 


Name.  Dose. 

BOUGIES,  Neisser’s  ... 

„  Opium,  1  and  2  gr. 

„  Orthoform,  5% .  346 

,,  Potass.  Permang.,  -}  gr.  555 
»  Proflavine,  k  gr.  ...  306 

,,  Silver  Nitrate,  £  gr.  ...  175 

„  Stypticin,  £  gr . 574 

„  Tannic  Acid,  1  gr.,  and 

with  Opium,  1  gr.  ...  — 

,,  Zinc  Chlor.  and  Sulph., 

i  to  1  gr,  — 

,,  Zinc  Permang.  }  gr.  ...  556 

Bouleau  Huile  de,  .  705 

Bovril  ...  ...  581 

Bow’s  Liniment  ...  ...  625 

Brachyisena  Elliptica  in 
diabetes. — J.  M.  Watt,  P.J., 

June  30/28,  602. 

Brain  Extract  ...  959 

Brand’s  Meat  Juice  .  582 

„  Nutrient  Pdr . 583 

Brandish’s  Solution  .  709 

Brandy .  118  &  26 

Brass  Oil  .  391 

Brass  Paste  ...  ...  ...  390 

,,  ,,  Picric  .  391 

Brassica  var . 763 

Braxy  .  547 

Bread  and  Flour  ...  ...  107 

,,  in  London  Tea  Shops...  121 
,,  making  ...  ...  ...  118 

,,  North  Country .  121 

,,  Potato  Starch  in  ...  117 

,,  Report  Dept.  Com.  on 

Chemicals  in...  ...  120 

,,  Standardisation...  ...  107 

,,  Starchless  ...  ...  591 

,,  Vitamin  B  in  ...  ...  Ill 

,,  Wholemeal  v.  White  ...  107 

,,  Yeast  used  for  making...  Ill 
Breast  Feeding  ...  ...  588 

Bredig’s  Process  ...  ...  366 

Brilliant-Green  324  &  270,637 

„  Ointments  ...  325 

British  Spas  ...  ...  ...  459 

Broadbent’s  Mixture  £  oz.  ...  739 

Brom-Alburnen,  10  grs.  ...  246 

Bromal  Hydrate,  2  to  5  gr.  245,218 
Bromalin,  Br.-ethylformine,  5 

to  30  gr .  245,216 

Bromeikon .  ...  686 

Brometone,  5  gr.  ...  246,216 

Bromides,  244;  Estim.  ...  152 

Bromidia,  $  to  1  dr.  ...  283,  626 

Bromine  Sterules  ...  244  &  388 

,,  in  Org.  Comps.,  libera¬ 
tion  of  ...  ...  85  &  50 

,,  Paraffin  ...  ...  519 

Brominol  (10%),  i  oz.  =  20  gr. 

Pot.  Brom.  ...  245 

„  (33%),  10-60  gr.  ...  245 

,,  Mixture,  £  oz.  ...  245 

Bromocarpin,l  dr.-loz.acc.  to  age  696 
Bro  modiethyl- Acetyl-Urea  ...  820 

Bromoform,  £  to  2  m. ...  246,216 


Name  Dose. 

Bro  m-iso  -valeriany  1-urea 
Bromo-cresol  purple  ... 

,,  phenol  blue 
,,  Thymol  blue  ... 

Bromol,  £  to  2  gr. 

Bromo-protein,  10  gr. ... 

Bromo-Ray,  4  to  7  Gm. 
Bromphenobis,  5  to  20  gr. 

,,  Gauze 
Brompton  Blacks 
Brompton  Cough  Specific 
Bromsulphalein. . . 

Bro  mum 

Bro  mural,  5  to  10  gr. 

„  Tablets,  5  gr. 

Bronamalt,  1  to  2  dr.  . 

Bronchial  Asthma,  Peptone 
Bronchial  Glands 
Bronchiectasis,  lodinol  in 
,,  Lipiodol  in 

Bronchitis,  Vaccines  in 

(See  also  Therap.  Ind.). 
Bronchoscopic  Insufflation  .. 

Brooke’s  Ointment  . 

Broom . 

Broth,  Nutrient . 

Brownian  Movement . 

Browning  on  Acriflavine 
,,  Brill.  Green 
Brown’s  Bronch.  Troches 
Brucea  Sumatrana 
Brucine  and  Salts, 1-12  to 

Brunol  ...  . 

Brun ton’s  Snake  Lancets 
Bryant’s  Sherry 

Bryony  . 

Bryone  (Jalap) 

Bryonia  (var.) . 

Buba 
Buchu 
Buckbean 

Buckthorn  . . 

Buffer  Solutions  and  Salts 
Buginaria. — Nasal  Bougies, 

Elastic  Gelatin,  3/%  in.  long  244 
Bugmarium  Ac.  Borici,  5  gr.;' 

Ac.  CarboL,  £  gr.  ... 

„  Coeainse  HC1.,  h  gr.  ... 

„  Cupri  Sulph.,  3-10  gr. 

and  £  gr.  ...  ...  V  244 

„  Iodof.,  i  gr.  and  £  gr. 

„  Zinci  Sulph.,  1-10  gr. 

,,  /Aluminis,  1-10  gr.  ... 

,,  \Zinci  Sulph.,  1-10  gr.^ 

Bugloss  .  .  855 

Bugs  to  kill  . 1081 


Page 
821,  218 

187,  608 
187 
187 

20 
246 
686 
20 
20 
860 
626 
147 
244,  50,  270 
821  &  218 
...  821 
...  550 

in  667 
...  961 

87 

521,  88 

907 


.  228 
.  602 
.  784 

G17 
.  362 

et  seq . 
...  324 

...  626 
...  844 

gr.  844 
73 


30! 


554 

519 

845 

864 

845 

552 

845 

870 

858 

131 


Bulgarian  Bacillus 
Bungpagga 
Bunter’s  Nervine 

Burdock  . 

Burgess’  Oint.  and  Pills 
Burgi’s  Theory 

Burgundy  . 

Burgundy  Pitch 
Burn,  J.  H.,  on  Pituitary 


57  et  seq.,  10 
...  511 

...  626 
...  866 
...  626 
...  569 

26 

...  704 

968, 969 
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Name.  Dose. 

Burn,  on  Ergot  .  . 

Bums,  Paraffin  Treatment  ... 
See  also  1041 

Burnet,  Great  =  Sanguisorba  off. 
( Rosacece ) 

Burney  Yeo’s  Catarrh  Mist., 
149,  Chlorine  and  Quinine 

Mixture,  1  oz.  . 

Burow’s  Solution  . 

Burri’s  Ink . 

Burt’s  Fluid  . 

Busserole  . 

Butcher’s  Broom  Tar 
Buteoe  Oummi,  866;  Semina... 

Butol  Emulsion  . 

Butter  Analysis  . 

B.  tuberculosis  in 

of  Antimony  . 

,,  Nut  ...  ...  ... 

„  of  Orris  . 

Buttereloth  . 

Buttermilk  . 

Butyl-Choral  Hyd.,  5  to 


PAGE 

403 

654 


55 

55 


20 


Butyl-Ethyl-Malon-Urea 
Butyl  Salicylate 

Butyn  ...  . 

Butyric  Ether . 

Buxine  ... 

Bynin  (et  Amara),  2  to  4  dr. 


Bynol  . 

Byno-Lecithin,  £  oz. 
Bynoplasma,  £  oz. 
Bynotone 


737 
140 
577 
300 
841 
705 
845 
598 
...  489 

...  4S0 

33 

...  864 

...  864 

...  435 

60,  10 
gr.  247, 
218 

...  821 
73 

354,  69 
...  840 

...  844 

...  549, 
626 


626 

540 

973 

959 


Cacao  and  Cacao  Butter 
C.  B.  Q.  Tabs,  and  Lin. 

.  E .  ...  ...  ...  ... 

Caapi  ...  ...  ...  ... 

Cabalonga  de  Tabasco 

Cachets  .  . 

Cachets,  Oxyquinotheine 
Cacodyle,  185  ;  “  New  ” 

Cacodyl  Oxide  .  . 

Cacodyliacol,  £  to  2  gr. 

Cactus,  849  :  Caetina  Pellets... 
Csesalpinia  Bonducella 
Cadmium,  164;  Sulphate 

,,  Tungstate . 

Caduin  . 

Caffe/ina,  1  to  5  gr.  248  &  51,  218 
Caffeinae  Citras,  2  to  10  gr.  249,  218 
„  Eff.,  1-2  dr. 
Di-iodo-hyd.  ... 

HBr.,  |  to  5  gr. 

HCL,  £  to  5  gr. 

Hydriodid.,  £  to  5 
Salicyl.,  1  to  4  gr. 
Sodio-Benz„  max. 
gr.  p.d. 

Sodii  Iodid.,  2  to  10  gr. 

Sodio-Sal.,  1  to  5  gr.  250,  52 

218 

Tri-Iodid.,  2-4  gr.  ...  251 


804 

628 

288 

845 

600 

698 

252 

188 

185 

186 
849 
844 

37 

293 

626 


55 

55 


55 

55 


55 

55 


gr. 

45 


250 

251 
250 
250 
250 
250 


250 

252 


Name. 

Caffeinae 


Dose. 

Val«r.,  £  to  3  gr. 


PAGE! 

252. 

Caffeine-Chloral,  3  to  8  gr.  hyp.  252. 

..  6144 

..  692 . 


Cajuput,  845 ;  Cajuputol 
Calabar  Bean,  1  to  4  gr. 
Calabaza  F.E.  =  Cucurbita 
Calamina  Prsep. 

Cal  Apagado,  =  Calc.  Hydras. 

Calcidin . 

Caleb  Aceto  Salicyl,  5  to  15  gr. 

,,  Bisulphis . 

„  Bromid.,  10-20  gr. 

„  Cacodylas,  £  to  2  gr. 
Carbide 


829  5 


5  5 
55 


55 

55 


55 

55 

55 


55 

55 


258 
77 
18: 
244,  51  i 
..  186 
52 1 


Carh.  Proecip.,  15  to  60  gr.  253 
Chloridum,  5-15  gr.  253,  53 
as  haemostatic  ...  254 

Cyanamidum  ...  ...  522 

Dibromobehenate  15  to 

45  gr.  ...  523,  218 1 

Fluoridum,  £  to  £  gr.  ...  833  5 

Formas,  3  to  5  gr.  ...  35) 

Glyceroph.,  3  to  10  gr.  36,  7, 


55 

55 


55 

»5 


55 

55 


„  Solubilis  ... 
Guaiacol-Sulphonat. 
Hippuras,  5  to  20  gr.  ... 
Hydras 

Hypochlor.  (Chlorinat.)  . 
Hypoph.,  3  to  10  gr.  ... 
Todas  and  Preps., 3  to  4  gr. 
Iodidum  (in  dilute  solu¬ 
tion),  2-4  gr.  ... 

Iodobehenas  . 

Xodo-Ricinoleas,  3  gr.  ... 
Lactas,  10  to  30  gr. 

55,  254  et  seq, 
Lactoph.,  3  to  10  gr.  ... 
Margosas  ... 
Monosaccharate  ... 
Naphthol-sulphonas, 
to  30  gr. 

Nitras  . 

Oleas  . 

„  Colloidal 


218 

37 

448  5 
84 
260 
45  ; 
690 
834 


258  - 
522 
622  : 


10 


£13 

56  i 
843 
260  * 


362  ! 

53  i 
604 
370  I 


Permanganas 

555  & 

276 

Peroxid.,  3  to 

10  gr.  ... 

259 

Phosph.,  5  to 

15  gr.  ... 

259 

,,  Acidus, 

5  to  20  gr. 

259 

„  Di-Acid, 

5  to  20  gr. 

259 

,,  Di-basic, 

10  to  30  gr. 

259 

,,  Monoacid,  10  to  30  gr. 

259 

„  Monobasic,  5  to  20  gr. 

259 

Saccharas,  8-30  gr. 
Sulphas,  20-30  gr. 
Sulphid.,  £  to  1  gr. 

Sulphis  . 

Sulphurat.  Sol.  ... 
Superoxidum 

Tungstas . 

Calcinol,  3  to  4  gr. 
Calcium  52,  and  the  Blood 
Carbide 
Colloidal 


260,  218 
...  260 


5  5 
55 
55 
55 


55 

55 

55 


...  260 
18 

...  261 
...  259 

...  295 

...  834 

254,  494 
...  52 

...  370 


Deficiency 

thyroid 


and  Para- 


994 
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Name.  Dose.  Page 

Calcium  Diuretin,  7  to  15  gr....  806 

,,  Estimn.  in  Blood  and 

Urine  ...  ...  404 

,,  Hydride  .  141 

Calculi . 387 

Calendula  . 845 

Calf  Lymph,  Glycerinated,  etc.  952 

Californian  Syrup  of  Figs  ...  626 

Caliche  .  510,  85 

Calmette-Gufjrin  on  Vaccina¬ 
tion  of  Newborn  ...  ...  944 

Calmette’s  Ophthalmic  Reaction  947 
Calomel,  l-  to  5  gr.  ...  473,  82 


,,  Cream .  455,  475 

,,  ,,  Lambkin,  10  m.  .  475 

mi 


473,  82 
..  475 

..  778 

97 

..  337 

..  273 

..  659 


Duret’s 
Ointment 

Calorex  Glass  . 

Calorie  Values  of  Food 
Calorific  Fluid  ... 

,,  Woo!  ... 

Calot’s  Creosoted  Oils  ... 

Calotropis.  Syn.  Mudar  I.C. 

Add.  See  Edn.  XV.,  p.  852. 

Calox  ...  ...  ...  ...  259 

C alum, bee  Radix...  .  84  5 

Calvert’s  Carbolic  Acid  ...  264 

Calvert’s  Sugar  Estn .  407 

Calx  Chlorinata  .  ...  45,  53 

,,  Sulphurata ,  J-l  gr.  ...  260 

Cambogia,  ?  to  2  gr .  845 

Cammidge  on  Diabetes  ...  1052 

Cammidge’s  Reaction .  380 

,,  Modified  Benedict  Test  371 

Camphine  .  699 

Camphoid  .  361 

Carnpho-Phenique  ...  ...  205 

Camphor  .('And  artif .),  2  to  5  gr.  262,  54 
Camphor  Ball  .  ...  ...  263 

,,  Essential  Oil  of  ...  262 

,,  Linim.  .  ...  ...  262 

,,  Monobrom.,2to  10  gr.  265 

218 

,,  Salic.yl.,  1  to  5  gr,  ...  265 

,,  Synthetic  ...  262  &  54 

Camphorated  Carbolic  Acid  ...  15 

„  Chalk  ...  ...  263 

,,  Chloroform  ...  289 

„  Wool  .  264 

Camphre  de  Persil  ...  ...  169 

Canada  Balsam,  Nylol,  etc,  162 

Canadian  Hemp  Root  ...  170 

Cancer  ...  ...  ...  ...  511 

Acid  production  in  ...  531 

Antiserum  ...  ...  530 

Arsenic  ...  ...  ...  527 

Begg  and  Cramer  on  chem¬ 
icals. — L.  ii./ 29,697- 

Betel-chewing .  529 

Biochemical  concepn.  of  512 
and  Blood  Alkalinity  ...  531 

,,  ,,  reaction  of...  519 

Blumenthal  on. .  ...  526 

Botelho  Reaction  in  ...  523 


5  9 

yy 


Breast 


514,  517 


Name, 

Cancer 


yy 

yy 


yy 
yy 
y  y 


Page 

Brit.  Empire  Campaign  517 
of  Buccal  Cavity  ...  514 

Causation  ...  519,  523 

Cell  .  518,  520 

of  Cervix  Uteri  (and  see 
Radium  and  X-Rays) 

514,  517,  518 
Chemotherapy  in  ...  515 

Coley’s  Fluid  in  ...  531 

Constitutional  Disease  .  522 

Death  Rate  .  529 

Diagnosis,  515,  521  ; 

Oleic  Acid  Method...  521 

Diet  in .  512,525 

and  Diphtheroid  B.  524 
Distribution  of... 

Etiology  of 
Fat  Examination 
Filter-passing  Virus 
Fluorescein  in  ... 
and  Glycogen  ... 

,,  Glycosuria 
Goat  Serum  in... 


523, 


524 
514 
521 
526 
531 
...  524 

...  522 

1042,  511 


Gye’s  work  on...  ...  525 

Imp.  Res.  Fund’s  Rep.  512 

Increase  .  520 

Internat.  Conf. ’28  ...  513 

„  Cong.  ’13  ...  513 

Iodophil  Reaction  ...  521 

Irritation  518,  520,  527 

Lead  372,  374,  511,  615,  530 
League  Enquiry  ...  51s 

Lipase  Theory...  ...  521 

Lymph-stasis  precursor. — 
Handley,  B.M.J.  iL/29,607. 
Manchester  Campaign. . .  517 

and  Meat  .  525 

,,  Metabolism  ...  522 

Min.  Health’s  Repts.  on  518 
Mule-spinner’s...  517,529 
Natural  duration  of  ...  530 

Occupational .  515 

Paraffin  and  ...  527,  528 

and  Protists  ...  523 

Radiology,  515  (and  see 
Radium,  340,  and  304) 
X-rays  in — Johnson,  B.M.J. 
iL/29,  618. 

of  Rectum  ...  514,  518 

Rous  Tumours. ..  ...  527 

Serum  Diagnosis  of  ...  523 

Shaw  Mackenzie  on  521,  522 

,,  Sodium  Oleate  in  761,  521, 

522,  530 

,,  of  Stomach,  516.  521, 

523  ;  Chlorides  in,  521,  523 

,,  Survivorship  Table  ...  530 

,,  Tar  and...  ...  527,  528 

,,  Theories  on  ...  523  et  seq. 

,,  Transmissibility  ...  512 

,,  Treatment  ...  ...  530 

,,  and  Vitamins .  524 

,,  Young-Glover  organism  525 
(See  also  Therapeutic  Index,  1042) 
Candle  Nut  Oil  866 
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INDEX  AND  POSOLOGICAL  TABLE. 
FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL. 


II. 


Dose. 


Name. 

Caaella  Alba 
Cane  Sugar 
Cannabin  Tannate 
Cannabinol 
Cannabis  Tndica 
Cannabis  Sativa 
Canned  food  poisoning 
Cantharis,  1-16  to  i  gr. 
Cantharidinum  ... 

Canton’s  Phosphorus  .. 
Caoutchouc  and  Liquor 

Cape  Geranium  . 

Cape  Gooseberry 
Capps’s  Method 

Caprokol,  2  to  10  gr.  . 

Capsules,  3  to  4  thrice 


Page 
138,845 
755.  157 
2  to  10  grs.  267 

.  266 

266  &  54 
266,  845 
...  510 

267,  55 
268,  218 
...  '  260 


871 

844 

187 

753 


73 


55 

55 

55 


(and 


55 

55 

55 


*5 

55 

55 


Amyl  Salicyl,  3  gr. 
Amylene-Chloral,  8  m... 
Amylene  Hydrate,  10  m, 
Apiol,  3,  5,  and  10  m.... 

„  5  m..  Ergotin,  2 

grs . 

Arsamin,  1  and  2  gr.  ... 

,,  1  gr.  c.  Blaud  5  gr. 

,,  c.  Quinin.,  3  grs. 
Benzol,  5,  10  and  15  in. 
Benzyl  Benz.,  3,  5  m.  . 
Benzyl  Suec.  5  gr. 

c.  Papav.  $  gr. 

Blaud  Pill,  5  gr. 

comps.)  . 

Blenosan  . 

Brometone,  5  gr. 

Brominol,  33%,  2  Gm.  . 
Bromoform,  j  m. 

Calc.  Iodoricinoleate,  3 

grs . 

Calc.  Permang.,  i  gr.  ... 
Carbol.  Acid,  1  and  2  gr. 
Cascara  (mild) 

Cascara  (strong) 

„  (mild)  c.  Euony- 
min,  1  gr. 

Castor  Oil,  £,  1  dr.  (and 

Co.) .  620,  621 

Celery  Oil,  3£  and  5  ra,  170 
Chaulmoogra  Oil,  5  to 

20  gr .  607 

Chemical  Food,  1  dr....  418 

Chloretone,  5  gr.  ...  248 


coy 

839 

169 

169 

190 

190 

190 

310 

312 

312 

412 

624 

246 

245 

246 

622 

555 

18 

277 

277 

277 


Name.  Dose. 

CAPS.,  Chlorodyne,  5  m. 

„  Chloroform  5  m.  &  10, 
20,  30  &  60  m.  Sterules 
Chloromorph.  Sol.,  5  m. 
Cinnamic  Aldehyde,  1  m 
Cinnamon  01.  2£  m.  c. 

Quin.  1  gr . 

Cinnoxyl  . 

Cod.  L„  Oil,  1  dr. 

/  Cod.  L.  Oil,  19  m. 

\  Creosote,  1  m„ 

and  with  Blaud  P.  ... 
Codein  c.  Ext.  Cannabis 
Codehne  et  Valerianae 
Comp. 

Colchicine  Salicyl.  =  1/250 


Page 

290 


55 

55 


55 
55 
5  f 
55 
55 


"> 


289 

290 
26 

298 

312 

617 

617’ 

617 

356 

356 


daily  . 

753 

•  •••  •••  ••• 

359 

Caprylic  Alcohol  . 

385 

55 

Copaiba,  5,  10,  15  m„  ... 

6241 

Capsicin,  1-20  to  1-10  gr.  271, 

2Hd 

55 

/  Copaiba,  5,  10  m.  \ 

6241 

Capsicum,  i  to  i  gr . 

271 

55 

\  Cubeb  01.,  5,  10  m.  / 
Copaiba,  5  c.  Santal,5m. 

Capsicum  Gamgee  Tissue 

273 

55 

624  i 

„  Wool  . 

273 

55 

Creocarb 

385- 

Capsogen  . 

273 

55 

Creosotal,  5,  10  m. 

386 

CAPS.,  Gelatin  (Gl  =  G!ass)  ... 

698 

55 

Creosote,  3,  5  m. 

385  . 

„  Agrimony  Ext. 

837 

55 

Creosote  Valer.,  8  m.  ... 

3S7 

,,  Allyl  Sulphid.,  1,  2  m. 

837 

55 

Cubeb  Oil,  10  m. 

853 

,,  Ammonia  (G!.)  3  m.  ... 

148 

55 

Cubeb,  5,  c.  Santal  Oil, 

,,  Ammon.  Quin.  —  1  dr. 

5  in ....  ...  ... 

624 

Tinct.  . 

738 

55 

Cyllin,  1  and  3  m. 

32 

„  Amyl  Nitrite  (Gl.),  1,  2, 

55 

Cyperi  Ext.  Liq.,  5  m.... 

54 

3,  4,  5,  6,  and  10  xn. 

153 

55 

Damiana  Ext.,  (30  m. 

55 

55 


55 

55 


55 

55 

55 

55 


Liq.)  854 

Dormiol,  8  in.  ...  839 

Easton  Syrup  =  £  &  1  dr. 

et  aa.  c.  Arsen.,  1/50  gr.  420 
Ergot  and  Apioi  ...  169 

Ergotin,  3  and  5  gr.  ...  405 

Erigeron  Oil,  5  m.  ...  856 

Ethylene  Bromide,  1  m.  836 
Ethyl  Chlor.  (Gl.  Spray 
form),  3,  5,7,  &  50  Cc., 
also  Tubes  (local)  ...  ill 
Ethyl  Iodid.  Co.  (Gl.)...  113 

Ext.  Filicis  Liq.,  15  m.  422 
Fehling’s  Sol.  (Gl.) 

1  Cc .  374 

Fel  Bovin um,  5  gr,  ...  411 

Ferri  Carb.  Sacch.,  5  gr.  412 
Ferri  Glyceroph,  Co. 

1  i.d .  37 

Formalised  Gelatin  ...  698 

Formidin,  5  gr . 510 

Glutoid .  698 

Glyceroph.  =  £  dr.  <fc  1  dr. 

of  Syrup  .  40 

Gonal .  623 

Guaiacum  P»,esin,  5  gr..  445 
Guaiaool,  2,  5  m.  ...  446 

„  1  gr.,  c.  Iodoform, 

1  gr . 446 

Guaiacol,  ?  gr.  c.  Cod  L. 

Oil,  5  m . 446 

Gynocardia  (Chaulmoo¬ 
gra),  5  to  20  gr.  ...  607 

Haemoglobin,  5  gr.  ...  582 
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OFFICIAL  NAMES  IN  ITALICS. 

FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOI.  II. 


Name 

.  Dose. 

Page 

CAPS.,  Hydrastis  =  30  m.  Ext. 

Liq . 

492 

25 

Hypnone,  f  min. 

832 

55 

Ichthosulpbol,  Aram,, 

or  Lith.,  4  gr.,  also  aa. 

9 

2  gr ....  ...  ... 

504 

J  5 

lodicin,  3  gr . 

622 

22 

lodinol  25%,  2  Gm.  ... 

519 

22 

Iron  Carb.  Sacch.,  5  gr. 

412 

22 

,,  Iodide=  10  &30  ro. 

Syr.  ...  ... 

417 

22 

Izal  2  m.  (&  with  Cod 

Liver  Oil,  5  m.) 

33 

22 

Kerol  ...  . 

33 

22 

Lecithin,  1£  gr. 

540 

22 

Male  Fern  Ext.,  15  m.  . 

422 

22 

Menthol  Paraffin 

557 

99 

Methyl  Aspriodine,  5  & 

10  gr . . 

87 

22 

Meth.  Blue,  2  gr. 

325 

22 

Myrtol,  2  and  5  m.  ... 

872 

22 

Nisbefc’s  Specific,  20  m. 

623 

22 

Nitrite  of  Amyl 

(Sterules)  . 

153 

22 

Nitroglycerin, 1-100  and 

1-50  gr.  . 

577 

22 

01.  Allii,  £,  1,  2  m. 

837 

22 

,,  Apii  Graveolens, 

3£  and  5  m. 

170 

2  2 

,,  Cedri  Atlant,  8  m.  ... 

849 

22 

,,  Chaulmoogra,  5--20  gr. 

607 

2  2 

,,  Elliott,  £  m.  (three 

to  5)...  ...  ... 

875 

22 

,,  Gaultheria,  10  rn.  ... 

72 

22 

,,  Turpentine,  5,  10  m. 

699 

2  2 

Oleic  Acid,  7£  m. 

601 

»  2 

Olive  Oil,  £,  1  dr. 

619 

22 

Ox  Bile,  5  gr . 

411 

22 

O  voma  mmoid 

964 

22 

Papaveris 

625 

22 

Paraffagar  . 

658 

22 

Paraffin  (for  Catheters) 

658 

22 

Paraldehyde, 20, 30, 40m. 

126 

22 

Phenalgin  . 

3 

22 

Phosphorated  Oil,  5  m. 

688 

22 

Phosphorated  Cod  Liver 

Oil,  £  dr . 

689 

22 

Potass  Iodide,  5  gr.  ... 

716 

22 

Potass  Permang.,  1  gr... 

552 

22 

Quin.  Salicyl.,  5  gr.  ... 

735 

22 

Sahli’s  ... 

698 

22 

Salol,  5  and  10  gr. 

81 

J  2 

Santa!  and  Eava 

623 

92 

Santalol,  5  m.... 

622 

2  2 

„  4  m.  c.  Methyl 

Salicyl.,  lm.  ... 

623 

2  9 

Santal  Oil,  5  and  10  m. 

c.  Methylene  Blue, 
£,  1  and  2  gr.  ... 

623 

99 

Santal  Oil,  5  to  20  in. 

623 

9  9 

Savaresse,  10  m. 

623 

99 

Sod.  Chaulmoograte'A.’ 

607 

1,  2  and  3  gr. 

99 

Sodium  Oleate,  5  grs. ... 

761 

**9 

,,  „  Co.,  m.et  n. 

761 

Name.  [Dose.  Page 

CAPS.,  Sulphonal,  5,  10  gr.  ...  795 
„  Syr.  Easton,  £  <fe  1  dr. 

(et.  c.  Arsen)  ...  420 

,,  Syr.  Fe  Iodid  .  ...  417 

„  Syr.  Fe.  Ph.Co.,  1  dr....  418 

„  Terebene,  5  ancl  10  m....  803 

„  Terpinol,  1£  m.  .  ...  804 

,,  Turpentine,  5,  10  in....  699 

,,  Valeriana  turn  Co.,  1  t.d.  741 

Capsuloids  .  626 

Capsungs  '  Hydrarg.  Oleat  Ung.  602 
„  Protargol  Ointment  ...  177 

,,  Ung.  Prophylaxis  ...  458 

Captol . 283 

Caracol,  F.E.=  Helix  Aspera  et  var. 

Caraway . 847 

Carbamide,  10  to  60  gr.  or  more  815 
Carbasus.  See  Gauzes 
Carbo  Animalis  and  Ligni  846,164 
Carbohydrates  ...  592,  94,  96 


Carbol-Fuchsin  Solution  ...  598 

,,  Gentian  Violet ...  ...  615 

,,  Methylene  Blue  ...  598 

„  Methyl  Violet .  615 

,,  Thionin .  615 

Carbolic  Acid .  13 


„  ,,  Lotion  ...  ...  15 

„  Coefficient  ...  ...  262 

,,  Gauze ;  Oil  .  16 

Carbolised  Camphor,  15 ;  Gauze 
and  Bandages,  16  ;  Glycerin, 

273  ;  Iodine  Sol.,  17  ;  Busin, 

18  ;  Smelling  Salts,  18  ;  Wool  16 
Carbon  Bisulphidum,  846,  270, 

557  ;  Dichloride,  293 ;  Dioxide, 

22 ;  Monoxide  ...  874,501 

Carbon,  Number  of  Soaps  ...  159 

Carbon  T^trachlor.,  10  to  45  m. 


in  several  capsules  ...  274,  56 

Carbonate  Titrations  ...  •••  182 

Carbonised  Cotton  ...  ...  439 

Carbon  Tetrachior,  Iodised  ...  276 

Carbonic  Anhydride  .  22 

Carbonic  Snow .  22 

Carbonite  .  575 

Carbonyl  Chloride  ...  ...  816 

Carborundum .  295 

Carburetted  Gas  . .  501 

Carbro malum,  5  to  10  gr  ...  820 

Carcinoma,  511,  and  see  Therap. 
Index;  Badium  in,  340;  X- 

Bays . 

Cardamomi  Semina 

Cardiac,  Intra.  Injns . 

Cargile  Membrane  . 

Carica  Papaya  . 

Caresbad  Salt,  True  and  Artif. 
Carmalum 
Carmeliter  Geist 
Carmine  . 

Carnauba  Wax 
Carnotite 

Carnrick’s  Peptonoids 
Carrageen 

Carrel-Dakin  Treatment 


304 

846 
980 
958 
651 
780 

847 
...  870 

...  846 

...  248 

323,  355 

664  &  626 
...  851 

50,  325 
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Name.  Dose. 

Page 

Name.  Dose. 

Page  s 

Carron  Oil  . 

•  •  • 

260 

Cavendish  Moss,  786:  Water...  781 

Carter’s  Little  Liver  Pills 

*  •  • 

626 

C.E.,  288  ;  Cedar  Wood  Oil, 

848; 

Carui  Fructus 

•  •  • 

847 

Cedrene 

...  848 

Carum  Copticum 

•  •  • 

809 

Cedrol  . 

...  848 

Carvacrol  . 

876 

Cedrus  Atlant . 

849,184* 

Carvonum  . 

•  •  • 

840 

Celandine 

850,  881 L 

Caryophyllum . 

•  •  • 

847 

Celanese  .  . 

...  4401 

Casca  Bark 

*  «  • 

409 

Celerina . 

...  253 

Cascagar,  1  teaspoon  to  2  table- 

Celery  . 

...  169 

spoons 

•  •  • 

277 

Cellaflne  . 

...  4355 

Cascara,  3  to  15  gr. 

276  &  56 

Cellon  ... 

59} 

„  Bitter-free,  1  to  \  dr.... 

278 

Cellophane  . 

...  435) 

,,  Caps.,  277:  Pastils.. 

.278 

Cellulass... 

763 

„  Jelly,  1  to  4  dr. 

•  •  • 

277 

Celluloid  361 :  Splints  &  plates  361 L 

,,  Cultivation 

•  •  • 

57 

Cellule,  e  Acetate  Silk  ... 

...  440) 

,,  Substitutes 

•  •  • 

57 

„  ,,  Solvents 

...  4411 

,,  Wood  ... 

... 

5® 

,,  Films  . 

...  435) 

Cascarets  . 

•  •  • 

626 

„  Formate 

...  442! 

Camarilla,  Cascarillin  . 

848 

,,  Nitrate 

...  440  1 

Casein  ... 

589, 

616 

,,  „  Solvents 

...  441 

„  Estimation 

•  •  • 

468 

Wadding  and  Tissue  . 

...  435  i 

Caaeinogen  . 

•  •  • 

589 

Celmo  . 

...  6283 

Cashew  Nut  . 

•  •  • 

839 

Cement,  Portland 

...  144: 

Casse  en  Batues 

... 

848 

Cephaeline  (and  HCL),  Emetic 

Cassia  Acutifolia ,  Angustifolia 

886 

1/12  to  1/6  gr. 

...  539 

„  Fistula  and  Pulp 

•  •  • 

848 

Cephaelis  Ipecac. 

...  524 

„  Fructus . 

•  •  • 

848 

Cera  Alba,  Flava 

...  849  1 

Castela  Nicholsoni 

•  •  • 

849 

„  Aseptica  ... 

...  849 

Castellani’s  Antimon.  Tart. 

Cerasin  Red  . 

...  313 

Injn.,  £  to  1  Cc. 

•  •  • 

161 

Cerato  Laudanizado,  F.E.= 

Sy- 

Castellani’s  Ointment  . 

•  •  • 

752 

denham’s  Laudanum,  1  to  9, 

Castellani’s  Tetra  and  Penta 

Ceratum,  U.S.,  654:  Galeni, 

and  Hexa  Vaccines... 

949 

876;  Petrolei,  654;  B,esinse...  881 

Castile  Soap  . 

... 

158 

Cerebos  Salt  . 

...  770 

Castoreum  . 

•  •  • 

848 

Cerebral  Extract 

...  959 

Castor  Oil,  1  to  8  dr.  ... 

•  •  • 

620 

Cerebro-Spinal  Fever  ... 

909, 532 

Castor  Oil  Powders 

•  •  • 

621 

„  ,,  ‘Carriers’ 

...  910  i 

,,  Solutions  of  Alkaloids 

621 

Cerebro-Spinal  Fluid 

...  408  1 

Casts  ...  ...  ... 

... 

338 

Cereoli  vide  Bougies 

... 

Casumen  . 

590 

Ceresin  ... 

...  653 

Catalase... 

... 

76 

Cereus,  Night-blooming. 

...  849 

Cata plasma  Kaolini 

•  •  • 

431 

Cerevisise  Ferment,  $-1  oz. 

...  279 

Cataplasma  Salicyl  Co.  . 

•  •  • 

431 

Cerii  Oxalas,  3  gr. 

...  849 

Catarrh  1044,  Vaccines  for 

907, 

908 

„  Oxidum  . 

57 

Catechol... 

•  •  • 

6 

„  Sulphoearb.,  1-5  gr. 

...  849 

Catechu  Pallidum,  5-15  gr. 

•  •  • 

848 

Cerium . 

57 

,,  Nigrum,  5-15  gr. 

•  •  • 

848 

Ceruleinum 

62 

Catgut  ...  . 

•  •  • 

541 

Cerussa  . 

...  707 

,,  Ligatures 

•  •  • 

541 

Cetaceum  . 

...  849 

„  Absorbable 

•  •  • 

542 

Cetraria  ... 

...  849 

Catha  ...  ...  ... 

•  •  • 

847 

Cetyl  Alcohol  (and  Palmitate)  849 

„  Cocoa  Milk 

•  •  • 

848 

Cevadilla  Seeds,  Cevadine 

...  893  i 

„  Milk  and  Glyeeroph. 

•  •  • 

848 

Ceyssatite,  144 ;  Chalk’s  Bottles  214 

„  Phenolphthalein  Eff. 

,,, 

848 

Chagas’  disease... 

...  588  ‘ 

Catheters  . 

•  •  • 

270 

Chalk,  Camphorated  ... 

...  263 

Catheter  Oil,  16  ;  Salol  Oil 

»  •  • 

82 

Chalk  Mixture,  i  to  1  oz. 

...  253 

Catheter  Lubricant,  16, 

460, 

Chamberland  Filters  ... 

...  278 

655  ;  (Adrenalin),  982  ;  Surgi- 

Chamomile  Flowers 

506,  840 

cal  Lubricant  . 

•  •  • 

16 

Champagne 

28 

Cathode  ...  ... 

•  •  • 

279 

Chancres,  Exam,  of 

...  575 

Cat’s  Hair,  857  ;  Cat's  Tail 

•  •  • 

856 

Chandler  on  Iodinol  Diag. 

88 

Caulophyllin,  1  to  4  gr. 

848 

Chanvre  Indien . 

...  266 

Caustic.  Mitigated  and  Tough... 

175 

Chaparro  Amargosa 

...  849 

,,  Barii  ... 

•  •  • 

221 

Charbon  Naphthol6,  60  to 

120 

„  Zinci  Chloridi  . 

•  •  • 

827 

gr .  ...  ...  ... 

...  571 

671 


FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Charcoal  (Animal,  Wood)  ...  846 

Charta  Sinapis  (Sinapizata)  ...  763 
Chatin  and  Goitre  ...  714,405 

Chaulmartin  .  609 

Chaulmoo  grates  .  607 

Recent  Clinical  Trials  with  609 

Chaulmoogra  Esters  .  609 

Chaulmoogra  Oil,  5-10  m.  ...  605 

,,  Ointment .  607 

Cheatles’  Green  Spray  .  ...  324 

Cheatle’s  Paste . 462 

Chebulic  Myrobalans .  855 

Cheese,  589 ;  Chekan .  850 

Cheiranthus  Cheiri  .  850 

Chelidonium  Majus  .  850 

Chelsea  Pensioner,  1  to  2  dr. ...  797 

Chemical  Food,  £-2  dr.  ...  418 

Chemotherapy  .  ...  195, 39 

„  »  Index  . .  195 

Chenopodiuxn . 850 

Cheratina  . 697 

Cheron’s  Serum  .  769 

Cherry  Bark,  Wild  .  878 

Cherry  Laurel  Water  .  151 

Chestnut  (Horse)  .  835 

Chewing  Gum  Coca  ...  332,  850 

Chian  Turpentine  .  890 

Chicken  Ess.,  Peptones  ...  582 

»  Jelly .  639 

„  Pox  and  Small  Pox  953,  996 

Chicle  . 850 

Chicory . 757 

Chiendent  .  506 

Chilblains . 1045 

Childbirth,  Gwathmey’s  Method 
(See  also  Twilight  Sleep)  ...  107 

Chillie  Paste  (Smedley’s)  ...  273 

Chillprufe . 762 

China  Clay,  143;  Root  .  ...  858 

Chineonal,  10  gr.  .  820 

Chinese  Almond,  841 :  Ink  576,577 
Chinina,  etc.,  vide  Quinine 

Chinoform,  1  to  5  gr .  727 

Chinolini  Tart.,  5  to  15  gr.  ...  316 

Chinolinum,  3  to  10  m.  316,218 

Chinosol,  1  to  5  gr.  ...  316,  729,218 

„  Gauze .  ...  317 

Chirata,  851 ;  Japanese  ...  851 

Chlor-Sparklet  Apparatus  ...  432 

Chloral  Caffeine  hyp.  3-8  gr.  ...  252 

,,  Camph.  (et  c.  Cocain) ...  282 
„  c.  Menthol,  c.  Phenol, 

et  c.  Thymol  ...  556 

„  Formamidum ,  15  to  45 

gr . 283 

„  Hair  Stimulant  ...  283 

„  Bydras ,  6-20  gr.  282,220 

„  Tannin  .  ...  ...  283 

Chloralamid.  15  to  45  gr.  283,218 
Chloralamide  and  Diphenyl- 
amine  Pastilles  ...  ...  318 

Chloramine-T.,  51,  9,  220,  432  ; 

Bact.  Power,  52,  9  ;  Gauze, 

52  ;  Ointment,  52  ;  and  Tabs, 

8*75  and  43*75  grains  ...  52 
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Name.  Dose.  page 

Choratifrice  .  711 

Chlorazeue  .  51 

Chlorazol  Blue,  3B . 191 

Chlorbutoi  . 248 

Chlorcosane  .  53 

Chloretone,  5  to  24  gr.  24S,  220 

„  Inhalant  . ’  248 

Chlorhydrate  d’  Amyleine  ...  350 
Chloric  Ether,  30  to  40  m.,  or  5 

to  20  rep . 290 

Chlorides  as  Impurity  Estn.  152,153 

,,  Titration  .  192 

Chlorine  as  Antiseptic .  270 

,,  Ionisation  .  288 

Chlorinated  Eucalyptol  ...  53 

„  Paraffin  (Liquid  & 

Hard)  ....  ...  53 

Chlorine,  Poisoning  by  ...  1101 
Chlorine  Treatment  of  Scabies, 
see  Scabies  Therap.  Index. 

,,  in  Water  ...  ...  432 

(See  also  Water.) 

Chlorobrom,  £  to  1  oz.  ...  284 

Chlorodyne  (Caps.,  5  m.),  5  to 

15  m .  290,  627 

Recommendation  as  to 

Strength  . 1014 

Chloroform,  1  to  5  m.  284  &  58,  271 

Dangers . ,  ...  286 

and  Ether  Anaesthetic  ...  288 

c.  Ethyl  Iodide,  Sterules  112 
Inhalers  ...  ...  ...  285 

Oxygen- Anaesthesia  ...  286 

Sickness  ...  ...  ...  286 

Sterules,  10,  20,  30,  60  m„ 

and  G.,  5  m . 289 

Chloroform,  Aconiti,  1  in  1  ...  98 

,,  Camphorat  ...  289 

„  Iodi,  1  in  30  ...  512 

„  Mastiehe  ...  ...  289 

Chloro  Mercury  Fluorescein  ...  490 

Chloromorphise  Liquor,  5  to 

15  m.  ...  ...  290 

Chloro  phenols  ...  21,271 

Chlorophyll  ...  ...  ...  851 

Chloro-Sod’u-Mag.  Aper.,  1  dr. 

or  more  ...  ...  ...  780 

Chloryl  Anaesthetic  ...  ...  110 

Chocolate  ...  ...  804,163 

„  Culture  Medium  911,618 

Cbolagogues  . 1048 

Cholecystitis  .  451 

Cholecystitis,  Hexamine  100  gr. 

doses  in  . 681 

Cholecystography  .  680 

Cholera,  913 ;  Mixtures,  383, 

1046;  Treatment,  769;  Vac¬ 
cines,  913,  949;  Vibrio  913  &  439 
Cholesterol  ...  101,104,195,368 

For  Syph.  Test  ...  ...  5EG 

Cholesterol  and  Vitamin  D.  ...  594 

,,  in  Blood  .  385 

,,  in  Urine  .  384 


Choline 


5,  39« 


872 


Name. 

Choline 
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Name.  Dose. 

Cineol,  1  to  4  m. . 
Cinnabar  =  Red  Mercuric 


Dose. 

Borate  Solution, 
20  Cc.  dil  ... 

,,  Hydrochlor,  0*6 
intrav. 

,,  stearo-glyceroph., 

5  gr . 

Cholumbrin  . 

Chondrodendron  toment. 
Chondrus 
Chrismaiine 
Christmas  Rose... 


3  to 
Gin. 


3  to 


Page 
5 
5 


Christopherson’s  Bilharzia  Treat- 


539,99 
..  679 

..  876 

..  851 

655 
893 


5  gr. 


gr. 


162 
...  832 

...  541 

..  541 

...  760 

22 

294,220 
...  295 


326 

516 

389 


331 

37 

765 

032 

851 

381 


ment 

Chromic  Anhydride 
„  Catgut  (Lister) 

Chromii  Sulphas 
Chromo-santonin,  2  to 
Chry  mo  therapy 
Chrysarobinum,,  J  to  £ 

Chrysarobin  Acetates  . 

Chrysoidine 
Churchill’s  Iodine 

Chyluria . 

Chymosin  . 

Cibalgin  . 

Cibrola  ... 

Cicatriciue,  8  to  15  m..,.. 

Cicfa 

Cicuta,  F.E.  — Conine  ;  C.  Virosa 

Cicutine,  &  to  2  gr . 

Cider  .  23, 493 

Cigarettes,  873;  Asthma,  717; 
Cubeb,  852  ;  d’Espic  ,  ...  717 

Cigue  .  ...  381 

Cimex  Var .  £53 

Cimicifugse  Rhizoma,  15  gr.  ...  851 

Cimicifugin,  1  to  6  gr.  ...  851,  229 

Cimolite  .  143 

Cina  . 759 

Cinchona  Calisaya,  ‘  gray,’  Lan- 
cif.,  Officinalis,  etc.  295  &  59 

Cinchona  Ledger.  ...  155,157 

Ciachona  Febrifuge  ...719,  720, 155 
Cinchona  Cultivation  ...  296  &  155 

,,  Robusta  .  157 

Cinchona*,  Succirubrce  Cort.,  5  to 

60  gr . 296 

„  Alkaloids,  Tests  ...  135 

Cinchonidine  . 719,  723,  220 

,,  Bismuth  Iodide, 


i  to  1  gr. 

HC1.  (&  Ac.),  1  to 

230 

10  gr . 

723 

Salicyl.,  5  gr.  ... 

724 

Sulph.,  1  to  10  gr. 

723, 

271 

Periodide,  1J-  to 

723 


3  gr.  ...  135, 

Cinchonina  and  HC1.  and  Ac. 

HCL,  1  to  10  gr. 

719,  724,  220 
Sulph.,  1-10  gr....  724 

Sulphocarb.  ...  724 

Cinchophen,  8  to  15  gr.  ...  317 

Cinematography  X-ray  ...  294 


99 

99 


PAG33 
614,  129 


Sul- 


477^ 


2200 

824.. 


298,  60 
298,  509 
...  845. 

...  888' 
...  3122 

...  8041 

...  849) 

...  1285 

586, 773/ 


phide 

Cinnaldehydum  (Ciunamal), 

1  m .  ...26,  SO 

Cinuamolyl-oxvphenyl  Urea... 
Cinnamomi  Cort.,  10-30  gr. 

Cinnamon  Paste,  Dental 
Cinnamon,  Wild 
Cinnamyl  Cinnamate  ... 

Cinnoxyl  Caps, 

Cinyl  Alcohol  ... 

Cirio  de  Flor.  May. 

Citral  . 

Citrated  Milk  . 

,,  Media... 

Citrine  Ointment 
Citrouelke  Oleum 
Citronello! 

Citronenol  . 

Citrus  var.  . 

Claret 

Clarke’s  Blood  Mixture 
,,  Soap  Solution  . 

Claudius’  Iodine  Solution 

Clayton  Gas  . 

Cleaver’s  Grass  . 

Clemens'  Solution,  1  to  5  m.  ... 

Cloud-berry  . 

Cloudy  Ammonia 
Cloves,  847 ;  Clubmoss  Spores 
Coagulant  Haemostatics 

Coagulen  Ciba  ...  . 

Coagulose  . 

Coal  Gas,  po:soning,  see  Carbon 

Monoxide  ...  ...  1101 

Tar  Derivatives  ...  299  &  09) 

„  Disinfectants,  30,  et 

seq.  &  2641 
„  Inhaler  and  Vaporiser  299 ) 

761 


466  ; 

129) 

129) 

132 

842. 

26E 
827? 
420 : 
541L 
183 
858/- 
1 81 1 
882 . 
149  ( 
838  3 
9741 
974? 
974  1 


99 

99 


99 

,,  ,,  Soap  ...  . . . 

Cobra  Venom  ... 

Coca  Chewing  Gum 
Cocae  Folia.  30  to  120 
„  „  History  of 

Cocaina ,  1/20  to  |  gr.  ... 

Tests,  Manufacture  ... 
Cocaina  c.  Oleo  2% 
Cocainse  Carbolas 

,,  Citras,  Formas 
,,  HI,  HBr. 

,,  Hydrochlor,  (£s 

to  i  gr.B.iVl4 
,,  Lactas 

,,  Nitras 

,,  Nitris 

,,  Phenas 

,,  Salicyl 

,,  Sulph. 

Cocaine  ‘  Activated  ’ 

,,  Abuse  of 
,,  Antidotes 
Dental  Use 
Dusting  Pdr. 


gr. 


...  960?' 

...  3322 

33L &  655 
...  331 L 

...  333 : 

05,  229  I 
...  335  > 

...  340 

...  335 

...  340) 


336,37,220 


99 

99 


r  2^o  to 

i  gr. 


336, 


340 
340  i 
340 
340  i 
340  * 
340  > 
132 

333 

334 
1003  t 

343 


Name. 

Cocaine 


OFFICIAL  NAMES  IN 

FIGURES  IN  HEAVY  TYPE,  e.g.  100 


Page 

(Factory 

335, 1011 


>> 

99 


99 
9  9 
99 
9  9 


Dose. 

Eye  Drops 
Act)  ... 

Eye  Lotion, 
in  Clove  Oil 
Ionisation 
Lanoline 
Local  Infilt. 

thesia  c. 

Lumbar  puncture 

Menthol-Eugenol 

Menthol-Phenol 

Oleate  . . 

Perforation  of  Septum 
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Isotonic. 


Anses- 


338 

334 

285 

334 

342 

343 
334 

334 

335 

67 


Periodide,  1/40  to  1/20 
gr.  incr.  ...  135,  340 

Pharmacology  of 
Poisoning 
Purification  of  . 

Saits  incompat.  c.  Socl 

Bicarb . . 

Sniffing 

Sterilisation  of  Sols. 

Substitutes 

Synthetic  . 

Tests  for  ...  S 
for  Tooth  Extraction... 

Toxicology  . 

Unrestricted  Sale  of  ... 

Uses  of  . 
versus  Synthetics 
Cocculus  Indicus . 

Cocculus  Diversifol. 

Coccus  Cacti 

Cochineal, Liquid, 847  (Indicator 
Cochlearia  Armoracia  . 

Cocillana,  851 ;  Cockle’s  Pills  ... 
Cock’s  comb,  Ergot  assay 
Cocoa,  804  &  163;  Food 
,,  Nut  Charcoal  ... 

,,  Nut  Oil,  Shampoo, 

Stearin  and  Soap 
Co  l  Liver  Oil ,  1  to  4  dr. . 

Emulsions 
Substitutes 
and  Rickets 


9  9 
99 
99 
99 

99 

>5 


9  9 
9  9 
9  9 
99 


)> 
S  Jt 
99 


99 

9.9 

99 


99 


99 


..  91,  92 
616,  133 
...  617 

...  619 

595,  99, 
105 

Vitamin  Concen¬ 
trates  ...  •••  618 

Codeina,,  £  to  2  grains  ...  355,  139 

Codeine  Givcerin  Jelly,  1  dr.  ...  355 

Codeinae  HBr.,  £  to  2  gr.  ...  356 

Codeinse  HCL,  £  to  2  gr.  356,220 
„  Periodid.,  £  gr.  135,  356 
Codeince  Phosphas,  £-1  gr.  ...  357 

,,  Sulph.,  av.  gr.  ...  357 

Codeine-Sodium  Diethylbarbi- 
turate,  5  gr.  ...  ...  ...  569 

Codeine  Methyl-Brom.,  £  gr....  357 

Codeonal,  5  grains  ...  ...  569 


Name.  dose. 

CodUvex... 

Coenzymes 
Cofectant 

Coffee 

,,  De-caff einated  . 

Cognac .  ... 

Cohen’s  Salicyl  Mist,  i  to  2  dr. 
Cohosh,  Black,  851;  Blue 


Page 
.  618 
11 
32,264 
51 
51 

118  &  26 
67 
848 


69 
334 
65 

132 
333 
...  338 

343,  69 
..  333 

SS,  220 
...  336 

65 

..  997 

..  340 

..  342 

..  877 

..  851 

846 
1ST 
852 
627 
11 

586  | 
846 


Coke  F„  oa  Skin  Tests  666  et  seq. 

„  Asthma  Treatment  ...  671 

„  Oven  Oils .  30 

Cola  Acuminata . 248 

Colaiin  Tabs.,  £  to  £  gr. ;  Colalin 

Laxative  .  783 

Cole, Inci  Cor mut,  2  to  4  gr.  357<&  69 
„  Semina,  3  gr.  357  &  69 
Colchicine,  1/ 100  to  1/32  gr.  358,220 
Salicyl.(Caps.2§o  gr.).  359,220 


Colchisal 
Colcothar 

Cold  Cream  . 

,,  Vaccine,  908;  See  also 
Cole  Maclean  Method  ... 

Cole  and  Onslow’s  Broth 
Coleman’s  Wincarnis  ... 

Coley’s  Fluid,  claim  for  —  B.M.J., 
i./28,1134. 

Colic  Root  ...  ... 

“  COLLAPSUBES  ”  OF  OINT¬ 
MENTS,  p.  l L  : — 
t  .,  Aristol,  10% . 

*  ,,  Atropine,  1  in  100,  &c. 

*  ,,  Atrop.,  1%  &  Cocam. 

2  % 

Atrop.,  1%,  &  Iodof... 
Atropine,  0'5%  c. 

Ung.  Hyd.  Ox.  Flav. 
Bisrn.,  Morph.  Coc.  ... 
Bisrn.  Subgallate 
Boric  Acid  Oint. 

Boric  Acid  ia  White 
Petroleum  Jelly,  1 
in  60 

Boric  Cream  ... 

,,  Petroleum 
Dermatol,  10% 

Ferri  Perchlor.. 

Gall  and  Opium 
Hamam.  (et  c. 
caina) 

Tomatropine  and 


* 


* 

* 


£  * 


t§ 

t 

§■ 

§ 

§■ 


Jelly 


vO- 


359 

93 

876 

1044 

456 

COS 

627 


837 


510 

215 

215 

215 

215 

228 

237 

11 


11 

11 

237 

413 

631 

449 


Co- 


caine,  ea.  2% 

... 

Hyd.  Iodtd,  1% 

, .  . 

463 

Hvdrarg.  Salicyl. 

473 

Hydrastis  (5% 

Liquid 

Extract). 
Iodoform,  5%, 

et  Co- 

caina,  2% 
Iodoform,  et 

.  •  • 

509 

Euca- 

lypfc.,  5% 

... 

509 

Those  marked  *  are  of  small  size  for  ophthalmic  use, 
t  Are  for  urethral  use.  §  For  rectal  use. 

**  For  vaginal  or  uterine  use. 

Vol.  II. 
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Name.  Dose. 

“  CGLLAPSUEES  ”  OF 
MENTS — ctd. : — 


OINT- 


PAGE 


t 

ts** 


** 


t 
t 
t  „ 


510 


430 

72 


476 

654 

654 

63 

177 

16 


458 


Iodol,  5%,  et  Euca- 
Lanolin  &  L.  Cream... 
Lubric.  Jelly 
Methysal  Balm 
Pagenstecher’s,  1.25 

to  10%  . 

Paraffin,  Soft 
Petroleum  Cerate  ... 

Picric  Acid,  %% 

Silver  Proteinate 
Surgical  Lubricant  ... 
Tannin,  10% 

Ung.  Prophylaxis  ... 

Zinc  Permang.,  1  in  2000  556 
Zinc  Sulph.,  1  in  500...  831 
Zinc  Sulphocarb.,  1  in 

500  .  — 

Collargol  (Colloid  Silver)  176,220,577 
Collinsonia  Canadensis  .  ...  852 

Collip’s  Parathyroid .  993 

Collobell  preps.  369,  370,  372 

Collodium  (contractile)  ...  359 

,,  Acetonum .  359 

,,  Aceto-iEthericum ...  359 

,,  Anodynum 

,,  Belladonna 

,,  Benzoini 

Callosum  ... 

Cantharidis  ( var .) . . . 
Cocainse,  2% 
c.  01.  Crotonis,  1  in  7 

Elasticum . 

Flexile 

Ichthosulphol 
Iodi,  30  gr.  in  1  oz. 
c.  Iodoform. 

Kelly’s 
Paraformi 
‘  Sacs  ’ 

Salicyl 


5  » 

99 

99 

99 


99 

99 

99 

99 


360 

224 

360 

360 

269 

335 

360 

360 

360 

504 

360 

508 

360 

132 

403 

360 

360 


99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 


Name.  Dose.  Pag 

Colloidal  Patents  on  ...  ...  36 

,,  Physological  Expts. 

371,  372,  374,  375,  37 
„  Solutions,  Aluminium  36 

Antimony  369,  37 

Arsenic  .  365,  36 

Bismuth  365, 37 

Calcium  .  ...  37' 

Copper  (1  in  2000)  37 
Gold  (1  in  4000)  37 

Test  in  C.S. Fluid  400 
Iodine  ...  371,  227 

Iron  .  37 

Lead  ...  ...  37 

Lead  Iodide  374,  101 
Lead  Selenide  374,  1 0- 
Manganese  ...  37' 

Mercury  (1  in  2000)  37 


99 

99 


99 

99 

99 


111 


99 

99 


Palladium 
Platinum  ( 1 

4000)  . 

Protectives  for  . 
Selenium  (1  in 
5000)  . 

Silver  (1  in  2000) 
(Collargol) 
Sulphur  (1  in 
1000)  .  377, 

Verification  &  .Tests 
Therapy  and  Uses  ... 
Collosols,  Argent,  377,271  ;  Hy- 
drarg,  377  et  seq. ;  Iodine, 

372 ;  Manganese,  374  ; 

Selenium,  376;  Sulphur  ... 
Collunarium  Alum,  T.H.,  1% 
,,  Pot.  Permang.,  Liq., 

6  m.  in  1  oz.,  T.H. 
Potass.  Chlorat  Co. 
Quininee 

Zinc.  Sulph.,  0-l%... 
Zinc  Sulphocarb.,  1 

in  250  . 

Collutorium  Acidi  Benzoici 


3nm 

/ 


O  ( 

36 


37 

37; 

17 


7f 

36 

36 


99 

99 

99 

99 


7: 

7? 


„  c.  Hyd.  Perchlor 

360 

,,  Acidum 

(  c 

,,  c.  Zinc. ... 

360 

„  Alkalinum  Co. 

777 

Salol,  82 ;  Styptic... 

361 

„  Astringens . 

82. 

Vesicans 

269 

,,  Formalini  . 

12: 

99 

Zinci  Chloridi 

827 

,,  Hydrogen  Perox.  ... 

4  Sr 

Colloid  Substances 

281 

,,  Pot.  Permang. 

55; 

Colloidal 

Metals  . 

361 

Collyr.  Adstring.  Lut . 

8F 

Antiseptic  Powers 

,,  Horsti 

8c 

379  & 

271 

,,  Hyd.  Biniodidi. 

46* 

99 

Doses,  see  Individual 
Solutions  in  text. 

Colocynth.  Pulpa,  2  to  8  gr.  ... 
Colocynthin  . 

3fi 

31 

Electric  properties  ... 

363 

Colon  Bacillus  and  Vaccine  ... 

99 

Manufacture,  Methods 

365 

Colonic  Anaesthesia  . 

1C 

Methods,  published... 

365 

Colostrum  . 

4t 

Author’s  Chemical  ... 

369 

Columbia  Wax  ... 

37 

Author’s  Electrical  . 

378 

Colza  Oil  . 

76 

99 

Metal  Organsols 

380 

Comfrey . 

88 

Those  marked  *  are  of  small  size  for  ophthalmic  use. 
t  Are  for  urethral  use.  §  For  rectal  use. 

**  For  vaginal  or  uterine  use.  The  last  three  with  suitable  attachments. 
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11 
11 
1  1 
11 


Name.  Dose. 

Combined  Cold  Vaccine 
*  Complement ' 

,,  Deviation,  Syph. 

Comp.  Asthma  Fluid  ... 

Conarium  . 

Condensed  Milk 
Condurango,  15  to  60  gr. 

Condy’s  Fluids . 

Conessine  . 

Confectio  Aromatica  =  Pulv. 

Aromatica,  10-60  gr. 

Confectio  Glyceroph  Co.,  1  to  2 
„  c.  Malt,  1  to  2  dr.  ... 

,,  Guaiaci  Co.,  1  dr.  ... 

Petrolei,  1  to  2  dr.  ... 
Piperis,  60-120  gr.  ... 

Piosce  Gal . 

Rutse,  1  to  2  dr. 

Santonini  Co.,  1  dr.... 
Scammonise  Co.,  ’85, 

10  to  30  gr . 

Sennce,  60-120  gr.  ... 

„  et  Piper. 

Sulphuris  (et  c.  Senna) 

60  to  120  gr. 

„  Terebinthinae,  ’85,  60 

to  120  gr .  — 

Congo  Red  ...3,187,413,415,579 
Congreve’s  Elixir  ...  .  627 

Conii  Folia  and  Fruits,  2  to 

8  gr .  381  &  79 

Conme,  J  gr.,  incr.  '381  &  70,222 
Coninae  HBr.,  HC1.,  i  gr.  inc.  381 

1048 
383 
606 
1048 
iii. 
729 
729 
359 


11 


Page 
...  908 

...  896 

...  579 

...  213 

...  964 

...  588 

...  852 
...  555 

536,  862 
Cretin 
629 
dr.  39 
39 
797 
658 

882 
883 
760 


886 

886 

797 


Conjunctivitis . 

Conradi’s  Koleradraaber 
Conradi  Drigalski  Medium 
Constipation 
Contents 

Contra ceptalene  . 
Contraceptives  ... 
ontractile  Collodion 


IN  ITALICS. 

e.g.  100,  REFER  TO  VOL.  II. 

Name.  Dose. 

Copper,  Water  Sterilisn.  with. .. 

Copra  . 

Cordite . 

Coquelicot  Fleurs  de . 

Corallm  .  189 

Corarmne  . 

Coriander 

Cordova’s  Modifd.  Eusol 
Corn  Ergot  and  Silk  868,  Oil, 
Corns,  Collodions  for 
Coroutine,  £  to  £  gr.  p.d. 

Coronilla  . 

Ccrouium  Bromide  ... 

Corpora  Lutea,  5  to  10  gr.  ..." 

Corrosive  Sublimate  . 

C'ortin  ... 

Coscinium,  845 ;  Coster’s  Paste 

Gostus  .  852,164 

Cotarnine  HC1.,  £  to  £  gr.  incr. 

573  ;  Phthalate,  f  gr.  incr.  574,222 

Goto  Cort.,  1  to  8  gr . . 

Cotoin,  £  to  2  gr . 

Cotton  Medicated 
„  Seed  Ext.  Pdr.,  1  dr.  ... 

,,  Oil  .«•  ...  ... 

Couch  Grass  .  506, 

Coulomb.. 

Coumaric  Treatment 
Coumaric  Anhyd. 

Coumarin 

Council  mania  dysenteric 
Court  Plaster,  863  ;  Courtauld’s 
Art  Silk,  439;  Cowbane  ...  851 

Cowhage,  1  to  2  gr.,  424 ;  Cow- 

pox,  . 952 

I  Crab’s  Eyes  =CalciiCarb.  253 

Craie  Prepare  .  253 

Cramer’s  Test .  377 

Cranes  bill  Root  .  859 

Cream  Artificial  Act  1929  ...  486 

Ice  .  487 


675 


Page 

433 

91 

575 

625 

418 

265 

852 

48 

619 

360 

406 

852 

788 

959 

467 

171 

513 


382 

383 
435 
443 
263 
837 
282 

.  27 

29 
29,222 
543 


Contramine  Intram.,  4  grains... 

799 

1  1 

1  > 

Assay,  etc . 

466 

,,  Intrav.,  0’25  Gm. 

11 

of  Malt  preparations  ... 

549 

in  10  Cc. 

800 

Preservatives  ... 

486 

Convallaria  Majalis  . 

852 

Reconstituted . 

487 

Convolvulus  . 

864 

Regulations  . 

480 

Jooiidge  “  X  ”  rav  tube 

292 

11 

Salicylic  . 

66 

looper’s  Weedicide  stated  to 

19 

of  Tartar  (Soluble,  719). 

contain  36%  of  Arsenious 

20  to  60  gr.  ...  718,154 

Oxide  by  weight.  Inquest  on 

Creams,  Mpts.  of 

248 

Mrs.  Greenwood.  June  16/20. 

Creatinin.  Creatin  . 

368 

loorchi,  see  Kurchi. 

Cr6d6’s  Silver  (Ung.  176),  t  to 

'opaiba,  30  to  60  m.  ...  624,137 

2  gr.  ... 

176 

,,  Oil,  5  to  20  m. 

624 

Crernbas 

101 

„  Resin  ... 

624 

Crernor  Acid  Salicyl  ... 

66 

,,  Soluble 

624 

j  i 

Emollien3  . 

814 

opal  Solution  . 

869 

11 

Frigid . 

876 

opper  Alanin  ...  . 

391 

1 1 

Hamamelidis  ... 

448 

,,  Comps.,  Organic 

391 

91 

Hyd.  Zn.  Cy . 

462 

„  ,,  Colloidal . 

370 

f  1 

Lowndes  . 

458 

„  Hair  Dye  . 

34 

11 

Magnesias,  1  to  4  dr.  ... 

546 

,,  Ionisation 

286 

1  1 

“  Sicc  ”  preparations... 

813 

,,  Oleate 

601  ! 

11 

Zinci  . 

828 

,,  Points  ...  390, 

831 

11 

et  Calamina) . 

829 

„  Sod.  Tart . 

391  1 

Creo-Camph.  Cream  ...  205,455 

Y  2 


676 


INDEX  AND  POSOLOGICAL  TABLE. 

FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


Name.  Dose. 

Creocarb.  Capsules 
Creolin  Pearson 
Creophen 

Creosotal,  5  to  20  gr. 
Creosote  Carbonate,  5-20  m. 


Page 
.  385 
32 
89 


386 

386 


Phenyl  Propion.  10  m.  387 


Valer.,  4  to  12  gr. 
Creosoted  Oil  ... 

Creosotum,  1  to  5  m.  iuer.,  383 


387 

659 


&  70,  271 

Cresineol 

130 

Oresol,  1  to  3  m. 

30 

&  5 

Cresol  Soap  Sola. 

•  •  • 

31 

Cresopirine  .,. 

•  .  • 

91 

Cresylic  Disinfectants 

... 

32 

Cresyl  hydrate 

... 

30 

Creta  Gal  lieu  ... 

... 

144 

,,  Prveparata,  15-60  gr. 
Crile’s  Anoei-Association 

105, 

499 

Crile’s  Tube 

•  •  • 

286 

Cristolax 

... 

657 

Crocus  . 

... 

852 

Cromessol 

... 

130 

Crosby’s  Balsamic  Elixir 

... 

627 

Crotalin,  960  ;  Crotin 

i  •  • 

875 

Croton-Chloral  Hyd.,  5  to  20  gr. 

247 

„  Eluteria 

... 

848 

,,  Gubouga 

... 

875 

,,  Tiglium 

... 

875 

„  Elliottianus 

... 

875 

Cryogenin,  3  to  24  gr. 

...8, 

222 

139 


321  &  271,588,1 

361,281 
.  852 

623,  852 


853 


853,  876 

SI 

553,  SI  4 
617 


Cryptopine 

Crystal  Soda  ... 

Crystal  Violet 
Crystalloids 
Cubeb  Cigarettes 

Cubebin ...  . 

Gubebce  Fruct.,  30-60  gr. 

Cuca,  see  Coca. 

Cucumber  Ointment 
Cucurbitce  Semina  Prcep.,  3  to 
4  oz. 

Cudbear 
Oulex  var. 

Culture  Media 
Cumene,  Cumol 

Cuprammonium  Silk . 

Cuprase  ...  ...  . 

Cuprea  Bark  ...  . 

Cupreine  and  Comps.  . 

Cuprentum 

Cupri  Aeet.,  1-12  to  £  gr.  ... 

„  Alanin  . 

,,  Alginas,  to  £  gr.  .. 

„  Alloxans  s  . 

,,  Amino-propionas 

,,  Ammon.  Sulph _ 

,,  Arsenis,  Aoth  to  ^th  gr. 

,,  Aseptol  .  . 

„  Chloridum,£  to  2  gr.  390  &  271 

,,  Citras  ...  ...  ...  389 

,,  Glycines .  71 

,,  Hippuras .  71 

,,  Nucleinas  .  28.1 

,,  Oleas  .  ...  601 


541 

440 

370 

387 

387 

389 

389 
391 
837 

71 

391 

390 
184 

19 


Name.  Dose.  Page: 

Cupri  Oxidum  ...  ...  ...  389 

,,  Subacetas  ...  ...  389! 

,,  Sulphas,,  i  to  \  gr. ;  emetic 

5  to  10  gr.  .  389,271 

,,  Sulphocarbolas  .  ...  19 

Cuprocyan  .  ...  391 

Cuprol . 281 

Cuprum,  38S  &  70;  Aiu- 

minatum  ...  ...  ...  390 

••Cuprums’*  .  389 

Curara,  5gth  to  £  gr. ...  ...  853 

8533 


Curatina  T'i5  to  A  gr... 

Curcuma  Zedoaria  ...  ...  739 

Curdled  Milk  .  58  &  1C' 

Curdling  Perment  ...  ...  637: 

Curd  Soap  .  ...  760i 

Curie  Wafers,  627.;  Curieones,  627 

Gun  so,  £  to  £  oz . 

Curscbmann’s  Solution,  15  m.  264 

Cusparia...  ...  ...  ...  853 

Cutaneous  Tests  .  664 

Cutch,  see  Catechu  nigrum  ...  848 

Cuticura  6277 

Cyanamide  .  52  i 

Cyanide  Gauze,  and  Paste  436,  438' 
Cyanine  Dyes  ...  ...  ...  317' 

Cyanogen  radical,  effect  of  ...  255 

Cyanuretum  Hydrargyri  ...  459 

Cyclic  Ureides  .  ...  ...  817 

Cyclohexanol  .  ...  294- 

Cy  donia}  Semina  ...  ...  853 

Cyllin  Preps.,  1  to  5  m.  32,264; 

Cyinene  ,  541  ;  Cyna  ...  ...  759 

Cynips  Gallse  .  ...  S58- 

Cynodon  ...  ...  ...  837'. 

Cynoglossum  .  ...  8544 

Cynotoxin  ...  ...  ...  170* 

Cyperus  Rotund  us  ...  ...  854 

Cypress  Oil  ...  ...  ...  8544 

Cystamin,  5  to  15  gr.  .  ...  450! 

Cystazol  Tabs,,  1  to  3  in  water  453 

Cystin  3699 

Cystitis,  Mercuro me  in  ...  482'. 

Cystoformiu  ...  ...  ...  4544 

Cystogen,  5  to  15  gr....  ...  450 

Cystopurin,  30  gr.  ...  ...  t  4  54 

Cytisine,  854;  Cytisus  Laburnum  854 

Cytisus  Scoparius  .  784 

Cytolysin  ...  ...  ...  896 

Czapeck’s  Medium  .  4S8.‘ 


Daccol  Vaccines 
Dahlia  ... 

Daisy  Powders  .  _  ... 

Dakin’s  Hypochlorite  Solutions 


,,  ,,  Daufre&ne’s 

Modfn. 

Dalby’s  Carminative  ... 
Dalmatian  Flowers 
Damarokls 
Damiana 
Dammar  ... 

Damson,  Mountain 
Dandelion 


8 


942' 
757  ( 
627' 
49, 
271 


50 

627 

880 

627 

854 

854 

887 

890 


OFFICIAL  NAMES  IN  ITALICS. 

FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II 

Tage  Name.  Dose. 


Name.  Dose. 

DANGEROUS  DRUGS : 

ACTS  SUMMARY  ...  1004 

1820  Act  . 1005 

,,  Appeal  Case  (Livpl.)  ...  68 

Castor  Oil  Cocaine  for 

Factories  . 10R 

„  S.R.  &  O’s  under  1000 
et  seq. 

,,  Prescriptions,  1004,  1007; 

N.H.I . 

,,  Marking  of  Packages  ... 

,,  Recent  data 
,,  Records 

,,  General  Authorisations 
,,  Exempted  products 
,,  Hospitals  . 

,,  Nursing  Homes 


55 


1007 

1008 
67 

1008 
1000 

1010, 1011 
1011 

. . 1011 

Records  Schedule  ...  1010 
Special  Authorisations 

1010,  1011 

Mid  wives  1012 

,,  Trade  in .  67 

DANGEROUS  DRUGS  ACT,  1923, 

1012 
1013 
1013 
1015 
1015 
1004 
1017 
1020 
1021 
1021 
1022 


55 

9> 


99 

99 


99 

99 


Amending  [|Mj  Sales 
‘  Signed  Orders  ’ 

Percentages  . 

References 
Points  of  Assistance 
Supplies  to  Medical  Men 
D.D.A.  CALCULATION  TABLES 
Examples  of  Scrips 

of  Dentist’s  Scrip  ... 

,,  Vet-Surg’s  Scrip 
,,  „  ‘  Signed  Order ’  ... 

DANGEROUS  DRUGS  ACT, 

1925  1011,68 

D.D.  REGULATIONS  1926  ...  1014 

Danish  Glossary,  641  ;  Ointment  799 

Danistol  Caps.  "  .  .  423 

Dan ysz  Method...  ...  ...  672 

Daphne  Mezereon  ...  ...  870 

Datura  var .  502,  787 

Daturcv  Folia  el  Semina 
Daturine 

Daufresne's  Modfd.  Dakin  Soln. 

Davis’  Pills  ...  . 

Deadly  Nightshade 

Dearborn  Preps.  . 

Deba 

Decalcified  Dietary  . 

Dechlorination  ..." 

Deeoc-ta  Concentrata  ... 

Dec.  Acacice  Cart.,  £  to  2  oz.  ... 

„  Agropyri ,  £  to  2  oz. 

,,  Aloes  Co.,  4  to  2  oz. 

,,  Apocyni.  £  to  1  oz. 

,,  Cannabis  Sativ.,  1  oz.  ... 

,,  Cetrarise,  ’85,  ad  lib. 

Chondri 

Cinchona?,  ’85,  1  to  2  oz. 

Cydonige  ...  . 

Eryngium,  5  oz.  ... 

Eucalypti,  2  to  4  dr. 

Euphorbia;  Pepli,  1  tea¬ 
cup  . . 


99 
9  9 
99 
99 
99 
99 


787 

787 

50 

628 

222 

623 

817 

257 

770 

391 

832 

837 

137 

170 

845 

849 

851 

297 

854 

856 

856 

857 


Page 


55 
5  > 
’5 
’5 
55 


99 

99 


Dec.  Granati  Cort.,  B.P.  ’98,  1 

in  5,  £  to  2  oz . 

Heematoxyli,  £  to  2  oz.  ... 
Ispagh'uUe,  £  to  2  oz.  ... 
Levisticum,  3  tu  5  oz.  ... 

Lin  i  . 

Papgv.  (et  e.  Anthem.)... 
Pareirse,  ’85,  x  in  16,  std. 

hot,  1  to  _  oz . 

Psyllii,  ad  lib . 

Saypan,  ^  to  2  oz. 

Scoparii  and  Tarax.,  ’85, 

2  to  4  oz.  . 

Simarubse  et  Granati,  1  oz. 
r„  .  .  528,  536, 

Tntici,  £  to  2  oz . 

Ulmi,  2  to  4  oz . 

,,  Zittmanni  F.  et  Mit. 

Deeks’  Ointment  . 

Defatted  Tuberc.  Vacc. 

Delafield’s  Stn . 

Delectol  . 1 

Delhi  Boil 

Delphina,  -6\  to  f  gr- 

Delphinium  . 

Dengue  Fever  . . 

Dental  Anaesthetic,  10  to  25  m. 

„  Arsenical  Fibre  &  Paste 

,,  Compo . 

,,  Dressings,  Sterile 
,,  Extractions 

„  Fillings . . 

..  Mastich 

Paste,  Cinnam. 

Plasters,  272;  Rubber. 

,,  Soiubes,  Antiseptic,  18  ; 

Wax . 

Dentifrice,  Oxidising 
Dentist’s  Scrips  for  M 
see  1004  et 

Dentists  Act  . 

Dentures,  to  clean 
Depilatories 

Derbyshire  Neck,  714;  & 

Therap.  Index 

Dermatitis  . 1051 

Dermatol  .  236 

Dermogen  .  496 

Desensitisation .  ...  667 

Desoxycholic  Acid  ...  ...  783 

Detoxicated  Vaccines  ...  901. 

Developer,  Photographic  ...  298 

Devil’s  Milk  ...  ...  ...  857 

Dewees’s  Mixture,  4  oz.  ...  138 

Dextrin  .  429,  3S9 

Dextro-Pinene .  148 

Dextrose.  426,  222 ;  Enema  ...  402 

Dhobie’s  Itch  .  1051,  534 

Diabetic  Foods,  591 ;  Urines  ...  370 

Diabetin .  757 

Diabetes,  1052,  see  also  Insulin. 

,,  Innocens  ...  ...  644 

,,  Mell.,  Insulin  in,  640  et  seq. 

,,  Prognosis  . 647 

„  Drugs  in  .  647 


55 

55 


Drugs, 
seq.  & 


864 

867 

867 

625 


879 

861 


887 
837 
892 
884 
1051 
942 
401 
657 
552 
*88 
8  SB 
614 

336 
182 
865 
439 

337 
830 
869 
298 
270 

655 

496 


1008 
1023 
...  51 

221,  261,  782 


678 


INDEX  AND  POSOLOGICAL  TABLE. 

FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 

Name,  Dose. 

Diffusol  . 

Digalen,  5  to  15  in.  ... 

Digestive  Salt . 

Digisol,  max.  45  m.  p.  os 


Name.  Dose.  Page 

Diabetes,  Operations  in  ...  648 

,,  Pituitary  in  ...  647,  972 

,,  Tests .  370-373 

Diacetyl- Amino  Azo  Toluol  ...  314 

Diacetyldihydroxyphenyl-isatin  279 
Diacetyl- Morphine  HCl.,  A  to 

i  gr .  566,  139,  222 

Diacetyl  Tannin,  5  to  15  gr.  ...  96 

Diachylon  Plaster  .  603 

Dial  Tabs.,  1£  gr.  Dose,  £  to  3 

Tabs .  821  &  222 

Dialacetin,  £  to  1  tablet  ...  822 

Diamalt  and  with  Oil  ...  549 

Diamide  .  ...  ...  ...  31 

Diamido-azo-benzene  HCl.  ...  328 

Diamidodiphenyl  .  39  3 

Diamidophenol  HCl.  =  Amidol.  296 
Diamino-Acridine  Sulphate,  306  ; 
HCl.,  306 ;  Patents,  306  ; 
Antiseptic  Power,  306;  Uses  306 

Diaminothiobenzol  .  799 

Diamino-Methyl-Acridine  Chlor.  305 

„  „  HCl . 300 

Diamorphince  R  gdroehloridum, 

1/25  to  1/8  gr.,  566  ;  and  D.D. 
firtstrictions  ...  1005,  68,  639 

Dia-Paraffin  ...  ...  ...  549 

Diaphorm,  1/25  to  1/8  gr.  ...  566 

Diaplyte  Vaccines  ...  ...  942 

Diarrhcea  Mixtures  ...  ...  383 

Diascordium  ...  ...  ...  890 

Diaspirin  .  ...  ...  ...  74 

Diastase,  Malt,  syn.  Maltine 

548  &  78,  33 

„  Pancreatic  .  637 

Diastasic  Power,  Expts.  on  ...  93 

Diathermic  Treatment. . .  ...  313 

Diazo  Reaction...  ...  ...  611 

Dibrom  fluorescein  ...  ...  399 

Dibromin  .  824 

Dibrom-malonyl-ureide  ...  824 

Dibromo-oxy-Mercury-Fluores- 
cein  ...  ...  ...  ...  479 

Dichloramine-T...  ...  52, 224 

„  in  Eucalyptol  ...  53 

Dichlorbenzol  o  &  p.  ...  ...  310 

Dichlorethylene  ...  ...  292 

Dichlorethyl-sulphide  ...  1102,500 

Diehloride  of  Ethylene.  ...  292 

Dick  Test  and  Prophylaxis  ...  570 

Dicodid  ...  ...  ..,  xxxvii 

Didial,  1  to  3  Tabs.  ...  ...  822 

Didymin  983 

Diet,  Salt  free,  770  ;  Scale  ...  598 

Dietery  Defective  ...  ...  594 

Dietetics  ...  ...  ...  581 

Diethylamino  propyl  Cinnamate  353 
Diethyl  Ammon.-Diethyl  Di- 
thiocarbamate.  ...  ...  799 

Diethyl  barbituric  Acid  ...  817 

Diethylene-diamine,  4  to  10  gr.  702 

Di-ethyl  Malonate  ...  ...  817 

Di-ethyl-malonyl-urea,5  to  10  gr.  817 
Diethyl-svlfone-dimethyl-methane, 

10  to  20  gr.  ...  ...  ...  795 


Page  e 

32,  271  I 
..  400 

..  770 

..  396  5 

396  > 
400 
72: 
399  < 
399 


399 1 
400 ) 
392  &  71 1 

74  1 
733 

...  398> 

71! 
395  3 
74* 

398  &  721 

75  i 


,,  for  Injection,  max.  5  Cc. 
Digistrophan  Tablets 
Digitalein  .2 
Digitaline,  Cryst.,  to  X-J0-  gr 
Digitaline,  Amorpfie,  Ao  to  Ao  gr. 
Digitalinum,  Nativelle  gran¬ 
ules,  250  ^  600  gr.  ••• 

„  Pulv.  Pur.,  As  to  £  gr.  ... 
Digitalis, Folia,  i  to  2  gr. 

„  Acetone  Extractive 

A  ccq  v 

Cat  Unit  Tablets” 

,,  Cultivation,  etc.... 

,,  Cumulative  Action 

,,  Flowers  . 

„  Glucosides 

,,  International  Standard... 

„  Physiological  Standardi¬ 
sation  392,  396,  397  &  74  1 

„  Preservation  .  711 

,,  Seeds  ...  ...  ...  755 

Digitalone,  hyp.,  8  to  15  m.  ...  396 

Digitonin  ...  ...  72,73 

Digitoxin,^  to  As  gr.(grannles 
}  mgr.)"  ...  399  &  72,  73,  224 

Digitsaponin  ...  ...  ...  72: 

Di-hydroxybenzene  ...  ...  750 1 

Di-hydroxy-hexyl  Benzol  ...  753! 

Dihydroxyphenylethyl  Methyl- 
amine 

Dihydroxyphthalophenon 
Di-iodo  iso-propyl  Alcohol  ... 
Di-iodo-hydrin . 

Dill  Fruit 

Dilling.  Prof.  W.  J.,  on  Pro¬ 
portional  Dose 
Dimethyoxy  Emetine 
Dimethyl- Amido-Anti  pyrin 


982  : 
677' 
522: 
522  ! 
840  1 


1108 

526 

330 


,,  Azo-Benzol  413, 

41 5  * 

-  A  midobenzal  dehyde . . . 

365 

Benzol  ... 

312  ' 

Carbinol 

122  : 

Ether  . 

110 

-Ethyl-earbinol 

839 

Ethyl -carbinol,  chloral 

839 

Glyoxime 

166 

-Ketone,  1-1£  dr. 

832  J 

Meth-dieth.  Sulphone. 

795  :t 

Methoxyphenol 

21 

-oxy-quinizine 

327 

Xanthine  ...  805, 

807 

21 

21,  22 
.  311 

.  359 

.  708 


Dimol  Pulverettes,  2  to  4 
,,  Preps 
Dinitrobenzols 
Dinitro-cellulose 
Dinner  Pills  and  Tablets 
Diogen  (developer  v.  P.J.i./07,429). 

Dionin,  £  to  4  gr . 565 

Di-ortho-Aminothio  Benzene  .  799 

Diosal  Sol.  ...  ...  ...  72 

Dioxyanthraquinone .  279 
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FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


Name.  Dose.  Page 

Dioxydiamino-Arsenobenzol  ...  194 

Diphenylamine  .  ...  73,420 

Eth-thymyl  benz. ...  812 


Diphenylcarbazid 
Diphtheria  Antitoxin 
,,  Anatoxin 
. ,  Carriers 
„  ‘  Cone.’  916 


,,  B.  Vaccine 

„  Endotoxin 

, ,  Immunisation. . . 

,,  Infective  Period 

,,  Pigment  for  ... 

,,  Prophylactic  ... 

,,  Schick  Test  for 

„  Toxin-Antitoxin  917,  533,  539 

,,  Toxoid...  ...  539,  540 

Diplo.  Intracellularis  ...  910 

,,  Lanceolatus  ...  ...  586 

„  Neutral  Red  Medium  for  927 


490 

915  &  537 

...  53S 

...  538 

Units 

916  &  537 

...  917 

...  540 

...  538 

...  996 

...  413 

917,538 

538 


...  927 

...  574 

...  911 

...  910 

...  73 

...  843 

Periods  996 
...  1029 
30,  126,  552 
of  In- 
Thymol 


,,  Rheumaticus 
,,  Scarlatinse 
,,  Still’s  ... 

,,  Weichselbaum 
Diplosal,  15  gr. 

Dipterocarpus  ... 

Diseases,  Infective 
„  Index 
Disinfectants 

For  storage 
struments- 
Disinfectant 
„  Sale  of  ...  1000,  282 

„  Standardisation  ...  282 

„  Summary  of  Potent.  266 
Disinfection  of  Rooms  127,  131  &  18 
Disinfector,  “  Formanganate  ”  128 

Dismenol  ...  ...  ...  331 

Di-Sod.  Methylarsen.,  §  to  3  gr.  188 
Disseminated  Sclerosis  and 

T.A.B.  Vaccine  ...  ...  951 

Distemper  ...  ...  923,  551 

Distomiasis  ...  ...  275,  423 

Dita  Bark  and  Ditaine  ...  838 

Di-thymol-iodide  ...  ...  509 

Di-Ureidas  ...  ...  ...  816 

Diuretic,  the  choice  of  a  ...  393 

Diuretin,  10  to  20  gr.  ...  805 

„  Lithium,  5  to  15  gr.  806 
Divi  Divi  ...  ...  ...  854 

Dixon,  Prof.,  on  Opium  Smok¬ 
ing  . 627 

Doan’s  Pills  and  Ointment  ...  628 

Dobell’s  Solution  ...  ...  772 

Dochmiasis,  see  Ankylostom. 

Dock,  Yellow  883 

Dodd’s  Pills  .  628 

Dog  Grass  ...  •••  •••  837 

Dogwood,  Jamaica  ...  493,  878 

!  Dolichos  Pubes  ...  •••  424 

Dols  Flannel  ...  ...  •••  350 

Donovan’s  Sol.,  5  to  20  m.  ...  183 

'  “  Dope  ”  443 

Doremus  Ureometer  ...  ...  387 


Name.  Dose.  page 

Dormigene,  5  to  10  gr.  ...  82J 

Dormiol  (Caps.  7£  m.)  5  to  50  rn.  839 

Dorset’s  Egg  Medium .  fits 

Doses,  Metric,  and  Imperial  xxxviii. 

,,  Proportions  acc.  to  age...  1108 
Dose  Table  Intravenous  ...  1106 
Douches,  Contraceptive  ...  729 

Dourine...  .  588 

Dover’s  Powder,  5  to  15  gr.  ...  525 

Dowzard  Process  .  137 

Dracunculus  .  559 

Drage’s  Investigations  ...  26 

Dragendorff’s  Test  ...  ...  49 

Dragon’s  Blood  .  854 

Drainage  Tubing  ...  ...  270 

Dressings,  Dental,  439  ;  N.H.I., 

438 ;  Sterilisation  of,  438  & 

VoL  II;  Steriloid,  437;  Sur¬ 
gical  435  ;  et  seq ;  Preparation 

of  .  438 

Dreyer’s  Vaccine  ...  ...  942 

Dried  Milk  .  583 

Dridustsols  .  Ill 

Drigalski-Conradi  Medium  ...  606 

Droitwich  Brine  Baths  .  ...  456 

Drop  Measure  Tables .  250 

Dropwort  .  875 

Drosera  Botundifolia .  854 

Drug  Addiction  :  Cannabis,  266, 

627  ;  Heroin,  567  ;  Opium, 

627,  628.  ( See  also  Cocaine, 
Morphine,  etc.).  All  recent 
data  ...  ...  ...  67,  60 

Drugs,  Dangerous,  Acts  1004  et  seq. 

Dry  Cleaning  .  276 

Dryopteris  .  422 

Duboisia  and  Duboisine  210,  503 
Ductless  Glands,  175.  See  Clands 
in  question. 

Dugong  Oil,  619;  Dulcitol  ...  606 

Dulcin,  |  grain  755 

Dum  Dum  Fever — type  of  Kala- 
Azar  ...  ...  ...  ...  551 

Dunbar’s  Hay  Fever  Serum  919 
Dtindas  Grant’s  Inhalation  Fluid  289 
Dunham’s  Soln.,  619:  Tassel...  414 

Dunhill’s  Solution  .  347 

Duodenal  Membrane  Tabs,  and 
Extract,  5  to  20  ra.  ...  ...  960 

„  Ulcer,  973  &  Therap.  Ind. 
Duotal,  5  to  15  gr.  ...  ...  447 

Duplitised  Films  X  ray .  ...  293 

Duralumin  ...  ...  ...  142 

Durant’s  Injection  .  446 

Duret’s  Calomel  .  ...  473,82 

Durine  ...  ...  •••  •••  127 

Dusart’s  Syrup,  2  to  4  dr.,  56  ; 

Wine .  628 

Dust  in  relation  to  Asthma. 

See  Peptone  Desensitisation  .  667 

Dusting  Powders,  Formosyl  130 
(See  also  142.  8291 
Dutch  Drops,  702  ;  Glossary  ...  642 

Duty-free  Alcohol  ...  ••  122 

Dye  Excretion  Tests  ...  62,  63,  386 


INDEX  AND  POSOLOGICAL  TABLE. 


FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Dyed  Fur  .  308,  1051 

Dyer’s  Madder . 832 

Dyes,  Aniline,  300 ;  as  Anti¬ 
septics,  265  ;  for  foods  ...  435 

( see  also  Individual  Colors). 
Dysentery,  917,  1054;  Ana¬ 
toxin,  544  ;  Serum  (Bacilli)  917,  541 

,,  Auremetine  in .  537 

,,  Vaccine,  50  to  2,000  mill.  918 

,,  Amoebae,  Search  for  541 

,,  Treatment  ...  52 Q  et  seq. 

,,  Ipecac.  524 

,,  Carriers,  528,  1055,  544; 

Treatment  with  E.P.I.  532 

‘  E  107  ’  246 

E.M.F . 282 

Eade’s  Pills  ...  ...  ...  628 

‘  E.P.I.’,  2  grs .  532 

Ear  Cones,  218;  Cocaine  ...  337 

Earth  Nut  Oil .  841 

Easton’s  Syrup  (also  Pills  and 
Tablets,  420),  £  to  1  dr.  ...  419 

Eau  d’  Alibour  ...  ...  390 

In  sycosis  barbse. — -Ingram,  B.M.J. 
ii./29,620 


Eau  de  Botot 

...  840 

,,  de  Cologne  . 

...  118 

„  de  Goudron,  5-10  oz. 

...  703 

„  de  .Javelle  . 

46 

,,  de  Labarraque 

45 

„  de  Paris  ... 

...  118 

,,  de  Mellisse  des  Carmes 

...  870 

,,  Oxygenee . 

...  493 

,,  Sedative  ... 

...  263 

Ecbaliium  Elaterium  ... 

...  855 

Ecgoaine  Derivs.  333  &  1005,65,87 

Echitamine 

...  838 

Echium 

...  855 

Ecthol,  1  dr.  well  diluted 

...  892 

Eczema  Marginat,  Therap.  Ind.  570 

Eczoline  Preps.  . 

...  628 

Edestin  .  . 

413,  418 

Edington’s  Soln. 

...  338 

Edmunds’  Cell  . 

32,  47 

EFFERVESCENT  SALTS. 

(“  gr.”  in  drachm  understood 
— dose,  1  dr.  or  q.s.) : 
Acetanilide.  L  and  3  gr. 

Ammon.  Brora.,  5  gr. 

Antipyrine,  5,  10,  15  gr. 

Bath  Salts  . 

Caffeine  Citr.  24  gr.  and  c. 

Pot.  Brom.,  5  gr....  250 

„  HBr.,  2J  gr. 

Carlsbad  Salt  (Vescettes)  ... 
Catlia  Phenolphthalein,  1  to 

2  dr.  . 

Chloro-Sodio-Mag.  Aper.  ... 

Glyceroph.,  60  grs . 

Iron  &  Quin.  Citr.,  3  gr. 

Lecithin,  3  gr.  . 

Lithium  Citrate  . 

,,  Hippuras,  ’5  gr. 

„  Salicyl,  2  gr . 


8 

145 

328 

779 


250 

780 

848 

780 

39 

726 

540 

543 

543 

543 


e.g.  100,  REFER  TO  VOL.  II. 

Name.  Dose.  Pagei. 

EFFERVESCENT  SALTS— contd. 
Magnesium  Citrate,  1-2  dr.  or  q.s. 

,,  Sulphate ,  1-1  02....  548 

Phenacetin,  5  and  10  gr.  ...  328 

„  5%  et  Caffeine, 

2|% 

Phenolphthalein,  to  to  2  dr. 
Pilocarpine,  f-(T  gr.  ... 

Piperazin,  5  gr.  (et  c.  Pherio- 

coll) . 

Piperidine  Tart.,  5  gr. 

Potass.  Citrate,  1  or  2  dr.  ... 

Potass ic  Aperient,  et  c.  Pot. 
Sulphocarb. 

Quin.  Citrate,  1  gr . 

„  Salicyl.,  3  gr.  . 

„  Sulphate,  2  gr. 

Sal  Bromatum 
Saliciu,  5  gr.  ... 

Sodio-Mag.  Aper.  (et  c.  Caff- 
ein,  780)  ... 

Sodium  Benzoate,  6  gr.  in  dr. 

,,  Citro-Tart.,  1  or  2  dr. 

Sodium  Phosphate,  1  to  3  dr. 

„  Salicyl.,  5,  10  grs.  ... 
Sulphate,  1  dr.  or  more 


327’ 

678 

696 

703 

703 

717; 

726-: 

717; 

726 

735 

739 

7711 

80) 

780) 

88 

7777 

70 

780. 


Stront.  Brom.,  10  gr.. 

789' 

Sulphonal.  5  gr. 

795 

Tycalsin,  5  gr . 

78' 

Tyllitiiin,  5  gr.  . 

79: 

Vesalvine,  5  gr . 

452. 

Egg  Medium,  6! 8  ;  Yellow  ... 

497? 

Eggs,  Dried,  434  ;  Liquid 

434- 

Ehrlich’s  Diazo  Reaction 

6111 

“  Ehrlich-Hata  ”  . 

194 

Ehrlich  Stains  and  Tests 

40  5 

,,  Theory . 

251 

Ekatantalum  ... 

331  -i 

Ektogan  .  . 

496 

Ei  Kossam  . 

844  I 

Eheosacchara,  P.G.  (q.v.). 

Elarson  Tabs.  ...  . 

189 

Etastica  ... 

270 

Elaterinum,  1-40  to  1-10  gr. 

855, 

224 

Elaterium,  1-10  to  £  gr.  ...  855 

Eibon-Ciba,  30  to  60  grs.  pro 

die  . 824 

Elderberry  Flowers  .  883 

Elecampane  ...  ...  ...  863 

Electrargol  ...  ...  ...  379' 

Electrocuprol  ...  ...  ...  378  j 

Electric  Current  Injuries  1105,311 

„  Shock  .  1105,311 

Electricity,  Medical  .  27S 

Electrochemical  equivalent  ...  286 

Electrolux  Apparatus  .. .  ...  485 

Electrolytes  ...  ...  ...  279; 

Electrolysis  .  283 

Electrolytic  Solution  pressure...  279 

Electromotive  Force .  282 

Electuaire  Dias  cord.,  15  gr.  ...  890 

Elements,  Table  of  ...  xxxvi 

Elephantiasis,  see  Filariasis 

Therap.  Ind.  &  545 


OFFICIAL  NAMES  IN  ITALICS. 

FIGURES  IN  HEAVY  TYPE,  e.Q.  100,  REFER  TO  VOL.  II. 


Page 

846 

385 

401 

3 


Name.  Dose. 

Klettaria  Cardam. 

Elimination  Tests 

Elixirs . 

Elixir  Aeetanilid.  Co.,  £  to  1  dr. 

„  Acidi  Salicyl.  Co.,  1  to 

2  dr.  ...  .  66 

,,  Agrimonue  Co.,  1  dr.  ...  837 

,,  Aletridis,  £  to  1  dr.  ...  837 

,,  Amnion.  Brom.,  1  to  2  dr.  145 
,,  Antineuralg.,  1-2  dr.  ...  249 

„  Aperitive,  £  to  1  dr.  ...  138 

,,  Aromat.,  £  to  2  dr.  ...  401 

,,  Arsamin  (£  gr.),  1  dr.  ...  190 

„  Aurantii  Amari,  2  to  4  dr.  401 
,,  Berberinse,  1  to  4  dr.  .  844 

,,  Bismuthi,  60  m.  ...  230 

,,  Caffeinae,  1  to  2  dr.  ...  249 

,,  Calc.  Chlor.,  1-2  dr,  ...  258 

,,  ,,  Iodidi,  1  dr.  ...  259 

,,  Camph.,  30  to  60  m.  ...  263 

,,  ,,  Monobr.,  4  dr.  ...  265 

,,  Cascara,  30-120  m.  ...  277 

,,  Chloralamidi,  1  oz.  ...  234 

,,  Cinchonse,  30  to  60  m.  .  297 

,,  Cinchonidine,  l  oz.  ...  723 

,,  Cocse,  1  to  4  dr.  ...  332 

,,  Creosoti,  1  to  2  dr.  ...  384 

,,  Curacao,  2  to  4  dr.  ...  401 

„  Duodcnalis,  £  oz.  ...  961 

,,  Ergot®  cum  Ferro,  2  dr.  405 
,,  Ferri  Phosph.,  c.  Quin  et 

Strych.,  £  to  1  dr.  420 
,,  Ferro-Mang.  Pept.,  1  to 

4  dr.  ...  ...  ...  416 

,,  Ficorum,  1  to  4  dr.  ...  401 

,,  Formatum,  Co.,  1  to  2  dr.  36 
,,  Four  Gland,  1  to  2  dr.  ...  989 

,,  Gentian  Ac.,  1  to  2  dr.  ...  859 

,,  Glusidi,  5  to  20  m.  ...  755 

,,  Glyceroph,  1  to  4  dr.  ...  39 

,,  ,,  c.  Format.,  1-2  dr.  40 

,,  Guaiaci,  1  to  2  dr.  ...  44  5 

,,  Haemoglobin,  1  dr.  or  more  583 
,,  ,,  c. Lecithin,!  to  2  dr.  583 

,,  Heroin,  Pini  et  Ter  pin, 

1  dr .  701 

,,  Tpecacuanhse,  10  to  30  rn.  524 
,,  Lecithin,  2  dr.  ...  ...  540 

,,  Lith.  Hydrangea,  1  to  2  dr.  862 
,,  Manaca  Salicyl,  1  to  2  dr.  868 
,,  Papain,  1  dr.  ...  ...  652 

,,  Paraldehyde,  1  to  3  dr....  126 

,,  Parathyroid,  with  Calc. 

Lact,,  1  dr.  ...  ...  994 

„  Paregoric,  £  to  1  dr.  .  630 

,,  Pectorale,  1  dr.  ...  860 

,,  Pepsin,  Bisrrt.,  Strych., 1  dr.  663 

,,  Pepticus,  £  oz .  662 

,,  Phosphori,  15-60  m.  ...  688 

,,  Pini  et  Terpin  Sim.,  Idr.  701 
,,  Pini,  Terpin  et  Heroin, 

1  dr . 701 

,,  Q.uinque  Broin.,  1  dr.  ...  71i 

,.  Quinidine,  £  oz....  ...  722 

et  Cinchon,  £  oz.  723 


Name.  Dose. 

Elixir  Rhei,  1  to  3  dr. 

„  Rubrum,  20-60  m. 

,,  Saccharin!,  5  to  20  m.  ... 
,,  Secretogen,  1  to  2  dr.  ... 
,,  Sennee  (et  Legurn.),  1  to 

3  dr . 

,,  Simplex,  20-60  m. 

,,  Sodii  Brom-aceto  salicy- 

Jat.,  £  oz.  rep. 

,,  Sodii  Cacodyl,  30  m.  ... 

,,  ,,  Formatis,  2  dr.  ... 

,,  ,,  Lact.,  1  dr. 

,,  Symphyti,  £  to  2  dr.  ... 
„  Three  Gland,  1  to  2  dr.  ... 
,,  Tnymi  et  Diaphorm,  1  dr, 
„  Valerian®  et  Bromidi, 

£  oz. . 

„  Vanillin  Co.,  £  to  1  dr. ... 
,,  Vesalvine  ‘  S,’  1  dr. 

,,  Vi  burn.  Prunif.  (&  Co.)  . 
,,  of  Vitriol ,  5-20  m. 

Elliman’s  ...  . 

Elm 

Elschnig’s  Medium 
Eisner’s  Reagent 

Embalming  . 

Embalmment  of  Wounds 
Embelia,  1  to  4  dr.  ... 

Ernblic  Myrobalans,  1  or  2 
Emery’s  Method 
Emetamine 


Page 

401 

401 

755 

961 

886 

401 

76 

187 

35 

57 

889 

989 

892 


Emetina  (AIL.) 


525 


HBr.  Hyp.,  £  to 


826 

893 
453 

894 
92 

...  620 
...  892 

535,  619 
...  440 

...  620 
...  508 

...  855 

...  855 

...  2S3 

...  538 

&  224 
.  531 


_  _  2  ^  i  gr.  . 

HC1.  Expect,  xbo  to  gr.  526 
„  „  Hyp.,  £  to  f  gr.  . 

,,  for  Liver  abscess  ...  529 

,,  Oleate,  £  gr . 536 

,,  Panama  Bismuth,  with 

528,  537 

,,  Periodide,  £  to  2  grs.  135,  532 
,,  „  in  Dried  Milk  ...  533 

„  „  Slipules,  2  gr.  532 

,,  ,,  Discussion  ou  paper  535 

,,  Steriloids  .  ...  ...  134 

Emetin  (Extractive)  Expect 
tV  to  do,  Emetic,  £  to  1  gr. ...  539 

Emetine  and  Amoeb®  526  et  sea ,  39 
,,  Cumulative  elect  ...  SO 

,,  Bismuth  Iodide,  1  to 

3  gr.  531  &  224 

,,  Diarrhoea  .  532 

Emetique,  Max.  single,  3  grains  161 
Emetol,  2  dr.  ...  ...  •••  535 

Emodin  ...  ...  ...  85 8,  886 

Empirin,  5  to  15  gr .  74 

Emplast.  Ac.  Salicyl,  Sap.  ...  66 

Empiast  Adhesivum.  ...  ...  603 

,,  „  Ang .  863 

Allii  .  838 

,,  Belladonna p,  224:  U.S.  224 

„  ,,  Extensum  ...  224 

,,  Calefaciens  . .  268 

,,  Cantharidini-  ...  ...  268 

„  Cantharidis  Liq.  ...  269 

,,  Capsici  (various)  ...  272 


682 
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Name. 

Dose. 

Page 

Emplast.  Cocainse  . 

335 

?  y 

Cupri  Oleatis  ... 

602 

yy 

Diachylon 

603 

y  y 

Hydrarg.  Stearatis  ... 

603 

Menthol.  . 

557 

y  y 

Mouches  de  Milan  (Em- 

platre) 

268 

y  y 

Opii  . 

629 

5  y 

Picis  . 

704 

y  y 

Plumbi 

603 

yy 

Resince 

603 

yy 

Saponis 

603 

yy 

Vesicans  . 

268 

Emulsifiers  . 

583 

Emulsin  ...  ...  151,76 

Emuls. 

.  Acriflavine 

304 

yy 

Agar.  c.  Paraff.  Liq.,£  to 
1  ounce,  children  1  to 

2  dr . . 

658 

yy 

Amygdalae,  av.  4  oz.  ... 

152 

3  ? 

Asafoetidae,  4  dr. 

842 

>  y 

Barii  et  Bism . 

222 

y  y 

Benzyl  Benz.,  £  to  2  dr. 

312 

y  y 

Bismuthi  et  Paraffini,  1 

oz . 

657 

y  y 

Butol 

598 

y  y 

Chloroform! 

291 

y  y 

Iodinol,  2  dr.  ... 

520 

y  y 

lodoformi 

508 

3  y 

Lecithin,  £  oz.  ... 

540 

y  y 

01.  Arachis  c.  Glucose... 

841 

yy 

,,  Chaulmoograe,  £  to 

1  dr.  . 

606 

,,  ,,  Gynocardii,  £  to  1  dr.  606 
„  „  Morrhuse,  2  to  8  dr.  617 
,,  ,,  ,,  Ferrat.,  2  to  8  dr.  617 

,,  ,,  c.  Lecithin,  2  to  8  dr.  617 

,,  ,,  Morrhuse  et  Glycer- 

oph.,  2  to  8  dr.  ...  40 

,,  „  Morrhuse  et  Hypoph., 

2  to  8  dr.  ...  ...  617 

,,  Morrh.  et  Iodoform, 

2  to  8  dr.  ...  617 

,,  ,,  Olivse.  1  to  2  oz.  ...  620 

,,  ,,  Papaveris,  £  to  1  oz.  619 

„  „  Paraffin  c.  Agar,  £  to 

loz.  ...  658 

„  „  „  „  „  c.Phenolph- 

thaiein,  £  to  1 

ounce  ...  658 

(See  also  C.  D.  June 
16*28  for  a  formula 
with  Gelatin). 

,,  „  Paraffini  et  Bismuth 

1  oz.  ...  ...  657 

,,  ,,  Paraffin  c.Pancreatino  656 

,,  „  c.  Rhamni 

Frang.,  .  657 

„  „  Petrolei  c.  Hypoph., 

1  to  4  dr .  656 

,,  „  Terebinth.,  1  dr.  ...  700 

,,  Salol,  £  to  1  oz.  ...  82 

,,  Santonin  .  759 

„  Seminum  Cannabis  ...  846 

„  Sesami,  2  to  3  oz.  p.d.  876 
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Name.  Dose.  Page 

Emuls.  Sevi  .  597 

„  Sulphuris  .  927 

Enamels  Cellulose  ...  ...  442 

Encephalitis,  Epidemic  (lethar¬ 
gical  .  1057,  545 

,,  PostVaccinal...  ...  545 

Endocarditis  Serum  ...  ...  928 

Endocrine  Glands  ...  ...  957 

Endolytic  Tubes  360,  364,  374,  400 
Endo’s  Medium...  ...  ...  638 

Endotoxins  .  ...  896 

Enemata  ...  .  402 

Enema,  Acid  Salicyl.  0*3%  ...  403 

,,  Alum,  0-5%  ...  ...  403  i 

„  Ammoniae  ...  ...  148 

„  Aperiens  .  402 

,,  Argent.  Nit.,  0‘1%  ...  403 

,,  Asafoetidae,  5%  ...  403,  842 

,,  Barii  Sulphatis  ...  ...  222 

,,  Bismuth  Garb,  or  Subnit., 

1%  403 

„  ,,  Sod.  Salicyl.,  1  pint  ...  235  i 

,,  Boric  Acid.  Sat.  Sol.  ...  403 

„  Chloral,  4  oz . 283 

„  Dextrose .  402 

,,  Evacuans .  ...  402 

,,  Ferri  Chloridi  (Liq.),  2%  403 

,,  Glucose  ...  ...  ...  402 

„  Glycerin,  £  oz .  402 

„  Hyd.  Perchlor.,  0-01  to 

0*05% . 403 

,,  Inf.  Allii  .  ...  ...  403 

,,  Lith  Aceto-Salicyl  c.  Sod. 

Brom.  ...  ...  ...  79 

,,  Mag.  Sulph.,  £  to  2  oz  ...  548 

,,  Mucilaginis,  25%  ...  403 ! 

,,  Nutriens  .  ...  ...  402! 

,,  Olei  Ricini  ...  ...  621 

,,  Olei  Terebinth.,  0-5  to  1% 

403, 700 

,,  Oleosum  ...  ...  ...  620 

„  Opii  .  402,  403 

,,  Plumbi  Acet.,  1%  ...  403 

,,  Quinin  Alcohol-Ether  ...  108 

,,  Rutse  ...  ...  ...  883 

,,  Sedativum,  5  oz.  diltd....  79 

,,  Silver  Gelatose .  178  ■ 

,,  Simplex  .  ...  ...  402 ! 

,,  Sodii  Chloridi  ...  ...  769 

„  Stimulant,  for  Thirst,  etc. 

402,  403  1 

,,  Tannin,  1%  ...  ...  403  !j 

Energen  Bread  ...  ...  ...  112! 

Enesol  (injected),  1  gr.  in  30  m.  189 

Eno’s  Fruit  Salt  .  628 

Entamoeba  Cysts,  Search  for... 

529  &  542 : 

,,  Buccalis  ...  ...  927 

,,  Coli  .  ...  541  et  seq. 

,,  histolytica  526  et  seq. 

&  541  et  seq. 

,,  Nana  .  542 

Entericin  ...  ...  ...  871 

Enteric  Fever.  See  Typhoid. 
Enterococcus  .  ...  574 


OFFICIAL  NAMES  IN  ITALICS. 

FIGURES  IN  HEAVY  TYPE,  e.y.  100,  REFER  TO  VOL. 


@83 


n. 


Name.  Dose.  Page 

Enzyme  Action...  548,  G37  &.  76 
Enzytol,  3  to  20  Cc.  dil.  ...  5 

Eosin  Stains  (various)  .  399,614 

Eosote,  5-10  m.  .  387 

Eparseno  ...  ...  ...  202 

Ephedrine  ...  855,165,224 

„  Hvdrochlor.,  i  to  2  gr.  855 
,,  Sulphas,  i  to  2  gr.  ...  855 

Ephetonin  .  856,  1 65 

Epidemic  encephalitis  ...  ...  545 

Epilepsy,  non-specif.  protein, 

671 ;  Luminal  822  &  Ther. 

Ind . 1059 

Epinephrin  ...  ...  976,170 

Epinine  ...  982 

Epsom  Salts  (Mag.  Sulph.)  ...  546 

Equisetum  Arvense  .  856 

Erasmus  Wilson’s  Lotion  ...  149 

Erdmann’s  Test  ...  ...  204 

Erepsin  ...  ...  ...  ...  76 

Ergamine  ...  ...  ...  407 

Ergoapiol  ...  ...  ...  169 

Ergosterol  Estimation...  ...  105 

,,  Irradiated  ...  597,  104 

Ergot ,  15  to  60  gr.  ...  403  &  77 

Ergot  Aseptic  ...  ...  ...  404 

,,  of  Maize...  ...  ...  868 

,,  Physiol.,  Standardised  ...  77 

Ergotamine  ...  403,  408 

,,  Tartrate  ...  ...  406 

Ergotin  2  to  8  gr.  ...  ...  405 

Ergotinine  Cristallisfie,  1/200  to 

1/64  gr.  ...  406,  224 

„  Cit.,  1/150  to  1/30  gr.  406 
Ergotoxine,  1/100-1/50  gr.  403,  406 
„  Ethane  sulphonate, 

T5o  to  75o  gr.  hj  p.  ... 
Ergoval,  10  to  30  m.  or  60  m.... 
Eriodictyon 

Erica  Heather,  Ericolin  Separa¬ 
tion  of  T.B.  v.  Edn.  XVIII., 
Erigeron  Can.  ... 

Ernutin,  30  to  60  m. 

Erodium 

Erucae  Semina  (Sinapis) 

Eryngium  .  •  •• 

Erysipelas  Dressing,  830  ;  Serum 
Erysimum  ...  ...  .  ••• 

Erythrol  Nitrate,  \  to  lgr.  incr. 


Erythrophloeinse  Sulph.,  1/40  to 

1/24  gr.  . 

Erythrosins  .  ••• 

Erythrotetranitral,i  to  1  gr.incr. 
Erythroxylon  Coca,  30  to  120 
gr.  ...  ...  ••• 

Esanofele  . 

Es bach’s  Picric  Solution 
Eserina,  to  gr.  ••• 

Eserime  Salicyl.,  693 ;  Sulph., 

1/60  to  1/20  gr . 

Esprit  var,  vide  Spiritus  <<• 

„  Ammonia.  Anisat 

Esparto  ...  ...  . 

BupTOdia  m  ««« 


Name.  Dose.  Page 

Essence  of  Beef  .  582 

Essence  of  Ginger,  895  ;  Vanilla  893 

,,  ,,  ltennet  .  661 

Essentia  Yerba  Buena  (Ph. 

Notes)  =  Mentha  Sativa. 

Essential  Oils  as  Antiseptics  600,  126 
„  ,.  in  Cholera  ...  1046 

Essential  Oils,  Terpeneless  123, 125 


Syn.  of  Ethyl 


406 

404 

894 

575 

856 

406 

856 

763 

856 

928 

856 

408, 

224 

409 

399 

408 

331 

740 

363 

693 

693 

860 

856 


Essogen  ... 

Ethan  esal 
Ethanol.  U.S. 

Alcohol. 

Esther  ...  ...  ...  ... 

Chloric  . 

Convulsions  . 

Green 

Ozonic  . 

Perles,  3  m.  in  each 

Petroleum  . 

Regulations  N.  Ireland. . 
Soap,  et  c.  Merc.  Iodide... 
with  Atropine  ... 
with  Olive  Oil 
with  Oxygen  and  Alcohol 
with  Oxygen  and  Gas  ... 
Ether  with  Paraff ,  Liq.  Oral  use 

,,  with  Saline  . 

v.  also  JEther. 

Ethidol,  3  grains  . 

Ethocaine  Borate,  &  to  H  grains 
Ethoeaine  HC1.,  1/5  to  1  gr.  ... 
Ethoxy  Diamino  Acridine  Lact. 
Ethyl  Acetate  ...  ...  110, 


yy 

yy 

yy 

yy 

yy 


yy 

yy 

yy 


yy 

yy 

yy 

yy 


102 

102 


101 
290 
102 
284 
495 
109 
660 
28 
762 
105 

107 
104 

104 

108 

105 

622 
349 
346 
307 
442 

Alcohol  ...  113,  22 

Amino-benzoate  ...  350 

Bromide  (Caps.  5  m.)  ...  836 

Butyrate  ...  840,  28 

Carbamate,  10  to  60  gr.  824 
Chloridum  (Bulbs,  tubes 
and  bottles,  111)  ...  HO 

„  Dangers  .  Ill 

,,  Inhaler.  . .  HI 

,,  Medictd.  Solns.  ...  Ill 
Esters  Chaulmoogra,  1 
Cc.  intram.  609 ; 

Iodized  .  610 

Gas  .  151 

Group  effect  of  ...  254 

Hydnocarpate  ...  ...  612 

Hydro-Cupreine,  Base  3 
to  4  gr.,  387 ;  HC1.,  3 

to  4  gr.  . 

Iodide  and  Sterules,  5  m. 


ii 

»> 

>t 

tf 

ft 

a 

tt 

t> 

>i 

tt 


388 

112, 

271 

„  c.  Chlorof.  Sterules...  112 
-iodo-ricinoleate,  3  grains  622 

Lead  . 659 

Morphine  (Base)  566,139 

,,  HC1.,  i  to  i  gr.  565,  224 

Narceine  and  HC1.  ...  872 

Nitrite  Sol.,  15  to  60  m.  HO 

Oxide  .  •••  101 

Petrol  .  1  "I 

Salicyl  . 

Theobromine 


INDEX  AND  POSOLOGICAL  TABLE. 
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FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Ethyl  para  Meth.  Phenyl  Cin- 

choninate  ...  ...  319 

Ethylene  ...  ...  ...  291 

Bromide,  1  to  2  m.  836 
Dichlor...  ...  ...  292 

Glycol .  431 

Eu caine  Borate  .  ...  ...  349 

„  HC1.  1/10-*  gr.  ...  344 

,,  Lad.  £  to  i  gr.  344,  224 

,,  c.  Adrenalin  ...  ...  344 

Eucalypti  Folia,  5  gr.  ...  613 

,,  Gummi,  2-5  gr.  ...  856 

Eucalyptol,  1  to  4  m.  614,129,224 
Chlorinated  ...  53 

Phosphate,  1  to  5  gr.  615, 

128 

Eucodal,  Eukodal  ...  xxxvii 
Eucerin  ...  ...  ...  815 

Euchlorine  Gargle  ...  ...  773 

Eucodeine,  f  gr.  .  357 

Eu  11a vine  (Tablets,  per  os  £ 

grain  306)  .  ...  305 

Eugallol  64 

Eugene!  ...  410,  847,  857,  878 

Eumenthol  Jujubes  .  615 

Eumydrine  ...  ...  ...  217 

Eunatrol  ...  ...  ...  761 

Euonymi  Cortex  ...  ...  410 

Euon  'min,  1  to  2  gr . 410 

Eupad  ...  ...  ...  ...  48 

Eupatorium  ...  ...  ...  857 

Euphorbia  Peplus  Pil.  ...  857 

Eupnine,  1  dr.  ...  ...  251 

Euquinine,  3  to  15  gr .  741 

Eureka  Weed  Killer  ...  ...  35 

Euresol  ...  .  752,  226 

Eurobin  ...  ...  ...  295.  226 


46,  272 


Eusol  . 

,,  Assay  .  8 

,,  Bactericidal  Power  ...  8 

,,  Intravenous  Use  ...  47 

,,  Uses,  46;  Cordova’s  Modif.  48 
Eustachian  Self-Inflator  ...  289 

Eustenin,  8  to  15  gr.  ...  806 

Evans’  Antiseptic  Throat  Pas¬ 
tilles  ...  ...  ...  ...  628 

Euxenite  ...  ...  ...  324 

Evatmine.  .  ...  978 

Evonymine  ...  ...  ...  410 

Ewald’s  Breakfast  ...  ...  415 

Ewin’s  Test  ...  ...  ...  170 

Exalgine,  £  to  2  gr.  ...  3,  226 

Exibard’s  Pdr .  717 

Excise  Duty  .  114 

Exogonium  .  864 

Explosives  ...  ...  ...  13 

EXTRACTA  : 

( vide  also  Fluid extr.) 

„  Acocantherse  Liq.  max. 

4  m.  (?) . 835 

„  Aconiti  Bad.  Ale.,  max. 

£  gr .  98,  20 

,,  Agarici,  $  to  2  gr.  ...  836 

„  Agroyyri  Lie/.,  1  to  2  dr.  .  837 

,,  Aletridis,  Liq.,  5  to  15  m.  837 


e.g.  100,  REFER  TO  VOL.  II. 

Name.  Dose.  Page 

Ext.  Allii,  4  to  10  gr .  837 

„  Alni  Glutinosse  Liq.,  10  to 

30  m .  ...  838 

„  Aloes ,  1  to  4  gr.  ...  137,  31 1 

„  Anthemidis,  2  to  8  gr.  ...  840 

„  Apocyni  Liq.,  15  m.  ...  170 

,,  Belce  Liq.,  1  to  2  dr.  ...  844 

,,  Bellad.  Sicc.,  i~l  gr.  224  &  47 
„  Bellad.,  Fob,  av.  J  gr.  224,  225 
,,  Liq.,  |-1  m.  ...  2241 

,,  Vi  ride,  \  to  1  gr.  225  &  48 
Bone  Marrow,  1-2  dr. 

Brain,  5  to  10  m. 

Buchu  Liq.  30  m.. 


99 

99 

99 

99 

99 

99 


99 
9  y 


99 

99 


99 

99 

99 


99 

99 


99 

99 


958 

959 
845 


Bynes  (and  Liq.),  1  to  4 


dr. 


Cacti  Grandi.  Liq.,  1  to 


548,  549 


10  m.  ... 

...  849 

Calumbae,  '85,  2-10  gr. 

—  • 

Cannabis  Ind.,  J-l  gr. 

266,  54 1 

,,  Liq.,  lj  m,  ... 

...  267 

Capsici  Liq.,  1  in.. 

...  272: 

Carnis 

...  581 

Cascarce  Sag.,  2  to  8  gr, 

....  277  ' 

Cascarce.  Sag  radix  Liq., 

30 

to  60  m. 

Cascara  Aromat.  Liq.,  30 
to  60  m. 


277 


278 


Catha  Solid.,  2£  to  10  gr.  847 


847 

848 
959 


849 
266 

850 


Liq.,  1  to  5  m. 
Caulophylli  Liq.,  8  m. 

Cerebri  Liq.,  5-10  m. 

Cerevis  Ferment.  3  gr.  280,  98, 

506 

Cerii  Liq.,  1  to  10  m. 

Chanvre  . 

Chekan,  Liq.,  £-3  dr. 

Chelid.  Liq.,  10  to  30  m....850 
Chenopodii  Liq.,  4  to  1  dr.  850 
Cliinse,  1  to  4  gr.... 

Chirat.a1  Liq.,  15  m. 

Cigue,  f- gr. 

Cimicifuga;  Liq.,  5-30  m.  851 
Cinchonce  Liq.,  5-15  m.  297  & 

60 

Cocas,  2  to  15  gr.  ...  332 

,,  Liq.,  £-1  dr.  ...  332 

Colchici.  £  to  1  gr.  358,  69 
Collinson,  Liq. ,15  to  30  m.  852 
Colocynth.,  av.  J  gr.  ... 
Colocynth.  Comp.,  2  to  8 

gr . 

Condurango  Liq.,  10  to 
60  m. 


291 

851 

382 


380 

380 


852 


Conii,  max.  f  gr.  Fr.  Cx.  382 


Liq.,  5  to  15  m. 
Convallarise,  2-8  gr. 
Coorchi  Liq. 

Corn  Silk,  Liq.  1  dr. 
Coronilla,  H  gr. 

Coto  Liq.,  2  to  6  m. 
Cyperi  Bot.  Liq.,  15  to 

60  m . 

Damianre,  2  to  10  gr. ; 
Liq.,  |  to  1  dr. 


382 

852 

862 

868 

852 

382 


854 

854 
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y> 

yy 


yy 

yy 


yy 

yy 

yy 


y  y 
yy 


Name.  Dose. 

Ext.  Digitalis,  Fr.  Cx. 

av.,  £  gr.)  . 

,,  d’Orges  . 

,,  Duodenal  Liq.,  5  to  20  m. 
,,  Ergotce,  2  to  8  gr. 

,,  „  Liq.,  10  -  30  Hi.  ... 

„  ,,  Phys.  Stand. 

,,  Erigeron  Liq.,  30-60  m.  . 
„  Erodii  Liq.,  15  m. 

,,  Erythroxyli  Liq.,  £-1  dr.. 
,,  Eucalypti  Gum.  Liq.,  30 
to  60  m. 

Euonymi,  1  to  2  gr. 

,,  Liq.,  10  to  60  m.  ... 
Eupatorii  Liq.,  30  m.  ... 
Euphorbia?  Pepli,  7£  to 

30  gr.  .  . 

Eupliorbise  Pil„  £  to  l£  gr. 

Eye,  2  dr.  .  . 

F»cis 

Fiexin,  3  gr . 

Feilis  Bov. 

Ferri  Pomatum . 

Filicix  Liq.,  45-90  m. 
Frangula?  Liq.,  1-4  dr.. 
Fuci  Vesic.,  3  to  10  gr. 

,,  „  Liq.,  1  to  2  dr. 

Galega,  5  to  10  gr. 

Galii,  5  to  20  gr. 
Gastricum,  1  to  2  dr.  ... 
Gelsem  Liq.,  |m. 

Gelsem.  Pulv.,  £—2  gr.  ... 
Oentiance,  2  to  8  gr. 
Gerarii  Mac.  Liq.,  15  m. 
Glaucii  Liq.,  1  dr. 
Glycyrrhizce,  5-60  gr.  ... 

,,  Liq.,  30-60  m. 
Gokliru  Liq.,  20-60  m.  ... 
Gossypii,  1  to  4  gr. 

„  Liq.,  £  to  1  dr.  ... 
,,  Sem.,  1  dr. 

Granati  Liq.,  30  m. 
Grindelise,  2  to  3  gr. 

„  Liq.,  10  to  20  m.  ... 

,,  Co.,  1  dr . 

Guarana?  Liq.,  \  dr. 
Heematoxyli  Liq.  (&  Solid, 
av.  15  gr.),  £  to  2  dr.  ... 
Haemostatic 
Hamamelidis  Dest., 

3  dr . 

,,  Liq.,  5-15  m. 

Helen  ii  ...  . 

Hippocast  Liq.  ... 
Holarrlienre  Liq.... 
Humuli,  2  to  6  gr. 
Hydrastis,  2  to  5  gr. 

,.  Liq.,  5-15  m. 
Ey'oscy.,  2  to  8  gr. 

,,  Viride,  2-8  gr. 
Hypophysis,  1  to  1  Cc...; 
Hysterionicoe  Liq.,  5  to  la 
m.  ...  •••  ••• 

Infundibular,  £  to  1  Cc.... 


395 

548 

960 

405 

404 

404 

856 

856 

332 

856 
410 
410 

857 


857 

857 
961 

..  280 
..  280 
..  41  i 

..  416 

422,  80 
..  858 

858 
858 
858 

858 
663 
426 
426 

859 
859 

859 

860 
860 
860 
443 
443 

443 
660 

444 
444 
444 
861 


to 


yy 

yy 

yy 

yy 

yy 

yy 


yy 

yy 


Inula  Liq.,  10-60  m. 


861 

405 

448 

448 

864 

835 

862 

868 

492 

492 

501 

501 

968 

863 
968 

864 


yy 

yy 


yy 
yy 
y  y 


yy 
yy 
y  y 
yy 
yy 
yy 
yy 


Name. 

Ext.  Ipecac. 

f  Expectorant 
,,  Ipecac.  J  £  to  2  m. 

Liq.  i  Emetic,  15 

(to  20  m.  (’98) _ 

„  Iridis  1  to  3  gr . 

,,  Jaborandi,  2  to  10  gr., 
(B.P.  ’85) 

,,  ,,  Liq.,  5  to  15  m.  ... 

,,  Jalapae,  2  to  8  gr . 

,,  Kava;,  5  to  10  gr. . 

,,  ,,  Liq,,  30  to  60  m.  ... 

Kolae  Liq.,  10-20  m. 
Kramerice,  5-15  gr. ;  Liq. 
15  m.  ... 

Kurchi  Liq . 

Lactucse,  85,  5-15  gr.  ... 
Lappse  Liq.,  30  m. 
Lasiosiphon  Liq.,  2  to  5  in 
Leptandrae,  av.  4  gr. 
Leeches  ... 


685 


Page 
..  524 

524,  89 


864 


696 

864 

865 
865 
252 


862 

866 

867 

867 

961 


Liver 

Dessic.  &  Liq.  . 

962 

Lupuli,  2  to  6  gr. 

868 

Lupuii,  Liq.,  5  to  15  m.. 

, 

868 

Maidis  Stig.  Liq.,  1  dr.  . 

»  . 

868 

y  y 

Ustil.  Liq.,  £  to  2  dr. 

868 

Malti 

(&  Liq.),  1  to  4  dr. 

548, 

549 

>  ) 

Ferratum . ' 

550 

j  y 

c.  Casc.ara . 

j 

550 

y  y 

c.  Haemoglobin  . 

550 

yy 

c.  Hypophos,  ... 

Ti* 

550 

y  y 

c.  ,,  etOi.Morr- 

O 

huse  . 

550 

yy 

c.  Glyceroph.  ... 

40 

y  > 

c.  lodinol  (1  oz. 

m 

O 

dose)  . 

p 

y  y 

c.  Oleo  Morrhuse 

550 

yy 

c.  Pancreatin  .... 

550 

Sicc.,  1  to  2  dr.  . 

, 

55  0 

yy 

c.  Syr.  Ferri  Phosph., 

1  to  4  dr. 

• 

550 

„  Paraff.  ...  549,  551 

Manaoa  Liq.,  10-30  m.  ...  868 

Meat  ...  ...  ...  581 

Menyanthis  Liq.,  4  oz.  ...  870 

Monsonise  Liq.,  10  to  30  m.  871 
Muira  Puama  ...  ...  871 

Myrtilli  Liq.,  2  ozs.  p.d....  872 

Nucis  Vom.,  £  to  1  gr.  ...  599 

„  „  Liq.,  1  to  3  m.  599  &  123 

Opii  Siccum  (20%  Morph.), 

£  to  1  gr.  ...  629 

„  Liq.  (0-75%Morph.), 

5  to  30  m.  ...  629 

Papaveris,  85,  2  to  5  gr.  — 
Parathyroid  Liq.  .  ...  993 

Pareirae  Liq.,  30  to  120  m.  876 
Physostigmat.,  £  to  1  gr.  693 
Piclii  Liq.,  10  to  60  m.  ...  877 

Picorrhizce  Liq.,  15  to  60  m.  877 
Pini  Canad.  Liq.,  10  to 

60  m .  878 

„  Sylvestris  .  ...  701 
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Name.  Dose.  Page 

Ext.  Piscidise,  2  to  5  gr.;  Liq. 

20  to  120  m.  .  ...  878 

,,  Pituitary  Gland  Infund.  £ 

to  1  Cc . 968 

,,  „  Entire  Gland,  £  to 

lCc.  ...  968 

„  „  Ant. lobe,  1  Cc.  ...  968 

,,  Pulsatilla  Liq.,  2  to  5  m.  .  879 

„  Quassise,  3  to  5  gr.  ...  880 

,,  Quebracho  Liq.,  5  to  10m.  881 

,,  Quillaia  Liq . 881 

„  Quinquina  Rouge  Liq.  .  297 

,,  Red  Bone  Marrow, 1  to  2  dr.  958 

„  Retinas,  2  dr . 961 

,,  Rhamni  Frang.,  15  to  60 

gr. ;  Liq.,  1  to  4  dr.  ...  858 

,,  „  Pursh.,  av.  4  gr.  ...  277 

„  „  ,,  Fluid  .  ...  277 

,,  Rhei,  2  to  8  gr .  881 

„  Rhus  Aromat.  Liq.,  10  to 

30  in . 882 

,,  Rice  Polishings  ...  506 

,,  Rubi  Chamaemori  Liq., 

£  to  1  dr.  .  883 

„  Salicis  Nig.  Liq.,  £  to  1  dr.  883 

,,  „  Solid,  1  to  5  gr.  ...  883 

,,  Sanguinarise,  Liq.,  l£  m.  884 
,,  Sansivierse,  10-20  gr. ; 

Liq.,  2  to  4  dr.  .  884 

„  Sarsae  Liq.,  2  to  4  dr.  ...  884 

,,  Saw  Palmetto,  3-5  gr. ; 

Liq.  £  to  2  dr .  885 

,,  Scillae  .  ...  885 

,,  Scutellaria  Liq.,  5  to  15  m.  885 
,,  Secretin,  5  to  20  m.  ...  960 

,,  Senecio,  Liq.,  20-60  m....  886 

,,  Senegse  Liq.  ...  ...  168 

,,  Sennse  Leg.  Liq.,  1-2  dr..  886 
,,  Serpentar  Liq.,  5  to  15  m.  886 
,,  Solani  Tub.  Liq.,  1  to  4 

dr.  ...  ...  ...  887 

,,  Sorbi  Liq.,  10  to  30  m.  ...  887 

,,  Spinal  Cord,  5-20  m.  ...  959 

„  Stramonii,  £  to  1  gr.  ...  788 

,,  Strawberry  Eth.  .  ...  858 

„  Strophanthi,  £-1  gr.  ...  790 

,,  Strychni,  £  to  1  gr.  ...  599 

„  Sumbul  Liq.  U.S.,  av.  30 

m.  . 889 

,,  Supra-renal  Liq.  10  to 

15  m . 976 

„  „  Sicc.,  £  to  3  gr.  ...  975 

,,  Symphiti,  5  to  10  gr.  ...  889 

,,  „  Liq.,  2  to  4  dr.  ...  889 

,,  Tanaceti  Liq.,  15-30  m....  890 

,,  Taraxaci,  5  to  15  gr.  ...  890 

,,  ,,  Liq.,  £  to  2  dr.  ...  890 

,,  Tebaiaco,  £  to  1  gr.  ...  629 

,,  Thymi  Liq„  5  to  30  m.  ...  892 
,,  Thymus  Gland,  £-2  dr....  983 

,,  Thyroid  =  Thyroid  Sicc., 

988;  Liq.  Thyroid  ... 

987  <fc  171 

Tritici  Liq.,  1-2  dr.  ...  887 
Uvse  Urai  Liq„  av.  30  m.  841 


Name.  Dose.  Page 

Ext.  Valerianae  (Liq.,  30  m.), 

1  to  5  gr.  .  82£: 

,,  Viburni  Prunif.,  2  to  10 

gr.,  Liq.,  60  to  120  m. .  89- 

„  Vincae  Majoris  Liq.,  1  to 

2  dr . 89«- 

,,  Violae  Liq.,  1  dr .  89* 

„  Water  Germander  Liq., 

£  to  1  dr.  ...  ...  89G 

,,  Yeast  ...  ...  280,  5001 

„  Yerbae  Santee,  10  to  40  m.  894- 
Eye  Bottles,  214  ;  Extract,  961; 
Lotion  Cocaine  (Factory), 

335 ;  &  Lotion  Iso-tonic, 

338  ,*  Operation  Sets,  437 ; 

Pads,  436  ;  Rods,  214  ;  Wash, 
Mackenzie  .  46S! 


..  338; 

12,  4111 
..  271, 

.  28GC 
,.  28C( 
.  2801 
.  252: 

28E 
616 


1 59 
616 


Factory  Act  Eye  Drops 
Faeces,  Exam,  of . 

Faex  Medicinalis,  £  to  1  oz.  ... 

Faexin,  1  dr . 

Faexin,  Extr.  Pills,  3  gr. 

„  Extr.  Tablets,  3  gr. 

Faivre’8  Cachets 
Faraday’s  Electro  Chem.  Equiv. 

F arrant’s  Medium 
Fats,  601  ;  as  foods,  94,  96  ; 
Iodine,  Nos.  86,  Melting  Pts., 

248  ;  Sapon.  Figs.  ... 

Fatty  Acids  unsaturated 

Favus  .  1093,  569 

Feathers...  .  665,  666 

Fedrin,  £  to  2  gr.  .  855 

Fehling’s  Solution  and  Modifs.  373 
,,  ,,  Sterules  ...  374 

Felamine  .  ...  ...  454,  783 

Fel  Bovinum  Purif.,  5-15  gr....  411 

,,  Exsicc.,  5  to  lOgr.  411 

Fellows’  Syrup  of  Hypophos- 
phites,  medium  adult,  1  dr. 

692  &  629 

Felt,  436  ,*  Femergin  Tablets 
(Sandoz),  406;  Fennel, 

Ferascol  . 

Fermenlactyl  . 

Fermentation  Test 
Ferments,  see  Enzymes 
Ferri  Alginas,  2  to  15  gr. 

Arsenas,  1/16  to  £  gr.  ... 
Cacodylas,  £  to  5  gr.  ... 

Carb.  Sacch.,  10-30  gr.  ... 

„  Cone. 

Chlorid.,  U.S.  =  Ferri 
Perchior. 

Citras,  av.  4  gr . 

et  Ammon.  Cit.,  5  to  10  gr.  412,79 
Virid.,  6  to  10  gr.  412,79 
Sulph.,  3  to  10  gr....  421 

,,  Tart.,  U.S.,  4  gr.  ...  421 

et  Mag.  Sulph.,  2  to  10  gr.  421 
,,  Mang.  Citras, 3  to  15  gr.  421 


857 

883 

57 

378 


>5 

99 


79 

99 

99 


837 
184) 
186 
411 ! 
412 


413 

4i2. 


»> 

99 


99 

99 


97 

97 


St 


„  Potass. Tart. ,5  to  10  gr.  421 
,,  Quin.  Citras,  5-10  gr.  726 
ft  tt  Eff.,  3  grs,  m 


720 


99 

tt 
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Name 

Dose. 

Page 

Name.  Dose. 

Page 

Ferri 

Quin,  et  Strych.  Cit. 

Filaria  Dracunc ulus  ... 

...  550 

3  to  6  gr . 

726 

Fildes  Medium  ... 

...  551 

99 

,,  Strych.  Cit.,  2  gr.... 

792 

Filicin  . 

...  423 

9  9 

Fluoridum,  -2X0  to  i  gr.  ... 

833 

Filmaron  .  . 

...  423 

99 

Formas,  li  to  3  gr. 

35 

Filmaronol  . 

423, 424 

99 

Glyceroph.,  1  to  5  gr.  ... 

37 

Filix  Mas  . 

422,  SO 

9  9 

Hydrox.  c.  Mag.  Ox.  ... 

180 

Filter  passing  Influenza 

Virus  923 

99 

Hypo  phosph.,  1-5  gr.  ... 

691 

Finsen  Reyn  Lamp 

...  314 

9  9 

Iodidum,  1  to  5  gr. 

416 

Fireproofing  . 

...  776 

9  9 

lodid.  Sacch.,  2-15  gr.  . 

417 

Fir,  Douglas  . 

...  148 

99 
9 9 


Lactoph.  et  Calci  [(Syrup)  56 

Nucieinas,  15  gr.  ...  415 

Oleas,  5  to  15  gr.  ...  604 

Oxalas,  1  to  5  gr.  ...  417 

Oxyclat.  Sacch.,  10  to 

40  gr . 415 

Oxypersulphas  (Monsel’s)  421 
Peptonat,  416;  Liq.,  l-4dr.  415 
Perchlor.  (wool,  416),  2-8 
gr •  •  •  •  •  •  •  •  • • 

Persulph.  . 

Fhosphas  Saccharatus  ,5  to 

10  gr . 

Solubilis,  4  gr. 


413 

421 

418 

418 


99 

9i 

99 


Pyrophosph.,  U.S.,  4  gr.  418 
Salicylas,  3  to  10  gr.  ...  67 

Sesquichlor . 413 

Subsulpb.  421 

Succinas  ...  ...  ...  835 

Sulphanilas  ...  ...  309 

Sulphas  (Granulat.,  U.S.), 

1  to  5  gr.  ...  420 

,,  Exsicc.,  i  to  3  gr....  420 

Tersulph.  .  421 

Yalerianas,  3  to  15  gr.  ...  825 

Perrier’s  Snuff . 236 

Perrinol,  15  gr.  .  415 

Perrivine  .  309 

Ferro-Alumen,  3  to  10  gr.  ...  421 

Perrocarnis,  1  dr.  ...  ...  582 


99 

99 


99 

99 


Ferro  Mang.  Phosph.,  3  to  10  gr.  552 
Ferropyrin,  3  to  8  gr.  . 
Ferro-sajodin  Tabs.,  7$  gr. 
Ferro-Silicon 

Ferro-Titanium . 

Ferruginous  Ampoules 
Ferrum  ... 

,,  Redactum,  1  to  5  gr-. 

,,  Tartar  alum,  5  to  10  gr.  . 

Ferula  Foetida . 

F6ve  de  St.  Ignace.  ...  ... 

Fever  see  Diseases  in  question, 
also  Table  p.  996. 

Fever  as  a  Salutory  reaction... 

Fever  Powders . 

Fevillea,  ... 

Fibrin  . 

Fibro-coumarin  Sterules,  25  m. 

Fibrolysan  . 

Fibrolysin,  1  to  2  Cc.  ... 


Ficus  Carica 
Field  Day 
Fig 

Filaria  ... 


299 
738 
857 

76 
27 
764 
764 
857 
...  159 

...  857 

Therap.  Ind.  &  545 


„  Oregon  .  ...  148 

,,  Scotch  ...  ...  ...  699 

Fir  Wool,  Oil,  and  Extract  ...  701 

Fire  Extinguisher  .  776 

Fischer’s  Modifd.  Ringer  Soln.  767 

Flag  . 864 

Flagella  Stains .  665 

Flagellate  dysentery  ...  ...  543 

Flaginac  .  ...  .  437 

Flame  Tree  .  864 

Flavoring  Agents  .  433 

Flavine .  300,  272 

Flax  Seed,  867  ;  Tow .  437 

Fleabane  .  ...  ...  ...  856 

Fleming’s  Liq.  Chrom.  Acet.- 
Osmic  . 

Fleming’s  Neutral  Red  Medium 


99 

99 


834 
927 

~Syph.  Test  see  Ilth  Edn. 

'  "  99 

830 
912 


329 
...  522 
80,  142 
58 

...  40 

411  &  78 
...  411 

421 
842 
599 


,,  Tinct.  Aconite,  1  to  5  m. 
Fletcher’s  Artif.  Dentine 

Flexner’s  Serum  . 

Flies  to  ward  off,  vide  Therap. 

Index,  Bites  and  Stings. 

FLOUR  Acid  Phosphates  in,  etseq. 

,,  Analysis  Expts . 

,,  Baking  Powders . 

,,  Benzoyl  Peroxide  in 

,,  Bleaching . 

,,  ,,  Detection  of 

,,  Blends  of... 

,,  Calc.  Sulphate  in 
,,  Chlorine  in 
,,  Coloring  Matter  of 
,,  Depart.  Com.  ’27  Rept.... 

,  Germ  in .  108  et  seg. 

,,  “Graham”  . .  1°7 

,,  Improvers  . 

,,  Iodine  in . 

,,  “MillStone”  . 

Mineral  and  other  con¬ 
stituents  of 

Moisture  in  . 

Offals  removed 


116 
117 
114 
.  120 
.  112 
.  117 

120 
.  114 

S,  120 
.  114 

120 


99 

99 


,,  Nitrites  in 
,,  National  Mark 


99 


115 
109 
107 

109 

...  118 

...  109 

113  et  seq. 

.  112 

116 

110 
...  H7 

.  114 

107 

...  107 

‘  Stone  Milled  ”...  1®7 

Survey  of  Flour  &  Bread  119 

Vitamin  B.  of  White  ...  Ill 

Wholemeal  .  101 


Persulphates  in  ... 

,,  Phosphorus  in  ... 

Potato  Starch  in... 

,,  Self  Raising 
„  Standardisation,  etc. 
Stone  Ground 
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Name. 

Dof-  e.  Page 

Flour,  Wholemeal  Koughage  of 

119 

Fluid  Magnesia,  1-2  ozs. 

545 

Fluidextr.  Aconiti,  av.  1m.  ... 

98 

99 

Apocyni,  15  m. 

170 

9  9 

Bellad.,  Each,  |  m.  . 

225 

9  9 

Buchu,  30  m. 

845 

Calami,  15  m. 

- — 

9  > 

Cannab.  Ind.,  14  m. 

267 

9  9 

Capsici,  1  m.  u» 

272 

99 

Cascara 

277 

9  9 

„  Aromat.,30  m. 

278 

99 

Chiral  ae,  15  m. 

851 

9  ) 

Cimicif.,  15  m. 

851 

9  9 

Cinchonse,  ]  5  m.  ... 

297 

9  9 

Cocae,  30  m. 

332 

9  9 

Colchici  Sem.,  3  m.. 

358 

99 

Conii,  3  m  U.S. 

0‘ 45%  Conine  ... 

— 

9  9 

Convallar.,  8  m.  ... 

852 

99 

Ergot  a1,  30  m. 

404 

99 

Eriodictyi,  10-40  m. 

894 

9  9. 

Eupatorii,  30  m.  ... 

857 

99 

Frangulae,  1-4  dr.  . 

858 

9  9 

Geranii,  15  m. 

859 

9  9 

Granati,  30  m. 

660 

99 

Cuarana,  30  m. 
Hamamelid.  Fob, 30m. 

860 

9  9 

448 

99 

Hyoscy.,  3  m. 

501 

99 

/Ipecac.,  Emetic,  15\ 
\  m.Expt.,  lm.  / 

524 

99 

Lappee,  30  m. 

866 

9  9 

Phyto.f  Emetic.l5m.  \ 

877 

lacc.p  Alterat.,14in / 

9 ^ 

Pilocarpi,  30  in.  ... 

696 

99 

Pruni  Virginianse 

(Glycero  -  hydro  - 

alcoholic),  30  m. 

-rt- 

99 

Quassias 

880 

,,  Qulllaise,  3  m.  881 

„  Bhei,  15  m.  ...  881 

,,  Posse,  30  m.  ...  882 

„  Bubi,  4  to  1  dr.  ...  883 

„  Sanguis  a  rise,  14  m.  .  884 

,,  Sarsaparilla,  2  to  4  dr.  884 

„  Scillae,  1  in  1,  If  m.  885 

„  Scutellaria1,  5  to  15  m.  885 

,,  benegre,  15  m.  ...  886 

,,  Spigelise,  1  dr.  ...  888 

,,  Staphisagrise,  1  m.  .  888 

,,  Stillingiae,  30  m.  ...  888 

,,  Stramonii,  1  m.  (0"25 

per  cent,  alk.)  ... 

,,  Sumbul,  30  m.  ...  889 

,,  Tritici,  1  to  2  dr.  ...  837 

,,  Uva>  Ursi,  30  m.  ...  841 

,,  Valeriana1,  30  m.  ...  825 

,,  Viburni  Prunif .  1  to  2 

dr . 894 

,,  Xanthoxyli,  £0  m.  .  894 

,,  Yerba  Santa,  15  nr. .  894 

,,  Zingib.  8  m.  ....  895 

Fluid-gJyeerates  .  ...  ...  433 

Flumei  in .  478,  27  2 

Fluorescein,  678,  226  ;  in  Cancer  531 
„  Mercury  Comps.  478,  479 


.g.  100,  REFER  TO  VOL.  II. 

Name,  Dose.  Page 

Fluorine  .  ...  272 

Fly  Deterrents  &  Destruction  1037 

Fiy  Papers,  Arsenic  .  35 

,,  ,,  Sticky  .  894 

Fly,  Spanish  or  Blistering  ...  267 

Feeniculi  Fructus,  857  ;  Fcienu- 

greek  .  857 

Bolin  and  Wu  Method...  ...  407 

Folin’s  Blood  tube  ...  ...  407 

Fontana’s  Stains  .  573 

Food  and  Drugs  Act,  1928  ...  491 

Food  Colours  .  ...2,  435 

Foods,  581  et  seq.  94  ;  Calorie 
Values  of  various,  97  ;  Dia¬ 
betic,  591  ;  Infants’,  A.B.C.  586 
Foods,  Doctoring  of  ...  ...  495 

,,  Iodine  in  ...  ...  429 

,,  Poisoning  ...  502,  508 

,,  Preservatives  2,  13,  482,  498 
,,  Vitamins  in  ...  ...  58 

Food  Iron  ...  ...  ...  78 

Food  Factors,  Accessory  592,  S3 
Food  Poisoning  ...  ...  ...  1639 

„  „  Metal  contamination  1040 

Fool’s  Parsley  ...  836 

Foot  and  Mouth  Disease  ...  716 

Foot  Powder  .  ...  ...  142 

Foreign-made  goods  ...  ...  623 

Forest-Yaws  ...  ....  ...  552 

Forma guJes  (Benzol,  310  ;  Olive 
Oil,  619;  Santalol,622)  ...  698 

,,  Naphthalene  Tetrachlor  573 
Formaldehyde,  126,  29,  272  ; 
in  Food,  484  ;  Glycerin,  128  ; 
Formaldehyde  Tablets,  In¬ 
ternal .  132,  30 

Formaldehyde,  Production  by 

Bacteria  . .  ...  30 

Formaldehydum  Polymerisatum 
=  Paraform  ...  ...  ...  131 

Formalin,  Formol,  126,  226  ; 
Chlorof.  Sols.,  129 ;  Dis¬ 
infecting  Tablets,  131  ;  Gargle 
128  ;  Inhalation,  129  ;  as  Meat, 
etc.,  Preservative  .  29,38,616 


Boom  Fumigation  ...  ...  131 

Tabs  Internal  assay...  ...  30 

Formaimsapa  . . 130 

Formalised  Gelatin  ...  ...  425 

„  ,,  Capsules  ...  698 

Form  amide  ...  ...  ...  129 

Forma  min  .  450 

„  Ethyl  Iodide  ...  510 

Forrnamint  Tablets  .  132 

Formanganate  Disinfector.  ...  272 

Formanilid,  2  to  4  gr.  ...  129 

Formic  Preservative  .  ...  34 

Formidin  Gze.  and  Tape  ...  510 

Formin,  5  to  15  gr.  ...  450 


Formosyl,  129  ;  Dental  Dress¬ 
ings,  1.30  ;  Mouth  Wash,  130; 
Tooth  Paste,  &c.,  130; 

Gargle,  130  ;  Gl.vc.  Soap,  762; 
Pastils,  130;  Pessaries  ...  130 

Formosyls,  Perfumed .  600 
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Formyl  Terchloride,  1-5  id.  ...  284 

Fotus  Acid  Borici,6  dr.to  1  pint 
„  Belladonnse,  1  to  2  dr. 

of  Tinct.  to  .1  pint  ... 

„  0]  ii,  |  to  2  dr.,  to  1  pint 

,,  Papaveris,  2  ozs.  to 

pints,  15  minutes  ; 
foment  at  120°  F.  ... 

Fouchet  Test .  612 

Four  Gland  ‘Tablets’  ...  989 

Founieau  *809’  .  316 

Fournier’s  Syringe  ...  ...  455 

Fowler’s  Solution,  2  to  8  in....  .180 

Fragaria  858 

Fraisse’s  Ferrug.  and  Serum 

Ampoules  .  ...  40 

Framboesia,  612;  Frangula  858 
Frankincense  ...  ...  ...  689 

Fraser’s  Loot .  ...I  845 

Fraser’s  Tinct.  Strophanth.  ...  791 

Fraxinus  ornus...  ...  ...  868 

Fredericia’s  CO,  tensimeter,  see 
Edn.  XVIII.,' "376. 

Freeman’s  Chlorodvne  .  ...  629 

Freezing  Mixtures  ...  ...  249 

French  Chalk,  144  ;  Glossary. .  642 

„  Polish  ...  ...  ...  122 

Friar’s  Ealsam,  i  to  1  dr.  ...  6,  3 

Friedl  inder’s  Pneumo. bacillus  587 
Frigidaire  Cabinet  ...  ...  485 

Frohde's  Reagent  ...  73, 204 

Frohlich  Syndrome  ...  ...  990 

Frost  Bite  ...  ...  ...  1062 

Frost’s  Solution  ...  ...  616 

Fructolax,  2  to  3  dr.  ...  657 

Fructose...  .  757 

Fruit  Preservatives  ...  483,  500 

Fuchsine,  Basic  and  Acid,  or 

*  S,’  528  ;  (Carbol  Solu¬ 
tion)  .  226,  588 

|  to  4  gr.  ...  ...  320 

,,  Ointment  ...  ...  320 

,,  Aniline  Green  ...  5S8 

Fuchsine  Sulphurous  Acid  Test  24 
Fucus  Vesiculosus  ...  ...  858 

Fullers’  Earth  ...  143,  374 

Fuller’s  Inhalant  ...  ...  446 

Fulmar  Oil  ...  .  143 

Fumigators  ...  ...  128,  £72 

Fiirnus  Potassii  Nitratis  ...  717 

Fungi,  poisoning  by  (see  Poisons 
and  Antidotes). 

Fungi  as  Urine  Tests  ...  ...  379 

Fungus  igniarius,  P.  Austr.  ...  838 

,,  Laricis  836 

Fur  Dyes  .  308,  1051 

Fur,  Antimony  in  ...  ...  33 

„  Dermatitis  308,1051,33 

Furfural  ...  ...  •••  132 

Fusel  Oil  .  119 

Qaertner  Group  ... 

Galactose  .  •••  1-58 

,,  or  B.  typhosus,  r.Edn. 

XVII.,  p.  551. 
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Galangal,  85 8  ;  Galbanum,  5  to 

15  gr.  .  858 

Galega,  858;  Gale,  Sweet  ...  844 

Galegin . 651 

Galium  Aparine,  858;  Galla,  7£ 

gr.  av.  .  858 

Gall  Bladder  Visualisation  ...  680 

,,  „  „  Sod.  Brom.  771 

,,  „  Treatment  681,  1062 

Galvanometer  ...  ...  ...  283 

Gambir,  848  ;  Gamboge,  \  to  2  gr.  845 
Gam  gee  (Gauze  and  Wool) 


Tissue  . 

...  436 

Ganja  . 

...  266 

Garcinia  Hanburii 

...  845 

Gardena  1,  1^  to  5  gr.  ... 

...  822 

Garfield’s  Tea  ... 

...  717 

Gargar.Aeidi  Benzoici  . 

6 

,,  Acid  Carbolic 

16 

,,  Acidi  Tannici  . 

...  95 

,,  Aeruginis 

...  389 

,,  Aluminis 

429 

,,  Carbolica 

!!!  16 

,,  Chlori . 

...  773 

„  Formaldehydi 

...  128 

,,  Formosyl 

...  130 

,,  Hyd.  Co. 

...  475 

„  „  Perchlor  ... 

...  469 

„  Hydrog.  Perox. 

...  495 

,,  Potass.  Chlor.  ... 

...  711 

„  „  Permang.  ... 

...  553 

,,  Resorcin  i 

...  752 

Garlic,  £  to  2  dr. 

...  837 

Garrod’s  Lozenges 

...  798 

Gas,  Dental 

...  146 

,,  Gangrene,  546 ;  Serum 

used  in  Peritonitis  and 

Toxaemia,  Therap  Ind. 

,,  Mantles 

...  807 

„  Oxygen  and  Ether 

...  104 

,,  Poisoning  ... 

1101,  590 

Vide  also  Respirator  Soln.  p 

,  94 

Gasoline  ...  ...  659  &  144 

Gastric  Contents  Examn. 

...  415 

,,  Ulcer  . 

...  1095 

Gaubius’  Table  of  Dosage 

...  1108 

Gauducheau's  Stain  ... 

...  558 

Gautiers  Pills . 

...  629 

Gauze-covered  Moss  ... 

...  786 

Gauze,  Bismuth  Subgallas 

...  237 

„  Bromphenobis 

20 

,,  Carbolised 

16 

,,  Cyanide . 

...  462 

,,  Chinosol 

...  317 

,,  Iodoform 

436,  508 

,,  Mcrcuromc 

...  480 

,,  Picric  ...  63, 

436,  438 

Gauzes  and  Gauze  Tissues 

436,  438 

,,  Tampons 

...  436 

Gazoline  . 

...  660 

Gee’s  Cough  Linctus,  1  dr. 

...  629 

Gelanthum 

...  813 

Gelatin  Glycerin 

...  430 

,,  Injections 

...1,  424 

,,  Nutrient  (Bact.)  . 

...  617 

690  INDEX  AND  POSOLOGICAL  TABLE. 
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Gelatin  Pastils ...  ...  ...  430 

,,  Styptic  .  981 

Gelatiua  Sol.  Steril .  424 

Gelatinum  ...  ...  ...  424 

„  Calcii  Chloridi,  5  to  7  Cc.  258 

„  Foruialisat.  .  425 

„  Lamellae  Ophthalmic  ...  539 

,,  Sterules .  424 

,,  Zinci,  and  with  Ichthyol, 

Picis  5%,  Resorcin  3%  829 

Gelignite  .  575 

Gelineau’s  Drag6es,  1  p.d.  in¬ 
creased  to  3  .  157,  629 

‘  Gels  ’ . .  ...  363 

Gelsemii  Radix,  5  to  15  gr.  425,  80 
Geisemin  (Extractive),  £-2  gr.  426 

Gelsemine  ...  426 

Gelseminiua,  1/100  to  1/32  gr.  426,226 
Geiesmiuiuae  HC1.,  1/60  to  i/20  gr.426 
Genas prin,  5  to  15  gr.  ...  74 

General  Paralysis,  treatment 
by  malaria  inoen.  ...  ...  1080 

Genoscopolamine,  £  mgr.  ...  500 

Geneydo...  .  859 

Gentiance  Radix .  859 

Gentian  Violet,  321,273;  Aniline  614 


Geraniol 
Geranium  Mac.,  1  to  5  gr.,  859  ; 

Cape  ... 

Gerhardt’s  Test. .. 

German  Chamomile,  840  ;  Glos¬ 
sary  ...  . 

German  Measles  . 

Germander 

Germanin. 

Germanium  . 

Germicides,  Chapter  on 
Gerrard’s  Test  Solution 
Ghati  or  Ghatti  Gum  ... 
Giardia  ... 

Giemsa’s  Injection,  728;  Stain, 
Gin  . 


Gingelli  Oil  . 

Ginger . 

Gingerin,  £  to  1  gr. 

Gingerol  . 

Ginseng  ... 

Gipsy  Nut  . 

Gitin,  Gitalin  ...  ...  400 

Glanders... 

Glands  Ductless,  ( see  also  Gland 
in  question)  ...  957,175 

Glandule©  Supraren.  Sicc.,  4  gr.  975 
,,  Thyroidese  Sicc.,  £  to  4  gr.  988 


166 

871 

359 

644 

996 

890 

314 

859 

282 

375 

2 

543 

575 

26 

876 
895 
895 
895 
859 
892 
72 
547 


Glandulen 
Glaser’s  Salt,  30  to  120  gr. 
Glass  for  Technical  Work 
Glass,  Soluble,  or  Water 
Glauber’s  Salt  ... 
Glaucium  Luteum 
Glauramine 
Glaxo 
Glaxo vo  . 

Gliadin  ... 

Glonoin  Sol.,  £  to  2  m, 


961 
718 
778 

778 

779 
859 

322,  270 

590 

591 
113 
575 


Dose. 


Page 

623 

859 


586  et&eq. 
...  270 

...  270 

...  813 

...  205 

...  758 

375,  377 
859,  165 
651,  758 
426  &  80 


yy 

yy 

yy 


yy 

yy 

yy 


Name. 

Gloria  Tonic 
Gloriosa  Superba 

Glossaries .  . 

Glossinia  Palp.,  Morsitans 
Gloves,  Operation 

Gloves,  Rubber . 

Glucantha 
Glucarsenol 
Glucosan  . 

Glucosazone 

Glucosides  . 

Glucosone  . 

Glucosum  . 

Intrav.  :  75  Gm.  in  300  Cc. 

in  lihours. — L.ii./29,723. 
Gamma  ...  ...  ...  646 

Media  .  617,619 

Estn.  in  Blood  645  &  v.  Blood. 
Surgical  Dressing  ...  428 

Syrup  ...  ...  ...  696 

Tests  for,  in  Urine  ...  370 

Tryptic  Broth  ...  ...  606 

Sterules  (for  feeding)  ...  427 

Glucusimide,  Glusidum,\  to  2  gr.  754 

Glukhorment  .  651 

Gluten,  591  ;  Glutoid  Caps.  ...  698 

Glycaphorm,  1  to  2  dr.  ...  566 

Glycerin ,  1  to  2  dr.  429  &  80,  273 

Acidi  Borici  . 10,3 

Carbol.  1  in  5  ...  16 

Hydriodici,  20  m.  41 
Tannici  ...  95,  429 

Agar  .  619 

Aloes  .  138 

Aluminis  (c.  Acid  Tan¬ 
nic,  430)  ...  139,  426 

Amyli,  1  to  8  ... 

Antiseptic  Power 

Atropinse . 

Belladonna; 

Bismuthi  N  itratis 
Bismuth,  et  Sod.  Tart., 

1  dr . 

Boracis,  1  to  6  . 

Broth  . 

c.  Aq.  Rosa;  . 

Di-acetyl- morphinse, 

1  to  2  dr . 566 

Di-iodo-hydrin .  522 

Eastoni,  15  m.  ...  ...  420 

Ext.  Bone  Marrow,  1-2  dr.  958 
Eerri  Dialysat.,  60  m.  415 
„  Perchlor.  ...  413 

Glyceroph.  Co.,  1  to  2 

dr .  39 

„  c.  Medulla  Rub., 

1  to  2  dr.  ...  39 

Ilyd.  Perchlor.  ...  468 

,,  Ale.  (caution  not  for 
administration)  ...  468 

Hypophosp.,  1  dr.  ...  692 

Iodoformi  ...  ...  508 

Iodi  (and  Morton’s)  512,  515 
Jelly,  430,  414;  Micro  ...  81 

Pancreatis,  1  to  2  dr.  ...  638 


yy 

yy 

yy 

yy 

yy 


yy 

yy 

yy 


yy 

yy 

yy 

yy 


yy 

yy 


yy 

yy 

yy 

yy 

yy 

yy 


yy 

yy 

yy 


273 

214 

225 

231 

663 

429 

617 

430 


yy 

yy 

yy 

yy 

yy 
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Glycerin,  Papain,  1  dr.  c.c.  ... 

652 

99 

Pepsini,  1  to  2  dr. 

662 

99 

Pessaries  . 

431 

99 

Phosphori  =  Elix.,  15 

to  60  m. 

688 

9  9 

Plurnbi  Subac.  ... 

706 

99 

Resorcin 

751 

W 

Rose  Water 

430 

>5 

Soap  Liq.. 

762 

99 

Sodii  Cinnam.,  30  to 

60  m.  ... 

26 

99 

Spirit 

117 

99 

Substitutes 

431 

9  9 

Suppositories . 

431 

99 

Tampons  ...  431, 

801 

9  9 

Tinctures,  vide  Gly- 

cetracta  ...  431, 

812 

99 

Tragacanth 

813 

9  9 

in  Urine 

380 

Glyc. 

Calf  Lymph  . 

952 

Glyceritum  Boroglycerini 

10 

99 

Fe.,  Quin.,  Strych.,  15  m. 

420 

99 

Phenolis 

16 

Glycero-alcohol,  5-60  m. 

430 

99 

Piperaz,  5  to  10  gr.  ... 

703 

Glycerole  Easton,  15  m. 

420 

Glycerophosphates  ...  36  et 

seq. 

Glyceroph.  de  Sod.  Crist. 

38 

Glyceryl  Antimonite  ... 

158 

j  5 

Carbonates 

83 

99 

Trinit.,  to  ^  gr.  ... 

575 

GLYCETRACTA  431  et 

seq. 

,  Aconiti,  04%  alk.,  Av.  1  m. 

,  Bellad.,  0*375%  alk.,  1  to  2  m. 
,  Calumbse,  10-20  m. 

,  Cascara,  |  to  1  dr. 

,  Catechu,  5  to  15  m. 

,  Chirettse,  £  to  1  dr. 

,  Cinchonse,  3%  alk.,  8  to  25  m. 
,  Cocse,  0*25%  alk.,  1  to  2  dr. 

,  Colchici,  0*5%  alk.,  Av.  3  m. 

,  Conii,  0*45%  alk.,  Av.  3  m. 

,  Digitalis,  1  to  2  m. 

,  Ergotse,  10  to  30  m. 

,  Gelsemii,  5  to  15  m. 

,  Gentianse,  15-30  m. 

,  Hamamelid.,  5  to  15  m. 

,  Hydrastis,  5-15  m. 

,  Hyoscy.,  0*075%  alk.  Av.,  3  m., 
,  Ipecac.,  1*1%  alk.,  Expt.,  1  to 
4  m.  Emetic,  30  to  40  m. 

,  Jaborandi,  5-15  m. 

,  Kramerise,  5-15  m. 

,  Nucis  Vomicae,  0*75%  Strych. 
2-6  m. 

,  Pruni  Virg.,  5-30  m. 

,  Quassiee,  2  to  5  m. 

,  Rhei,  5  to  30  m. 

,  Sarsae,  2  to  4  dr. 

,  Scillae,  1  to  5  m. 

,  Senegce,  5  to  20  m. 

,  Sennae,  1  to  1  dr. 

,  Tarax.,  £  to  2  dr. 

,  Valerian,  5  to  20  m, 
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‘  Glycin,’  5 ;  Glycine,  4 ; 

Glycine  Hispida,  .  887 

Glycocoll,  10  to  30  gr.  ...  4,  95 

Glyco-gelatin  and  Pastils  ...  430 

Glycogen,  i£  to  2  gr.  860  &  94,  226 

Glycoheroin,  15  m.  to  1  dr.  ...  566 

Glycolactophos  .  38 

Glycopasta  Aconiti,  Bellad., 

Hyoscy . 433 

Glycosuria  ...  ...  ...  372 

Glycothymoline  .  811 

Glycyrrhiza,  5  to  20  gr.  860,  165 
Glycvrrhizin.  Amm.,  £  to  5  gr.  860, 1 65 

Glykaline  .  1329 

Glykeron,  15  m.  to  1  dr.  ...  566 

GLYL  : —  433 

Amygd.  Ess.  sine  HCN. 
Anethi ;  Anisi ;  Aurant. 
Amar. ;  Aurant.  Flor. ;  Carui ; 
Caryophylli ;  Cinnam. ;  Fceni- 
culi ;  Lavandulae  ;  Limonis  ; 
Menthae  Pip. ;  Menthae  Vir.  ; 
Myrist. ;  Pimentae  ;  Pini ; 

Rosa;  ;  Sassafras  ;  Thymi ; 

Vanillae  .  434 

Glymol  =  Paraff,  Liq.  q.v. 

Gmelin’s  Test  ...  ...  ...  365 

Gnoscopine  ...  ...  ...  139 


Goa  Powder  . 295 

Goat  Serum  in  Cancer . 1042 

Goats  and  Leprosy, Edn.  XVIII, p.528 
,,  ,,  Malta  fever  ...  559 

Goat’s  Beard  ...  ...  ...  892 

Goat’s  Milk  ...  ...  ...  589 

Goat’s  Rue  .  858 

Goitre,  517,  714,  775,  918; 

and  Therap.  Ind.  1060,  1063 
Goitre  and  Iodine  in  Water  ...  425 

Gokhru .  " .  860 

Gold  and  Sodium  Chloride  ...  219 

,,  Beater’s  Skin  ...  ...  958 

,,  Chloride,  218;  Soln.  ...  204 

,,  Colloidal  ...  371,  533 

,,  Cure  .  ...  218 

,,  for  Sypli.  diagnosis  ...  409 

,,  “  Cyanide  ”  712 

„  Treatment  of  Phthisis  ...  219 

,,  Sodium  Thiosulph.  ...  219 

Golden  Fire  .  629 

Golden  Seal,  10  to  30  gr.  ...  491 

Gomenol  and  Pate  ...  ...  869 

Gomme  Arabique  1,  S6n6gal  1, 

Goutte  .  845 

Gonal  Capsules...  .  623 

Gonoccocus,  Vaccine  ...  ...  918 


,,  in  Urine  . 

,,  Culture  Media  ...  543 

Gonorrhoea  ...  918,  1064,  548 

,,  Mercurome  in  ...  483 

Goober  Nut  . 841 

Goose  Grass  .  8^8 

Goose  Grease  . ,  •••  £70 

Gordon,  on  Cholera  Vibrio  ...  914 

Gordon  and  Hine’s  Trypagar532,  536 
Gordon's  Panoptio  Stain  , , 
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Page 

Gorit  (Calc.  Perox.),  3-10  gr 

•.... 

259 

Guaiacol  (Cryst.  445)  l  to  5 

m. 

Gossyp. 

Rad.  Cort. 

,,, 

443 

445  &  6,  22S,  274 

Gossypium 

,  ,, 

435 

„  Benz.,  4  to  12  gr.  . 

447,  226 

Gossyp. 

Arscniosium 

•  •  • 

182 

,,  Cacodyl.,  \-2  gr. 

...  186 

9  9 

Camph. 

•  •  • 

264 

,,  Calc.  Sulphonate 

...  448 

9  9 

Capsiei 

«  •  • 

273 

„  Camph.,  5-10  gr.  . 

...  447 

?  J 

Carbolisat. 

•  •  • 

16 

,,  Garb.,  5  to  15  gr.... 

447,  226 

J  9 

Ferri  Perchlor. 

•  •  • 

413 

,,  Cinnarn.,  5-15  gr. 

447,  226 

9  9 

Hyd.  Iodidi  ... 

•  •  • 

463 

,,  Iodide,  5  to  15  gr. 

...  447 

9  9 

Hyd.  Perchlor. 

469 

471 

,,  -Iodine  Oil. 

...  446 

9  j 

Iodoformi 

•  •  • 

508 

„  Pot.  Sulphonate  . 

448,  70 

9  9 

Iodi,  6% 

•  •  • 

513 

Guaiacyl  . 

...  448 

9  9 

Menthol. 

... 

558 

Guaicamphol . 

...  447 

99 

01.  Terebinth. 

... 

701 

Guanidine,  Guanin  944  & 

174,  383 

99 

Sal  Alembroth 

... 

472 

Guarana,  10  to  60  gr.  ... 

...  861 

9  9 

Stypticum 

.  ,  . 

413 

Guaranine,  1  to  5  gr.... 

249,  861 

Goulard’s  Extract 

... 

706 

Guarea  ... 

...  851 

Gout,  702  ;  Powders,  878  ; 

see 

Guaycuru,  881 ;  Guaza 

...  266 

also  Therap.  Ind.  ... 

... 

1065 

Guimauve  Pastils 

...  431 

Gouttes 

Ameres  de  Baum6 

Guinea  Worm  ... 

1065,  550 

4  m. 

•••  •••  ••• 

.  .  . 

599 

Guipsine . 

...  894 

Gowland  Hopkins’  Method 

.  .  . 

38S 

Gum  Acacia,  1,  2;  Ghatti  (Indie.)  2 

Gowers’ Hsemo.  Solns. . .  ...  398 

Graham  on  Colloids  ...  ...  361 

Grains  de  Lin  .  867 

Gram’s  Method  Solns.  and  Table  549, 

61  4 

Granati  Cortex  .  ...  660,  661 

Grant’s,  Sir  D.,  Inhalation  and 

Insufflator  ...  289 

Grant’s  Sparteine  Test  ...  241 

Granula  Dioscoridis,  1  to  5  ...  181 

Granules  Aconitine  and  Nitras, 

fe  mgr.  .  100 

Granules  Atropine  Sulph.,  1 

mgr.  213 

„  Digitaline  Nat.  ...  399 

,,  Digitoxin,  ^  gr.  ...  399 

,,  Hyoscyamine,  1  hrly...  503 

,,  Strophanthin,  -A  mgr.  790 

Grape  Sugar  .  ...  426 

Graves’  Disease,  see  Goitre 
Exophthalmic. 

Gray’s  Stovaine  Dextrin  Inj....  352 

Green,  Brilliant  ...  ...  324 

„  Malachite  .  323 

Green  Mountain  Cure  .  ...  717 

Gregory’s  Pill  =  Pil,  Coloc.  Co., 
Gregory's  Powder,  10  to  60  gr.  881 

„  Salt .  139 

Grenacher’s  Soln.  ...  ...  491 

Grenz  Bays  ...  ...  ...  315 

Grey  Oil,  2  to  3  gr . 455 

„  Powder,  1  to  5  gr.  ...  454 

Griffith’s  Mixture,  J-l  oz.= 

Mist.  Ferri  Co.  . 

Grignard  Reaction  ...  ...  548 

Grindeline,  1  to  2  dr.  ...  ...  444 

Grindelia  .  ...  ...  ...  444 

Griserin  ...  ...  ...  ...  319 

Grossich’s  Solution  ...  ...  519 

Ground  Nut  Oil  .  ...  ...  841 

Groundsel  ...  ...  ...  886 

Guaiaci  Resina,  (&  Lig.)  5-15  gr.  444 
Tests  for  Blood  ...  ...  392 


,,  Acac.  Intravenous 

1 

,,  Chewing . 

850 

,,  Chicle 

850 

„  Glucose  . 

2 

,,  Plant  . 

... 

444 

,,  Pi,ed  . 

•  •  • 

856 

,,  Thus 

•  •  • 

699 

Gun-Cotton 

Giinzburg’s  Capsule  and 

Test 

359 

415 

Gurjun  Balsam,  4  to  2  dr. 

843, 

137 

Gut,  Chromic,  Iodised,  etc. 

• 

541 

Guttae  Ac.  Carboh,  17  ;  Adrena- 

lin,  977  ;  Alum.  Acet.,  140  ; 
Atropinse  Sulph.,  £,  £,  1  and 
2%,  214;  Atropine  c.  Co- 
caina,214;  Atropinae  c.  Zinco, 
214  ;  Atropiaae  et  Quininae, 
214;  Castor  Co.  1  dr„  848; 
Chlorof.  cum  Menthol  Co., 
289 ;  Cinnamon  Co.,  386 ; 
Cocainae  Hydrochloridi  (& 
c.  Adren.),  337 ;  Cocainse 
Oleosae,  335  (and  Factory  Act) 
Cupri  Sulphatis,  390 ;  Da- 
turinse,  {%,  503;  Dionin,  565; 
Eucainae,  344  ;  Hectine,  208 
Homatropinse,  1%,  (et  c. 
Cocaina),  217;  Horsti  831; 
Hydrargyri  Nitratis  (Aural), 
467  ;  Hydrogen  Perox.,  494  ; 
HyoscinseR*  5%  (etc. Cocaina), 
498 ;  Hyoscyaminae,  503 ; 
Tnosemzowi.  383:  Todi 

Farrer,  1087 ;  Morphinaj  et 
Cocainse  (Aural),  562  ;  Physo- 
stignimae,  0*06  to  1%  693 
(et.  c.  Cocaina),  694  ;  Physos- 
tigminie  et  Quininse,  694 ; 
Pilocarpinse,  0*5%,  695; 

Quininse  Formatis,  2%,  727; 
Rosse,  2  to  10  m.,  562  ; 

Sodii  Arsen itis  et  Ferri,  5  m., 
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183 ;  Zinci  Chioridi  (et  c. 
Cocaina),  827 ;  Zinc  Chlorid 
(Aural),  827.;  Zinc  Chlorid.  c. 
Adrenalin,  827  ;  Zinc.  Sulphat 
831. 

Gutta-Percha  and  Tissue  ...  271 

Gutzeit’s  Test  ...  ...  ...  38 

Guy’s  Tonic  .  629 

Gwathmey’s  Synergistic  Method  107 

Gymnema  var.  ...  861 

Gynocardia  Odorata  .  605 

Gypsum  (Calcii  Sulphas)  ...  260 


Haarlem  Drops  . 
Hiemacytometers 
Hsemalum  and  Acid 
Hsematein  (Use matin) 
Hsemato  porphyrin 


...  702 

.  ...  395 

...  401 

861,  393,  401 
795  &  36  1 


e.g.  100,  REFER  TO  VOL.  II. 

Name.  Dose. 

Hardhack  . 

Harington,  Thyroxin 
Harmala,  Harmine 
Harmalin  (Magenta)  ... 
Harrington's  Soln. 
Harrison  Federal  Law 
,,  T.B.  Stain  ... 

Hartley’s  Test . 

Hartshorn  and  Oil 
Harvard  Liquid 
Hashish 

Haust.  Chloralamidi,  1  oz. 
,,  ,,  Co.,  1  oz. ... 

Copaibse,  1  oz. 


Hsematoxylin,  861,  137  ;  Stains  401 

Hcematoxyli  Lignum  ...  ...  861 

Hsemochromogen  Test  ...  393 

Haemoglobin  and  Caps,  1  to  2  dr. 

582  &  394 

Hoemoglobinometers  ...  ...  385 

Hsemoglobinuria  ...  ...  508 

Haemolysin  .  896 

Haemomanometers  .  402 

Haemoplastin  .  ...  974 

Haemoptysis  ...  ...  154,  1066 

Haemorrhage  ...  ...  ...  1067 

Haemorrhagic  Infective  Jaundice  610 
Haemorrhoids  ...  ...  449,  1067 

Haemostatic  Serum,  974 ;  See 
also  253  et  seg. 

Haffkine’s  Cholera  Prophylactic  913 
,,  Plague  Vaccine  ...  563 

Hafnium  ...  ...  ...  53 

Hair  Dyes,  Amidol,  34  ;  Copper, 

34  ;  Henna,  S62  ;  Hydrog. 
Perox.,  494  ;  Inecto,  308  ; 

Iron  Tannate,  34  ;  “  One 

Solution,”  34  ;  Pot.  Per- 

mang.,  553  ;  Mrs.  Potter’s 
Walnut  Juice,  308  ;  Pyrogal- 
lol,  34  ;  Paraphenylene,  308  ; 
Silver...  ...  ...  ...  34 

Hair  Lotion,  Amyl  Nit.  and 

Pilocarpine  ...  157 

„  „  E.  Wilson’s .  1J9 

,,  ,,  Resorcin  .  751 

Hair's  (Dr.).  Cure  for  Asthma  ...  629 

Halazone  Tablets  .  54 

Haldane  Oxygen  App.  ...  635 

!Hallam  Moss  ...  ...  •••  786 

Hall  Edwards  C02  .App.  •••  23 

Hall’s  Testicular  Agar .  549 

Halliburton’s  Test  ...  ...  394 

Hall’s  Wine  .  629 

Halogens,  Effect  of  ...  ... 

,,  Quant.  Separation.  153 

Hamamelidin,  4  to  2  gr.  ...  449 

Hamamelidis  Cort.  et  Fol.  ...  448 

Hamilton’s  Pill  •••  •••  331 

Hammond’s  Remedy  ...  ...  35 

.Handkerchiefs,  Aseptic  ...  43o 


Page 
...  852 

...  985 

861,  165 
...  320 

...  470 

68 

...  599 

...  3S0 

...  148 

...  869 

266  &  55 
...  284 

...  284 

...  624 

Creosoti,  4  to  1  oz.  ...  384 

„  Emetieus  purgans,  1  oz.  166 

,,  Fiiicis,  1  oz .  423 

,,  Imperialis  .  718 

,,  Nitroglycerini,  l£  oz.  ...  577 

,,  Santonini  et  01.  Ricini, 

14  oz.  ...  ...  759 

„  Sulphonal,  1  oz.  ...  795 

,,  Terebeni  ,,  ...  803 

,,  Trional,  1  oz .  796 

,,  Urese  Co.,  3£  ozs.  ...  816 

Hayem’s  Blood  Fluid  .  ...  393 

„  Solution  (Serum)  ...  769 

Hay  Fever,  919;  Nebulae  ...  575 

,,  Vaccines  .  920 

,,  Reaction  Outfit  ...  920 

( See  also  Protein  Therapy 

and  Therapeutic  Index.) 

Hazel  Foam  and  Comps.  ...  448 

Head  and  Headache  Powders  630 

Heal-All  852 

Health  Resorts...  .  459 

Heart,  Auricular  Fibrillation  393,  721 
Heart  Extract.  Syph.  Test  ...  574 

Heat  as  Antiseptic  ...  ...  278 

,,  Treatment,  Radiant  ...  314 

Heather.  Syn.  Erica  Vulgaris, 
cf.  Erieolin.  , 

Heberden’s  Ink,- Mist.  Ferri 
Arorru,  ’So,  i  to  2  oz. 

H'ectargyre  .  208 

Hectine,  0-1  to  0-2  Gm.  ...  208 

Hedeoma  ...  ...  •••  879 

Hedera  and  Hederin  ...  861 

Hehner’s  Test .  481 

Heiser’s  (Chaulmocgra)  Inin. 

4  to  10  Cc .  606 

Helalin,  852  ;  Helba  ...  ...  So/ 

Helenin,  i  to  2  gr . ••  865 

Helianthin  .  188;  418 

Helicon,  5-15  gr .  74 

Heliotropin  .  "hi 

Helium  ...  •••  336, 3o7 

Hellebore,  Black,  Green,  1-5  gr., 

White  . .  °9  3 

Heller’s  Test  .  •••  663 

Hellige  Colorimeter  ...  369, 

Helmerich’s  Pomade  ...  •  •• 

Helonias  dioica  ...  •••  ^62 

„  Compound,  1  dr.  stm 
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Hemisine  ...  ...  ...  976 

Hemlock  (Lesser,  836)  ...  381 

„  Spruce,  878;  Water...  851 

Hemostyl  . ...  974 

Hemp,  Canadian,  170;  Russian  845 
Henbane,  501 ;  Egyptian  210,  502 
Henna  ...  ...  ...  ...  862 

Hepatic  Abscess  ...  ...  529 

Herbe  aux  Chantres .  856 

Herogen,  2  dr.  583 

Heroin  HC1.,  to  £  gr.  ...  566 

,,  Addiction  ...  567,  68,  639 

,,  in  any  proportion  @1  ...  68 

Herpes  and  Chick,  pox.  ...  954 

Hervea  (Herva  Matte)  ...  253 

Hetol,  3  to  5  gr.  ...  ...  25 

Heusner’s  Glue .  ...  869 

Hevea  Brasiliensis  .  270 

Hexachlorethane  .  293 

Hexalin  ...  ...  ...  ...  294 

Hexamina  =  Hexamethylen-tet- 

ramine,  5  to  15  gr.  450,  226 
„  Experiments  with,  450 

and  81,  274;  in 

Cholecystitis,  100 

grain  doses  .  681 

„  Benzoate,  5  to  15  gr.  .  452 

,,  Borate,  15  to  60  gr.  ...  452 

,,  Camphorat.,  8  to  12  gr....  453 

,,  Ethyl-Bromide  ...  ...  245 

,,  Glycochol  ...  ...  454 

,,  Mercury  Compds.  ...  478 

,,  Salicylate,  5  to  15  gr.  .  453 

,,  Sod.  Acet.,  30  gr.  ...  454 

,,  Sodium  Benzoate  ...  453 

Hexanitrin,  1  gr . 409 

Hexa  vaccine  .  ...  913 

Hexyl-resorcin,  2  to  10  gr.  753,  226 
Hey’s  Green  Paste  ...  ...  325 

Hiera  Picra,  3  to  10  gr.  ...  138 

High  Explosives  ...  307,  575 

,,  Frequency  ...  ...  312 

Hill  Diarrhoea .  ...  572 

Hill’s  (Leonard),  Oxygen  Bag  635 
Himrod’s  Cure  ...  ...  717 

Hindu  Dates  .  890 

Hippocastanum  835 

‘  Hippocras,’  895 ;  Hippurates  8 
Hirudo  ...  ...  ...  961 

Hirudin . ...  961 

Hiss  Medium  .  ...  608 

Histamine,  406,  670,  673,  966  &  78 
Histidine  ...  ...  407  &  365 

Hock  ...  ...  ...  ...  26 

Hoffman’s  Anodyne,  60  to  90  m.  109 
Hog  Cholera  ...  ...  ...  550 

Holarrhena  ..  ...  ...  862 

Holloway’s  Ointment  &  Pills  639 
Holocaine  HC1.  ...  345,  226 

Homatropinoe  HBr., 1/80-1/20  gr.  217, 

228 

„  HC1.,  216 ;  Salicyl.,  1/80 

to  1/20  gr,  ...  ...  216 

Homatropine  ...  ...  211,  216 

Konejrtff  Watflf  US 


Dose. 


Ankylostom. 


Page 
867 


389 

868 

862 


Name. 

Honeysuckles  ... 

Hookworm,  see 
Hopkins’  Method 

Hop  Smoking . 

Hordenine  . 

Horder,  Sir  Thos.,  Cacodyl  & 
Nuclein  Injns.  ...  187,  188 

Horder,  Sir  Thos.,  Immunogens 
Horehound.  30  gr. 

Horliek’s  M.  Milk  tabs. 

Hormonal,  15  to  20  Cc.,  Chil¬ 
dren  less  . 

Hormones  (Pancreas  640) 


956 

869 

98 


Hormotone  Tabs. 
Horrock’s  Method 
Horse-chestnut  . 
Horse-hair 
Horsenettle 
Horseplasma 
Horseradish 
Horse  Serum 
Horsley’s  Wax 
Horst’s  Eye  Drops 
Horticultural  Poisons 


974. 
964,  975, 
175 
...  989 

...  434 

835 
...  542 

...  887 

...  973 

...  852 

...  973 

...  849 

...  831 

178,  997, 1000 


854 

148 

886 

86 

263 

263 

507 

705 

704 

616 


Hort,  on  Life  Cycle  of  Bacteria  951 

Hospitals  and  D.D. A _  1010,1011 

Hound’s  Tongue 
Household  Ammonia  ... 

Houseleek 

Hiibl’s  Iodine  Solution . 

Huile  Carnphrt  . 

„  ,,  St.erilis6e 

„  Creosot.  Iodof . 

„  de  Bouleau 

„  de  Cade . 

,,  de  Foie  de  Morue 
,,  d’lodure  Mercurique, 

„  1  Cc . 

,,  de  .Tusquiaume  Co. 

,,  d’oeilette  .  . 

„  d’Olive  Neutralist 

,,  de  P6tro!e  .  . 

,,  Grise  Injectable,  2  to  3  gr 
,,  Lourdes  de  Petrole 
Hulle's  Soluble  Strychnine 

Humbergum  . 

Humagsolan 

Human  and  Humanised 
Humulus  Lupulus 
Hurtley’s  Test 
Huxham’s  Tincture,  £  to 
Hycol 

Hydatid  Fluid  . 

Hydnestryle  . 

Hydno carpus,  var. 

,.  Eth.  Esters. 

,,  Anthelmintica 

Hydnocreol  . 

Hydramyl,  660  ;  Hydrangea 


463 
501 
019 
620 
659 
455 
655 
794 
625 
697 
585 
867 
360 
297 
33 
...  392 

...  612 
605,  611 
...  612 
605,  612 
...  612 
...  862 


Milk 


1  dr. 


Hydrargyrum 

fi  Colloidal  , 

„  Ionis  ation 

Hydrarg.  Amalgam 


454  &  82 
375,  377 

...  288 

<<■  467 
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(Sal 

472, 


Page 
.  5 
458 


me.  Dose. 

ri.  Amido-Acetas,  £  gr. 

Ammoniat. 

Ammon.  Clilor. 

Alembroth) 

Arsanilas... 

,  Benzoas,  1/50  to  1/10  gr. 

Biohloridum  =  Rer  chlori¬ 
dum,  1/02  to  1/16  gr.... 

,  Bijodat  (Biniodid) 

,  Biiiiod/idum,  At  to  ts  gr. 

462  &  83,  260,  274 
,  Bisulphid.  or  Bisulphuret, 

P.L.  '5i  ---  Vermilion... 

,  Bromidum,  1/16  to  £  gr. 

,  Carbolas,  £  to  2  gr. 

,  Chloratum  mite  ... 

,  Chloridum  =  Subchlori- 

dum,  £  to  5  gr . 

,  Chloridum  Corrosivum  ... 

,  ,,  Mite,  U.S.=  Subchlor.  473 

,  c.  Creta,  1  to  5  gr.  454,  82 
,  Cyanidum,  1/20  to  £gr  459,274 
,  Exstinctum  ...  ...  456 

,  Glycocoll,  £  gr.  ...  ...  5 

,  Imido-Succinas,  £  to  £  gr.  476 


274 

33 

459 

467 

462 


477 

459 

459 

473 

473 

467 


lodas,  l  to  £  gr. 


834 

465 

465 


Hyd. 


>5 

99 


lodidum  Elavum  . 

„  ,,  (— oils),  £  gr.  .. 

lodidum  Rub.,  1/32  to 

1/16  gr.  462  &  250,  274 
,,  Viride,  |  to  1  gr.  ...  465 

La  etas,  £  gr.  hyp.,  per  os, 

1/5  gr.  .  ...  ...  465 

Naphthol-Acetas,  £  to  1  gr.  477 
Nitras  ...  ...  ...  466 

Nitroso-Nitrate  ...  ...  363 

Oleas  ...  ...  ...  602 

Oieatum,  5,  10,  20  &  25% 

et  (c.  Morphina)  ...  602 

Oxidurn  (-oils)  ...  •••  475 

Flavum  ...  ...  476 

Rubrum,  1  to  1  gr.  477 
Oxycyanidum  460,  83,  274 

Oxysulphas  ...  ...  476 

Peptonas,  per  os,  4  gr., 
hyp.  £  gr.  ...  ...  467 

Perchloridum  (Wool,  469), 

1/32  to  1/16  gr.  467  &  274 
Persnlphas,  2  to  5  gr.  ...  476 

et  Potass.  Iod.,  1/16  to 

I  gr .  468,  83,  274 

.,  Tablets,  83  ;  see  also 

Solube3  Biniodide  ...  465 

Protoiodid,  £  to  1  gr.  ...  465 

Rhodanidum  .  4/8 

Salieyl.,  £  gr.  ...  _  ...  472 

„  Neut.,  to  gr.  mcr.  473 

Salieyl. -Arsonas . 

Stearas  . 

Subehloridum,  £  to  5  gr.  4/  3,  82 
,,  Duret’s  Form  Cryst.  473,  82 
Suecinas,  £  to  £  gr.  475,  228 
Suceinimid.,  £  to  £  gr.  476,  228 
Sulphas, Subsulph., 2  to  5gr.  476 
Sulphidum . 4/7 


99 

99 

99 


a  ,  ,  .  Page 

Sulphocyamdum  ...  473 
Sulpburet  c.  Sulph.  ...  477 

Tannas,  1£  gr . .  476 

Thymol  Acetas,  £  to  1  gr.  477, 

228 

„  et  Zinci  Cyanidum  461,  274 

Hyurarsan,  £  oz.  .  183 

Hydrastin,  2  to  5  gr, .  492 

Hydrastina  (Aik.),  £  to  1  gr.  492,  84 , 

228 

Hydrastinse  HC1.,  £  to  1  gr.  493,  84 
HydrastinimB  HCl.,  £  gr.  493,  84,  228 
Hydrastis,  10  to  30  gr.  491  &  84 
Hydrazine  ...  ...  ...  31 

Hydrazobenzene  .  310 

Hydriodie  Ether  .  112 

Hydrion  Tablets  (Mereurie 

Chloride)  .  470 

Hydrobromic  Ether .  836 

Hydrocephalus  Test  ...  ...  64 

Hydrochinon  .  863 

Hydrochlorates  Ale.  Princip. 

Opii .  631 

Hydrocotyle  Asiatica,  4  to  10  gr.  862 

Hydrocupreine .  387 

Hydrogen  Borate  .  9 

„  Ion  Concent,  of  Blood  190 

,,  ,,  Indicators  ...  ...  187 

,,  Liquef.  App.  ...  ...  141 

„  Peroxide,  £-2  dr.  15,  493  &  84, 

274 

Solid  .  496 

Borated  .  495 

,,  Mouth  Washes  ...  495 

Transmutation  of  ...  337 

Hydrogenated  Fats  .  87 

Hydrogenit  ...  . .  141 

Hydrolete  _  ...  ...  ...  141 

Hydrophobia  ...  ...  ...  563 

Hydropyrin  .  79 

Hydroquinine  HCl . 387 

Hydroquinone,  £  to  5  gr.  ...  863 

„  Developers  ...  296 

Hydroxylamine,  HCl.  &  Sulph.  862 

Hydroxycodeine  ...  ...  139 

Hydroxy-phenylethylamine  407,  982 
Hydroxyphthalophenon,  2-5  gr.  677 
‘  Hydroxyl,’  493  ;  Group,  effect 
of  ...  •••  •••  •••  254 

Hyoscina  .  496,  46,  85 

HyoscAu/B  B.Br.,  1/200  to  1/100 

gr.  or  less  498,  223 

„  HCl.  &  HI.,  1/200  to 

1/100  gr.  or  less  ...  500 

Hyoscyami  Folia,  3  gr.  501,  47,  85 
,,  Mutic.  Fol.  ...  502 

Hyoscyamina,  1/200  to  1/100  incr, 

502,  46 

Hvoscyaminse  HBr.  et  Sulph., 

1/200  to  1/100  gr.  502,  503,  228 
Hyper  and  Hypo.  Thyroidism  991 
Hyperglycsemia  ...  •••  640 

Hyperol  496 

Hypertonic  Saline  ...  ...  7bo 

Hypervitaminosis  .  105 


99 

99 


.99 

99 


696 


INDEX  AND  POSOLOGICAL  TABLE. 


FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Hypnal .  22.8 

Hypnogen  .  ...  817 

Hypnone,  14  to  5  m....  ...  832 

Iiypnophore  Group  ...  ...  254 

Hypo  and  Hyperthyroidism  991 

Hypobromite  Sol.  ...  ...  387 

Hypochlorite  ...  44  et  ueq.  &  8 

„  Dakin’s  ...  49  et  seq.,  8 

Hypod.  Injections.  See  Sterules. 

,,  Purgatives :  Aioin.  ...  138 

Apocodeine,  357  ;  Colo- 
cynthin,  381 ;  Hormonal  974 
„  Sterules,  see  Sterules. 

„  Syringes,  etc.,  to  sterilize 
Thymol  Disinfectant. 

„  Tabs.,  v.  Tablets.  Hypod. 

Hypophamine  . 

Hypophosphites 

Hypophysis  . 

Hypophysin  . 

Hysterionica  . 

Hysterol . 


Ice  Cream  . 

Iceland  Moss  ... 
Ichthalbin,  %  to  15  gr. 
Tehtho/prm 

Ichthosulphol  (Ichthyoi) 


,,  Paste  ...  ... 

,,  Proteinate  ... 

„  Resorcin 

,,  Salicyl 

„  Tampons 

Ichthyocolla  . 

Ichthyolate  . 

Idozan  . 

Ignatia  Amara  Beans 

Ihle’s  Paste  . 

Ilex  Paraguayensis 
Illipi  (Nuts  and  Butter)  844,  184 
Iminazolylethylamine ...  406.78 

Immune  Body  ...  896  &  589 

Immunisation .  896  et  seq. 

Immunity  Reaction  .  897 

Immunogens  .  956 

Imperial  Drink .  718 

Incitamin  .  974 

Incubation  periods  of  infectious 

diseases  .  996 

India  Rubber  ...  ...  270  &  58 

,,  ,,  Paste  for  Mulls  ...  58 

Indian  Hemp,  Amer.,  170  ; 

White,  842;  Indian  Squill...  892 

Indian  Ink  .  576, 577 

Indian  Lemon  Grass,  875 ; 

Licorice,  832 ;  Pink  Boot, 

888 ;  Root  .  858 

Indican  ...  ...  ...  381 

Indicator,  Universal  ...  190,191 

Indicators  for  Vol.  Analysis  187 


•  •  • 

966 

i  et 

seq. 

•  •  • 

965 

•  •  • 

969 

•  •  • 

863 

... 

826 

863 

... 

487 

•  •  • 

849 

•  •  • 

505 

505 

d.‘, 

503 

504 

•  •  • 

505 

•  •  • 

505 

•  •  • 

505 

•  •  • 

505 

801 

•  •  • 

863 

503 

•  •  • 

372 

•  •  • 

599 

... 

752 

253 

e.g.  100,  REFER  TO  VOL.  II. 

Name.  Dose.  Page 

Indigo  ;  Carmine  and  comps.  62.  91, 

228 

Indol  Reaction  437 

Indoxyl ...  ...  ...  ...  3S 1 

Industrial  Methyl.  Spirit  ...  120 

Inebriety  117,  119,  211,  297,  371 

Inecto  .  ...  ...  308 

Infant  Feeding  ...  583  et  seq. 

,,  in  Tropics . 588 

„  Foods  “A,”  “B,”  “C,” 

and  Cocoa  ...  ...  586 

,,  Starch  for  ...  ...  588 

Infectious  Diseases  Table  ...  996 

Infra-Rontgen  Rays  ...  ...  315 

Influenza,  921,  1070  ;  Vaccine, 

908,  921  ;  Bacillus, 

921  &  559 

,,  Infective  Period 
,,  Epidemology 
„  Filtrable  Virus  of 
,,  and  pneumonia  ... 

,,  War  Office  Oonf.  Vaccine  921 


996 

923 

923 

Qvd 


„  in  India  . 

,,  Detoxicated  Vaccine  ... 
Infundibular  Ext.,  i  to  1  Cc.... 
Infundin 

Infusa  Concentrata 

,,  Alchenailla,  1  to  2  oz.  ... 
,,  Alstonice,  \  to  1  oz. 

,,  *Anthemidis,  1  to  4  oz.  ... 
*A.urantii,  1  in  20  (&  *  Co.), 
i  to  1  oz. 

,,  *Buchu,  i  to  2  oz. 

,,  *Calurnbot,  £  to  1  oz.  ... 
,,  * Caryoyhylli ,  i  to  1  oz. 

,,  *Cascarillce,  4  to  1  oz.  ... 
,,  *Chiratce,  }  to  1  oz. 

Cinch.  Acid,  \  to  1  oz.  ... 


922 

923 

968 

969 
505 

837 

838 
840 


845 

845 

848 

851 


,,  Cocse,  4  to  8  oz. 

...  332 

,,  Condurango,  |  to  2 

oz.  852 

„  *Cusparise,  1  in  20, 

1  to 

2  oz. 

•  •  • 

,,  *  Digitalis,  l  to  §  oz. 

395,  72 

,,  Ergotce,  1  to  2  oz. 

,,  Eupatorii,  1  to  4  oz. 

•  •  • 

...  857 

, ,  G  entian  A  ro  m  at . 

...  859 

,,  Gentiance  Co.,  4  to  1 

oz.  859 

,,  ,,  Cone. 

506,  859 

,,  Gokhru,  10  oz.  daily 

...  860 

„  Hydrastis 

...  492 

„  Kava-Kava,  4  pint 

...  865 

Kramerice,!  in  20,  \  to  loz. 

Lini,  1  in  30 ;  Liquorice, 

1  in  90,  ad  lib. 

„  *Lupuli,  1  in  20, 1  to  2  oz. 

,,  Marrubii  ...  ...  ...  869 

,,  Menyanthis,  2-6  oz.  ...  870 
,,  Polygala)  Co.,  £-1  oz.  ...  886 

,,  *Quassice,  4  to  1  oz..  506,  880 
,,  *Rhei,  1  in  20,  4-1  oz.  ... 

,,  *Rosce  Acidum,  4—1  oz.  ...  882 

,,  * Scoparii,  1  in  10,  lto  2  oz. 

„  *Senegce,  4  to  1  oz.  ...  886 


*Aiso  Cone.,  i.e.,  8  times  strength,  v.  p.  505 
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Fame.  Dose. 

?if .  *  Sennce,  i  to  2  oz. 

,,  *Serpeatari38,  £-1  oz. 

,,  Simarubae,  1  oz.  . 

,,  Symphiti,  1  to  2  ozs.  ... 

,,  ,,  Cone.,  2  to  4  dr.  ... 

,,  Tabaci  . 

,,  Uvce  Ur  si,  \  to  1  oz. 

,,  *  Valerianae,  1  in  40,  £  to 

1  oz . 

,,  Vincse  Majoris,  5  oz. 

,,  Violae  Tricolor  ... 

nhalatio  Jodi  Co . 

ahalation  Allii  Sativ.... 
ahalations,  Continual,  128,  385; 
Oro-nasal 

ahaler,  Ammon.  Chlor. 

,,  Nasal  Ozonic,  Ozonic, 

Poor  Man’s.  Portable 

Yeo's  .  . 

ejections.  To  sterilise... 

.VJECTION3,  HYPODERMIC 
aj.  Acid,  Carbol.,  5-20  m.  ... 

,,  ,,  Chaulmoog.  ‘  C  ’ 

,,  ,,  Lactici  (laryngeal)  ... 

,,  ,,  Salicyl.  (rectal) 

,,  Adrenalin  Co. 

,,  Aluminis  (Vaginal) . 

,,  Alypin  c.  Suprarenin 
,,  Antimonii  (metal)  Intra- 
musc. 

„  Antimonii  Oxidi,  15  to 
30  m. 

,,  Ox.  Fortior  . 

„  Antimonii  Pot.  Tart.  Castel- 
lani,  i  to  1  Cc.  ... 

,,  Antimonii  Sod.  Tart.  ... 

,,  Antipyrin,  8  to  30  m.  ... 

„  et  Cocainge,  8  to 

30  rn.  ...  . 

,  Apocodeinae,  30  m. 

,  Apomorph .,  5  to  10  m.  ... 

,  Argenti  Nit  (urethral) 

.  Arsen,  Iodid.,  6  m. 

,  Arsen,  et  Ferri,  1  Cc. 

.  Arsen,  et  Strych.,  5  to  10  m. 

,  Arsen,  et  Strych.  et  Quin., 

5  to  10  m. 

,  Atropinse,  2  to  8  m. 

.  Atrop.  c.  Strych . 

,  Bismuthi  Subnitratis 

,  Brou  . 

Caeodylate  Co.,  av.  17  m. 
CafTein*  Hyp.,  1  to  6  m.... 
Camph.  Guaiacol  &  Iodine. 

4  to  15  m.  ...  446,  520 

Camphor*  Hypod.,  10  to 
30  m. 

See  also  Sterules  Hyp. 

,,  Hvp.  JEther,  10  m. 
Cocaince  Hyp.  (5%),  5  to 
10  ra.,  338  ;  Barts. 

Cocainge  et  Nitroglycerini 
up  to  15  m. 


Page 

506 
886 
887 
889 
889 
873 
841 


894 

894 

386 

838 

385 
146 

556 

386 

250 

17 

613 

55 

65 

981 

139 

345 

168 

158 

160 

161 

166 

328 

328 

357 

171 

174 

183 

183 

184 

185 
214 
211 
233 
631 
188 

251 


263 

263 

337 


55 

55 

55 

55 


Name.  Dose.  Page 

Inj.  Cocaine  et  Sod.  Bic. 

(urethral)  . 339 

,,  Codeinae  Phosph.  Hyp., 

1  gr.  in  15  m . 357 

„  Coniuse  HBr.,  1  to  3  m....  381 

Curare  Hyp.,  1  to  6  m.  ...  853 

Curschmann’s,  15  m.  ...  264 

Durant’s  .  446 

Ergotce  Hyp.,  5  to  10  m....  405 

Ergotoxinse,  2  to  15  m.  ...  406 

Eucain,  Lact.  (urethral)...  345 
Fibrocoumarin,  25  m.  ...  27 

Guaiacol  (Durant)  .  ...  446 

Guaiacol  c.  Iodoform  ...  446 

Guaiacol  c.  Iodo  et  Camph., 

4  to  15  m.  ...  446,  520 

Heisers  .  606 

Homatropin*,  1  to  6  m.  .  217 

Hyd.  Biniodidi  (vaginal)...  463 
Cyan.,  2  to  10  m.  ...  460 

Intramnsc.,  10  m.  454,1092 
„  Surg.  Adams, 

5  m.  ...  455 

„  Iodid.,  R,agazzoni,  2 

to  6  m.  ...  ...  463 

,,  Iod.  Intrav.  Spittel...  463 
„  Lambkin,  10  m.  ...  454 

,,  Oxycyanid.  .  ...  460 

,,  Perchloridi  (Uterine 

and  Vaginal)  ...  471 

„  Perchlor.  Intrav.,  Gt. 

Qrm.  Hosp.,  &  gr.  472 
,,  Subclilor.,  10  m.  455,  475 
,,  Succinirnidi,  l  to  £$ 

###  ...  470 

Hyoscinai,  5  "to  10  in.  ...  498 

Hyoscyamime.  1/200  gr.ine.  502 
Iodi.  Hyp.  Fortiss,  3  to 

5  m.  . .  ..  512 

Iodi,  C.L.T.E.  (also  Douche)  512 
„  Carbolisati  (Uterine)  17 
,,  Intravenous...  511,  512 

Iodi  Guaiacol  et  Camph.. 

4  to  15  m.  446,  520 


55 

55 


55 

55 


55 

55 

55 


55 

55 


Iodoformi  (bladder) 

„  iEtherea  . 

,,  c.  Guaiacol . 

,.  c.  Menthol . 

lodolysin . 

Lecithin,  1  Cc. 
Luminal-Sodium,  £  to  3  gr. 
Mannitol-Quinine  . 
Menthol 

Morphinte  Acet.,  1  to  3  m. 

„  et  Atropinse,  1  to  3  in. 
Morphinoe  Hyp.,  5-10  m. 
Nitroglycerin,  1  to  4  m.  ... 
Novocain  cum  Suprarenin 

Nuclein,  15  . . 

01.  Chaulmoogr . 

Physostigmin.,  1  to  4  m.... 
Picrotoxini,  3  to  6  m.  ... 
Pilocarpin  Nit.,  2  to  6  m. 


508 

508 

446 

508 

768 

540 

822 

732 

557 

562 

562 

565 

576 

347 

281 

606 

694 

877 

696 


•Also  Cone.,  i.e.,  8  times  strength  r.  p.  505. 
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Name.  Dose.  Page 

Inj.  Plumbi  (vaginal)  ...  ...  706 

„  Pot.  Permang.  (vaginal)  553,  555 
,,  ,,  Permang  (urethral)  ...  553 

.,  Quin.  HBr.  Ac.,  J  to  1  Co.  728 
,,  „  HC1.  Ac.,  3  to  12  m.  730 

,,  ,,  Intrav.,  4  to  15  gr.  ...  730 

„  Ragazzoni,  2  to  6  m.  ...  463 

,,  Sal-Alembroth,  10  m.  ...  472 

,,  Salinse  et  Gum  Acac.  ...  1 

,,  Salvarsan,  198  ;  c.  Novocain  200 
„  Sodi  Arsenitis  et  Ferri  No. 

1  and  No.  2,  1  Cc.  ...  183 

„  Sodii  Arsen,  et  Strych., 

5  to  10  m . 184 

„  ,,  c.  Quin.,  5  to  10  m....  185 

„  Sodii  Cacodyl.,  15  m.  ...  188 

(Hyp.,  Intrav. ;  &  Rectal) 

,,  Sodii  Chloridi  ...  767  et  seq. 

,,  „  Cinnamatis,  10%  sol., 

30  to  60  m.  ...  26 

,,  „  Coumaratis,  25  m.  ...  27 

,,  ,,  Morrhuat.,  £  to  4  Cc.  618 

,,  „  Nucleinat . 281 

,,  ,,  Salicyl.,  15  to  30  m.  70 

,,  Strychnines,  Arsen.  Iod.  et 

Quin.,  up  to  1  dr.  ...  793 

,,  Strych.  Hyp.,  5  to  10  m.  ...  793 

,,  „  Sulph.,  1  to  6  m.  ...  794 

,,  Suprarenal,  1  to  5  m.  ...  981 

„  Thecalis  Aneesthetic  ...  353 

,,  Thiosinamin  et  Phenazone, 

8  to  15  in . 765 

,,  Thiosinamin  c.  Sod.  Salicyl., 

15  to  30  m.  ...  ...  765 

,,  Thorii  Oxidi  .  807 

„  Zinc  Chlor.  (vaginal),  828  ; 

Sulphatis  (Vaginal)  ...  831 

Insect  Bites  ...  . 1036 

Insect  Flowers,  Dalmatian  ...  880 

Insecticides,  Horticultural,  etc.  875, 

1  59 

,,  Petroleum  ...  659 

See  also  Cresol  Soap  Soln., 

31;  ‘  N.C.I.,’  572;  Therap. 
Index,  Bites  and  Stings 
and  Parasites,  Animal. 
Instruments,  to  Sterilize  ...  260 

,,  Thymol  Disinfectant. ..  810 

Insufflatio  Bismuth,  et  Morph.  236 
,,  Calcis  Iodatis  c.  Bism.  834 

„  Eucalypti  Gum.  ...  856 

,,  lodoformi  &  Comps....  508 

,,  Menthol  (&  Comps.)  ...  557 

,,  Orthoformi  c.  Resorcin  346 

,,  Paraformi  ...  ...  132 

,,  Suprarenal  ...  ...  976 

Insufflator  Drops  ...  ...  289 

Insurance  Scrips  639  ;  and 
D.D.A.,  1004,1007,1015,  1016,  639 
INSULIN,  20  Units  ...  640,  S4 

,,  Manufre.  .  670 

,,  Aqueous  Extrct.  ...  642 

,,  Blood  Sugar  Estn.  406-408 

,,  Cammidge  on .  647 

,,  Chemical  Composition  642 


Name.  Dose.  Page 

Insulin  Chem.  Exn . 643 

,,  Clinical  Experience  ...  646 

,,  Complications  following  648 

,,  Contraindication  ...  644 

,,  Crystalline  .  643 

„  Distribution  ...  ...  642 

,,  Diab.  Trtment  Simplified  649 

,,  Excessive  Dose  ...  645 

,,  from  yeast,  fish,  etc.,  ...  642 

,,  Glucose  Equivalent  ...  648 

,,  Glucose  per  os  or  intrav. 

with  ...  ...  ...  645 

,,  Hypoglycsemia  ...  645 

,,  Injection  Technique...  644 

,,  Inunction  of .  646 

,,  in  diab.  coma .  645 

,,  in  Surgery  .  650 

,,  in  various  aft'ns.  ...  650 

■  ,,  Keeping  props.  ...  643 

,,  Oral  Use  ...  ...  646 

,,  Patent  ...  ...  ...  640 

,,  Picric  Acid  Meth.  ...  642 

,,  Pituitary  with .  647 

,,  Refs.,  general .  647 

,,  Standard  .  644 

,,  Suitability  of  case  ...  644 

.  643 

.  643 

,,  Zymase  ferments  in 

relation  ...  ...  646 

Intarvin  .  651 

Integar  Caps .  ...  858 

Intemperance,  see  Inebriety  & 
Therap.  Ind. 

Inferno  1  .  ...  657 

Intestinal  Pills,  etc.  ...  ...  697 

,,  putrefaction  ...  533 

Intracardiac  Injns.  ...  ...  980 

Intramine,  Intramuscular,  1  to 

5  Cc . 799 

TDtravenous  Dose  Table  ...  1106 

Intra -spinal  Anaesthesia  343,  351 

Inula  Helenium,  863  ;  Inulin,  757,863 


,,  Tablets. 
,,  Units 


Inulase 
Invert  Sugar 


Syrup 


Invertase 

Invigoroids  . 

lod-eosin  .  . 

lodargol  . 

Iodatol  ... 

Iodeikon  ■  . 

lodeol,  1  Cc. 

„  Caps,  and  Ovules 
Iodex,  and  with  Meth.  Sal. 
Iodia 
Iodicin 
Iodides  Estn. 


76 

757  &  157 

...  157 

76 

...  630 

...  188 
...  379 

...  520 

...  679 

...  379 

...  379 


516 

839 

622 

153 


Iodine  ...  ...  510  &  05,  274 

„  Absorption  Test .  361 

...  522 

...  371 

38 

...  519 

...  512 


Albumen  Comps. 
Colloid  Sol. 

Color  Limits 
Comps.,  Organic 
Douche  . 
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699 


ame.  Dose.  Page 

'dine  for  Livestock  ...  716,85,83 

,,  Feeding  Expts.  with  716,  85, 

80 


fU 


41 


Formalin  Gut 
and  Goitre  715,  775,  918 
in  air  ...  ...  ...  430 

,,  Benzene  .  519 

,,  Dichlorethylene  ...  292 

,,  foods...  ...  ...  429 

,,  Paraffin  ...  ...  519 

,,  Soil .  429 

, ,  W ater  ( see  also  W  ater ) 

715,  755,  918,  422 


511 

2S6 

87 

518 

517 

86 

83 

51S 

228 

520 

520 

87 

67 


,,  Intrav.  Injn 
,,  Iontophoresis  of 
,,  Isopropyl  Ale.  Soln.  ... 

„  Jelly  . 

,,  ‘Nascent’ 

,,  Numbers  of  Fats. 

,,  Organic  Estimation 

,,  Sterules  (Skin)  ... 

)dinol,  30  to  45  gr.  ...  519, 

,,  c.  Ext.  Malti,  1  oz.  ... 

,,  Tablets  ... 

Mmol,  40%  ...  . 

)  dinosol  . 

xlised  Gut,  541 ;  Phenol  and 
dil.  Injn.,  17  ;  Salt,  714,  430  ; 

Sweets  ...  ...  ...  715 

Mised  Wool,  6%  .  513 

)do- Acetone  ...  ...  ...  832 

,,  Cyanine  ...  ...  ...  317 

,,  Caffeine,  2  to  10  grains  ...  252 

,,  -Casein  ...  .  522 

,  Eosin  ...  ...  ...  138 

,  Fluorescein...  ...  ...  133 

,  -Glyc.  Sol.,  1  in  50  ...  512 

,  -iso-propyl-alcohol  ...  522 

,,  protein,  io  to  15  gr.  ...  522 

,  ,,  Tablets,  5  and 

10  gr . 522 

,,  -Tannin  Syrup,  £  to  2  dr....  513 

,,  -theobromine,  2  to  10  gr....  806 

)doform  and  Acetone,  509; 

and  Eucal.  Bougies  ...  508 

,,  Benzoyl  Chloride  .  ...  508 

Bile  Test  ...  ...  •••  365 

,,  Dressings  .  ...  508  et  seq. 

,,  Gauze  Bandages  .  ...  508 

Oil  ...  •••  •••  507 

,,  Paste,  509  ;  Pencils  ...  509 

Test  for  Acetone  ...  ...  3S9 

’’  Varnish,  508  ;  Petrolatum  509 
'ido form  (&  Praccip.),  i  to  8  gr. 

507  &  275 

.  507 

.  801 

.  510 

Pigment  766 

...  510 

679, 146,  275 

...  681 

...  679 


„  Aromat. 

.,  Tampons 

idol,  1  to  3  gr.  . 
Klolysin,  Inj.,  Sol 
Dtlo-pyrrol 
>do-Ray  ... 

Adrenalin  with 
Assay 


99 

99 


99 

99 

99 

99 

99 


99 

99 


Duodenal  Tube  Method682 
Intravenous  U3e  ...  683 


Page 

Iodo-Ray  Magnesium  Sulphate 

with  .  685 

Oral  Use  .  680 

Pills,  681 ;  Intoler¬ 
ance  .  681 

References,  Oral  ...  681 

„  Intrav . 683 

Slipules  0*3  and  O’ 5 

Grn.  .  680 

Sodium  Content  ...  679 

Stearettes,  0*3  and 

0*5  Gin . 680 

Sterility  of  Solus....  679 
Toxicity,  679,682,683,146 

Uses  .  679 

„  with  Tolysin  ...  685 

,,  ,,  X-Ray  pictures  ...  681 

Iodo-Salicin  ...  ...  ...  81 

Iodostarin  Tabs.,  3  gr.,  1  to 

3  t.d . 523 

lodum  ...  ...  ...  510  &  85 

lodum,  Collodial  ...  ...  371 

„  Oleatum,  10%  512 

lohydrin  .  522,  228 

Ionic  Medication  . .  279 

Ionisation  ...  ...  253,  279 

,,  Intensive  Whitcombe  287 

Io  aium  ...  ..c  323 

Ioaone . 894 

Ions,  Hyd.  and  Hydroxyl  187,  288 
Iontophoresis  ...  ..  ...  273 

Ipecacuanha,  |  to  2  gr.  exp., 

15  to  30  gr.  emetic  523  &  89 

Ipecine . 525 

Ipomcea,  Orizabensis  et  var... .864,865 
Irradiation  of  Sterols  ...  ...  104 

Irradiated  Oils 

Ireland  N.,  Poison  Sched.  ... 
Iridin,  syn.  Irisin,  1  to  3  gr.  ... 

Iridium  (Collodial)  . 

Iris  Florentina,  Versicolor 

Irish  Moss  . 

,,  Free  State  Poisons 
Schedule 

Iron  Alum,  3  to  10  gr . 

„  Colloid  .  ••• 

Iron  and  Arsenic  Drops,  5  drops 

(And  Inj.)  . 

,,  Comps.,  Organic  . 

,,  in  Foods  . . 

,,  T annate  Hair  Dye 
See  also  Ferrurn. 

Irradiated  Foodstuffs 
Irritant  Gases  ... 

Isac.en,  2  to  4  granules... 

Isatin 

Isinglass  and  Preps.  ... 

,,  Japanese 
Islands  of  Langerhans  . 

Iso-amyl-amine . 

Iso-amylene  . 

Iso-caine 
Iso-Emetine 
Isomeric  Compounds  ... 
Isomorphous  Compounds 


320 

1003 

864 

366 

864 

851 

1002 

421 

372 

183 
415 
79 
34 


73 


596 

1101 

279 

G3 

863 

836 

641 

982 

839 

69 

538 

256 

253 
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FIGURES  IN  HEAVY  TYPE, 


Name.  Dose. 

Page 

Isopral 

...  294 

Isopropyl  Ale.  ... 

...  122 

„  Benzene 

...  541 

„  Iodine  . 

...  87 

,,  Tinctures 

...  124 

,,  Spirits  . 

...  125 

Isotonic  Boric  Acid  Lotion 

10 

Isotonic  Cocaine  Lotion 

...  338 

„  Quinine  Injection 

...  731 

„  Saline  Solution 

...  767 

,,  Sugar  Solution  . 

...  757 

,,  Sod.  Bic.  Solution 

...  772 

Isotopes  ...  xxxii.,  xxxiii.,  331 

Ispaghula,  45  to  150  gr.. 

...  864 

Istizin,  2  to  6  gr. 

...  279 

Italian  Glossary 

...  S45 

Itrosyl . 

...  110 

Ivy  . 

...  861 

Ixora,  30  to  45  grs.  ... 

...  864 

Izal;  Caps.,  Fluid 

33,  2G4 

Jabon,  F.F..  =  Sapo 

Jaborandi,  5  to  60  gr.  ... 

•  •  • 

694,  696  &  30 

Jalapa ,  5  to  20  gr.,  864  ;  J alarm 
Resina,  2  to  5  gr.  864  &  160 

.Tala pin,  Jalapurgin  .  864 

Jam  preservatives  ...  493,  500 

Jamaica  Dogwood  .  878 

James’s  Fever  Powder .  630 

„  Powder,  3  to  6  gr.  ...  166 

Japan  Wax  .  248 

Japanese  Isinglass  ...  ...  836 

Jara.be  (F.E.  =  Syrup)  Brea  ...  704 

Jasmine,  Yellow  .  425 

Jateorhiza  Cal.  ...  ...  ...  845 

Jaundice,  Epidemic  .  610 

Jeeovol  ...  40 

.Telly  Fish  Stings  .  706 

Jenner  Centenary  Celebra¬ 
tions  . 954 

Jennerisation .  952 

.Tenner’s  Stain .  398 

Jensen’s  Modif.  Gram  Method  549 
Jephson’s  Powder,  60  gr.  ...  797 

.Tequiritol  Serum,  Jequirity  ...  832 

Jesuit  Tea  ...  ...  ...  253 

Jeyes  Fluids  .  33,  264 

Jerusalem  Artichokes  ...  758 

Johne’s  Disease  .  ...  551 

Jonnesco's  Injections .  353 

Jorrison’s  Test  ...  ...  ...  21 

‘  Joule  ’  ...  282 

Joulie’s  Phosphate  777  ;  Ratios  382 
Jutol  Tablets  ...  ...  ...  836 

Juglandin,  2  to  5  gr .  864 

Jujubes,  430  ;  see  also  Trochisci 
‘  G  ’ 

Jumble  Beads  ...  ...  ...  832 

Jniper  Tar  Oil  ...  ...  ...  704 

Juniperus  Corn  ...  ...  ...  865 

Jungmann’s  Tooth  Pdr.  ...  888 

T  uni  per  us  Virsiniana  ...  ...  848 

Jusquiame,  501 ;  Jute  ...  ...  436 


\(j.  100,  REFER  TO  VOL.  II. 

Name.  Dose. 

Page 

Kaffir  pox 

... 

955 

Kahn  Syph.  Test 

583 

Kakodyle 

... 

185 

Kala  Azar  159,  164, 168, 10 

73  &  551 

Kalzana  Tablets 

... 

56 

Kapok  ... 

436 

,  606 

Kaladana,  865  ;  Ka  Inn  dura, 

•  •  • 

854 

Kalmopyrin,  5-15  gr.  ... 

,  .  , 

77 

Kamala,  30  to  120  gr.  ... 

... 

424 

Kangaroo  Tendon 

... 

542 

Kaolin,  J  to  1  oz. 

Kaolin,  Colloidal 

... 

142 

,,, 

143 

Kapo k  ...  ...  ... 

436 

,  666 

Kaputine 

Kaposi’s  Ointment 

... 

630 

... 

571 

Karox  ... 

831 

Kasak,  1  to  2  dr.  (children), 

adult  &  oz.  ...  ... 

.  .  • 

278 

Kasena,  1  dr.  (children),  adult 

|  oz. 

... 

278 

Kastanol,  835;  Kat.  ... 

... 

847 

Katanga  Radium 

Kota  phoresis ;  Kathions, 

323 

Kathode 

.  •  . 

279 

Kauri  Gum 

.  .  . 

865 

Kavm  Rhizoma  ... 

... 

865 

Kaylene  . 

... 

143 

Kay’s  Preps . 

... 

S31 

Keating’s  Lozenges 

Keene’s  Cold  Cure 

631 

631 

Kefir,  589;Kclene 

... 

110 

Kelp,  510  &  85  :  Kelly’s  Paint  . 

360 

Kelpion  . 

.  .  • 

516 

Kepad 

.  .  . 

48 

Kephir 

589,  10 

Kepler  Malt  and  Oil  ... 

... 

631 

Keratin,  8  gr.,  and  for  Pills 

... 

697 

Kermes  Minerale 

... 

157 

Kernel  Oil 

151 

,  31 

Kernite  ... 

3 

Kerocain,  1/5  to  1  gr.  ... 

... 

346 

,,  with  Adrenalin,  Tabs,  and 

Sols . 

... 

346 

Kerol  and  Caps  33,  53 

4  & 

264 

Kerosene  .  . 

... 

659 

Ketone  Group,  effect  of 

£58 

Kharsivan 

... 

194 

Khat  . 

.  .  . 

847 

Khoka  ... 

.  .  . 

331 

Kidd’s  Strychnine  Solution 

... 

793 

Kidney  Extract  . 

... 

961 

Kidney  Tests  ...  816  &  62, 

63, 

385 

Kieselguhr 

... 

144 

Kiliani  Test 

73 

Kinectine 

... 

208 

Kino,  5  to  20  gr.. 

... 

865 

,,  Eucalypti,  5  to  20  gr. 

•  •  » 

856 

Kineurine,  3  to  8  gr.  ... 

... 

38 

Kjeldahl  Estimation  ... 

381 

Kleinenberg’s  Stains  ... 

•  •  . 

461 

Klondol  ...  . 

.  .  . 

33 

Knob  Boot 

.  .  . 

852 

Knorr’s  Anti  pyrin  e 

.  .  . 

327 

Knyvett  Gordon  Stain 

499 

Koch’s  Tuberculins 

,  .  . 

936 
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Name.  Dose. 

Page 

Koko 

... 

631 

Kola  Nut,  10  to  20  gr.... 

... 

252 

Koleradraaber . 

•  •  • 

383 

Kolynos  Dental  Cream 

631 

Koppeschaar’s  Sol. 

4 

Koronium  Bromide 

•  •  • 

788 

Kossam  Seeds  ... 

•  •  * 

844 

Kotex  Sanitary  Pads 

436 

Koumiss 

589,  10 

Kousso,  i  to  i  oz. 

«  •  • 

— 

Krameria,  S66 ;  Kreatinin 

... 

368 

Kramer’s  Method 

407 

Krapp  Wurzel  ... 

•  •  • 

882 

Krebisote,  3  to  15  gr.  ... 

•  •  • 

238 

Kreosote,  1  to  5  m.  incr. 

•  •  • 

383 

Kresapol 

•  •  • 

33 

Kresolum  (and  Liq.)  ... 

•  •  • 

30 

Kryogenin  ( vide  Cryogenin) 

•  .  • 

Krysolgan 

•  •  . 

221 

Krystall  Violet  321  &  271, 

599 

,  605 

Kukui  Oil  . 

•  •  • 

866 

Kurchi 

536, 

,  862 

L.E.S.  Medium . 

... 

619 

Labarraque’s  Liquor  ... 

•  •  • 

45 

Labdanum  . 

•  .  • 

866 

Labelling  of  Poisons  Order 

•  •  • 

1002 

Laburnum  . 

•  •  • 

854 

Lacca,  887  ;  Lachnanthes 

•  •  • 

866 

Laemoid,  91,  188;  Lacrymal 

Secretion,  767 ;  Lactagol,  1 
dr.,  443;  Lacteol  ... 

Lactic  Acid  Bacilli  Cultures,  57, 
10,'  Liq.,  57;  Curdled  Milk, 
58,  10;  Added  to  Milk,  54, 
5S7  ;  Local  use,  59  ;  Suppos. 
Vaginal,  59. ;  Tablets 

Lactigen  ...  . 

Lact.obaciiline . 

„  Glycogen 

Lactomaltine,  2  dr . . 

Lacto  peptine 

Lacto phosphate  de  Calcium  ... 

Lactase . 

Lactose  .  . 

Lactuca,  Lactucarium,  gr. 

Ladanum  . 

Ladenburg’s  Buie  . 

Laevo-Pinene  ... 

Laevo-Scopoiamine  . 

Lsevulose  ...  757,  230, 

,,  Test,  Liver  Efficiency 
Lambert- Towns  Method 
Lambkin’s  Injections,  10  m.... 
Lawblia  ... 

Lamcllce  ■  . . 

Adrenalin,  1-1000  and  1-500 

gr. . 

Alum,  1-250  gr.  ...  ••• 

Atropine,  1-5000  and  1-500 

gr .  214, 

/  Atropine,  1-5000  to  1-50 \ 

\  Cocaine,  1-200  to  1-50  f 
Cocaine,  1-100,  1-200  gr  ; 
(J5.P.  ’14)  1-50;  1/20  gr.  338, 


Page 


217 

694 

344 

426 


539 

470 

498 

503 

509 


57 


57 

57 

57 

57 

550 

631 

56 

7S 

866 

502 

868 

£54 

1«8 

498 

379 

758 

628 

454 

543 

539 

981 

139 

539 

214 


539 


g.  100,  REFER  TO  VOL.  II. 

Name.  Dose. 

lamella:- — contd. 

Cocaine,  1-200  &  1-50 
Hoinatrop,  1-200  &  1-50 
Cocaine,  1-200  gr. 

_  Physostig.,  1-1000  gr. 

Eucaine,  1-100,  1-50  gr.  ... 

Gelseminine,  1-500  gr . 

Homatropine,  1-100  gr.  (B.P. 

’14) .  217, 

Hyd,  Perchlor.,  1-100.000  gr. 
Ilyoscine,  1-500,  1-200  gr.... 
Hyoscyamine,  1-5000  gr.  ... 
Iodoform,  1-1000  gr. 

Morphine,  (et  c.  Atrop.,  1- 
5000),  1-500  gr.  ...  214,562 

Phijsostigmine,  1-1000  gr. 

( B.P.  ’14),  1-500,  1-250  gr. 

539,  694 

Pilocarpine,  1-500  gr.  ...  696 

Scopolamine,  1-500,  1-200  gr.  498 
Silver  Nitrate,  1-500  gr.  .  175 

Thymol,  1-1000  gr . 

Zinc  Sulph.  (et  c.  Atrop.), 

1-250  gr . 

Lamels,  Medicated  Gelatin,  for 
use  per  os  ... 

Laminaria  Extraction,  65;  Tents 

Lamplough’s  Saline  . 

Lance  Adeps  . 

Lancet  C.A.  Coefft . 

Lancets,  Vaccination . 

Landsteiner’s  Law  . 

Langdale’s  Preps . 

Langdon  Brown’s  Mixture,  1  oz. 

Lange’s  Gold  Test  . 

Langerhan’s  Islets  . 

Lang’s  Bottle  . . 

Lanolin  and  Anhydrous,  100; 

Cream,  101;  Ointment  ... 
Lanolinum  Hydrargyri  . 

Lanosol  Silver . 

Lanthanum  . 

Lapis  Calamin.  Prsep.,  829 ; 

,,  Divinus . 

Larkspur  .  ...  ••• 

Lappa,  866 ;  Larch  Bark,  701 ; 

Lard  . 

Larix  . 

Lassar’s  Paste . 

Lasiosiphon  . 

Lathyrus . 

Laudanosine  . 

Laudanum ,  5  to  30  m.  . 

„  Sydenham’s,  5  to  20  m. 

Laughing  Gas  . 

Lauri  Fruct.,  Oleum  . 

Laurocerasi  Folia 
Lavandula  ... 

Laverain  Tabs.,  5  or  6  p.d.  ... 
Laveran’s  Stain  •••  ••• 

„  Staining  Method  ... 

Laville’s  Gout  Cure  . 

Lawsoriia 

Laxans . 

Laxatol,  Laxen,  Laxorn 


811 

831 

539 

866 

631 

100 

253 

953 

995 

631 

1053 

533 

641 

214 

101 

457 

380 

57 

390 

888 

835 

701 

829 

866 

867 

139 

630 

631 
146 
867 
151 
130 
742 
592 
592 
631 
862 
677 
677 
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FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


Name. 
Laxamel... 
Laxar,  1  to  2  dr. 
Lead  Poisoning 
„  Colloidal  . 


Dose. 


Page 
...  657 

...  658 

705  &  149 
.  372,  1043 

,,  Guaiacolate  ...  ...  707 

,,  and  Lead  Selenium  Com¬ 
pounds  in  Cancer  372,  374, 
511,  515,  530 
,,  Absorption,  Test  for  ...  ISO 
,,  Paint  Regulations  ...  149 

,,  Salts  as  Antiseptic  ...  275 

,,  Tetra  Ethyl,  659,  151  ; 

.  531 


in  Cancer 

„  lodid  Coll. ... 

,,  Phosph.  Coll. 

League  of  Nations  re  Cocaine, 
Opium,  etc. 

Lebertran  . 

Lecanora 
Lecithin,  3-5  gr.  (and  Powder, 

10  to  15  gr.,  541),  539  &  90,  230 

Lecitogen,  3  to  4  dr . 

Leclanche  Cell  ... 

Leeches,  961 ;  Leek 
Leek,  House 

Lefroy’s  Crude  Oil  Emulsion.... 

Legal’s  Test  ...  . 

Leish mania  Infns.  Antimony  in 
158,  164,  1073;  see  also  ...  551 
Leishman-Donovan  Bodies  ...  552 


374,  1043 
374,  1043 


334, 627 
616 

91 


540 

283 

838 

886 

659 

359 


Leishman’s  Stain  ...  398,  558 

,,  ,,  Wright’s  Modif. ...  399 

‘  ~  .  177 

.  .  632 


Leistikow’s  Bougies 
Lemco  Meat  Wine 
Lemon  Grass,  875;  Juice,  593; 

Syrup  .  . 

Lenigallol,  65;  Lenirobin 
Lenitive  Electuary 
Lentine 

Leprosy.  Bacillus  ...  553,  554 

,,  Chaulmoogra  in  ...  606 

,,  Etiology,  Diagnosis  553,  554 
,,  Potassium  Iodide  in  . . 

„  Recent  Clinical  Work 

with  ... 


867 

295 

886 

308 


555 


Dose. 


Page 
81,  92 
...  860 
...  832 

...  541 

...  325 

278,  321 
1105,  312 
...  875 


609 


,,  A  self-healing  disease  612,  555 

44 

„  ACthereum 

227 

„  Vaccine  Treatment 

...  613 

5  4 

„  Dil.  L.I.P. 

225 

See  also  Therap. 

Ind.  1073 

4? 

Bella  d.  c.  Chlorof. 

225 

Leptandrin,  14  to  2  gr.... 

...  867 

4? 

Betulae  Co . 

73 

Leptospira,  610  ;  in  Water, 

439,  442, 

44 

Boeckii . 

706 

61 0,  613 

4  4 

Calaminse  et  Co. 

830 

,,  Ieteroides 

...  61 3 

4  4 

Calcis 

260 

Leucin . 

95,  365 

44 

Camphor  op.  et  Ammon .  262,263 

Leueite  ... 

...  152 

44 

Cantharidis  Co . 

269 

Leucocytes ;  Leucocytosis 

...  396 

44 

Capsici  (and  Dx.) 

273 

Leucocytozoon  . 

575 

44 

Carron . 

260 

Levigations 

...  814 

44 

Chloral  Co . 

283 

Levisticum  Officinale  ... 

...  867 

5  4 

Chloroformi 

290 

Le  vulose 

...  757 

44 

Crinale  ... 

26S 

Levure  Medicinale 

...  279 

4  4 

Crotonis 

875 

Levy-Bing  Lafay  Syringe 

...  455 

44 

Hydrargyri 

456 

Lewisite... 

36 

44 

,,  Oleat.  c.  Morph.  . 

602 

Libanol 

...  849 

4  4 

Iodi,  syn.  Tinct.  Iodi 

Lice,  to  Kill  ...  1081,1082 

Fortis  .  . 

514 

Lichenoids,  1  or  more  ... 

...  849 

44 

Jaborandi  . 

696 

Name. 

Lichens  . 

Licorice . 

„  Indian 
Ligatures  var.  .. 

Light  Green 
Light  Treatment 
Lightning  Stroke 
Lignum  Rhodii  . 

Ligroin .  660,  for  T.B.  601 

Lilac  Artificial  =  Terpineol 

Lily  of  the  Valley  .  852 

Lime  Salts,  Therapy  ...  255  et  seq. 

Limnatis  .  ...  961 

Limonade  Purgative ;  Roge  ...  545 

Limonene,  10  to  20  m.  ...  867 

Limonis  Syr . 867 

,,  cort  vitamins  .. .  ...  103 

Linct.  Ammon.  Brom.,  1  to  2  dr.  145 
,,  Apomorphinse  c.  Codeina 

1  dr .  172 

,,  Bart’s  1  dr.  ...  ...  629 

„  Camph.  Co.,  1  dr.  ...  629 

„  Codeina*,  1  to  2  dr.  ...  357 

,,  Diamorph.,  1  to  2  dr.  ...  566 

„  Expectorans,  4-1  dr.  ...  158 

,,  Gee’s,  1  dr . 629 

„  Heroin,  1  to  2  dr.  ...  566 

,,  Mentholis,  1  dr.  .  ...  557 

„  Morph.,  1  dr .  562 

,,  Morph.  Hydrocyan,  1  dr.  562 

,,  Opiatus,  1  dr.  ...  ...  629 
„  Pini  Terp.  Heroin,  1  dr.  701 

„  Scillse,  1  dr.  (and  Co.)  ...  629 

„  ,,  Opiatus,  1  dr.  ...  629 

,,  Terp. Pini  et  Heroin,  1  dr.  701 

,,  Thymi  et  Diaphorm,ldr.  892 

,,  Tolu  c.  Opio,  1  dr.  ...  629 

Lindenbliithen  .  .  506 

Liniment,  A.B.C.  ...  ...  98 

Linim.  Aconiti  and  Co.  98,  20 

,,  Aconiti  et  Chlorof.  ...  98 

„  ASruginis . 389 

,,  Album,  700 ;  Ammonice  148 

,,  Atropinse  .  215 

,,  Belladonnce  .  225 
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33 


FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Linim.  Long’s .  700 

,,  Menthol  (&  Co.)  .  ...  557 

,,  Methyl  Aspriodine  ...  86 

,,  Meth.  Salicyl  ...  ...  73 

,,  Myristicse . 872 

„  Opii,  629 ;  Picis  .  ...  705 

,,  Potass.  Iod.  c.  Sap.  ...  716 

Ravogli .  17 

St.  John  Long .  700 

„  Salicyl  (Methyl)  ...  73 

„  Saponis  ...  762 

,,  Simplex,  L.I.P .  225 

,,  Sinapis . 764 

,,  Stokes’ .  700 

,,  Succini  Co . 889 

,,  Terebinth.  .  700 

,,  ,,  Acet . 700 

,,  Zinci  Spissum .  828 

Linseed  and  Oil  ...  ...  867 

Linteum  Ac.  Carbol,  5%  ...  16 

Linteum  Stypticum  .  413 

Lints  . 436 

Linum  Usitat  ...  ...  ...  867 

Lipase  (Lipolytic  Ferment) 

429,  637,  763  &  76,  77 

Lipiodol .  520,  88 

Lipoids .  541,  91 

Lipoiodine  ...  ...  ...  523 

Liqueur  de  Labarraque  ...  45 

Liq.  Acid.  Chromici  ...  ...  833 

,,  ,,  Chrom.-Aceto-Osmici  834 

,,  ,,  Hypochlorosi  Comp. 

(Eusol)  ...  ...  46 

„  ,,  Osmici,  2-10  m.  ...  834 

,,  ,,  Salicyl....  ...  ...  66 

,,  Adrenalini  Ilydrochloricus, 

10  to  30  m,  . 

,,  Alkalinus.  Brandish 
,,  Aluminii  Acetici  ... 

„  Aceto-Tart . 

,,  Chioridi  . 

Aluminii  Formatis 
Ammonire,  10  to  20  m.  ... 

„  Do  mest.  . 

Ammon.  Fort.,  3-6  m, 

,,  Acet.,  2  to  6  dr. 

„  „  Fort..  ’85,  25-75  m. 

Ammon.  Anisat . 

Aromat.  . 

Cit.,  2  to  6  dr . 

„  Fort.,  ’85,  hH  dr. 
Antihystericus,  £-1  dr.  ... 
Antim.  Chlor. 

Antirheumatic,  30  m. 
Antisepticus,  1  dr. 

Argenti  Nitratis 


140, 


33 

33 

>3 

33 

33 

33 

33 

33 

33 

33 


33 

33 


33 

33 

33 


Arsenicalis,  2  to  8  m. 


977 

709 

275 

141 

141 

141 

148 

148 

148 

149 

149 
860 

150 
150 
150 
842 

33 

358 

10 

175 

180 


3  3 
33 


Arsenici  Bromatus,  1  to  5  m.  181 

„  HCl.,  2-8  m .  181 

Arsen,  et  Hyd.  Iodidi,  5  to 
20  m.  ...  ...  ...  183 

Atropinse  Salicyl  .  ...  213 

„  Sulph.,  1%,  £  to  1  m....  214 

Auri  Ars.  Brom.,  5  to  10  m.  218 
Auri  Hyd.  Brom.,  5  to  10  m.  218 


33 

33 

33 


33 

33 
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Name.  Dose.  Page 

Liq.  Battley,  5  to  10  m.  ...  629 

,,  Bellostii  is  similar  to 

Millon’s  Reagent  ...  363 

„  Berberidis  Cone.,  £  to  1  dr.  844 

„  Bismuth.  Ammon.  Cit.,  30- 

60  m .  229,  48 

Bismuthi  Cone.,  15  to  30  m.  229 
Bismuth.  Sed.,  1  dr. 

,,  Tartratis,  £  to  1  dr.  ... 

Bituminis  . 

Rromi 

,,  Arsenitis,  1  to  5  m.  ... 
Bromo-Chloral  Co.,  £  to  2 

dr.  . 

Calcii  Chioridi,  15  to  45  m. 
Calcis,  1  to  4  oz.  ... 

,,  Chlorinat. 

,,  Lactat.,  £  to  2  oz. 

,,  Lactoph. 

,,  Sacch.,  15  to  60  m.  ... 
Calumbae  Cone.,  £  to  1  dr. 

(B.P.  '89). 

Caoutchouc . 

Carbonis  Deterg.  ...  299, 

Carmini,  40  gr.,  1  oz.  ... 

Carnis  . 

Caulophylli  et  Pulsatiiiae,  1 
to  2  dr.  ... 

Chiratse  Cone.,  1  in  2,  £  to 

1  dr.  (B.P.  ’98). 
Chloromorph.,  5-15  m.  ... 

Cocci 

Cocaime  HCL  (Inj.),  5-10  m. 

,,  et  Anti  pyrin 
Copaibse,  £  to  1  dr. 

,,  c.  Bnchu  et  Cubeba, 

1  to  2  dr.  ... 

Copaiba  et  Buchu  et 
Cubebse  c.  Santal,  1  to 

2  dr . 

Cresol  Sap.  31  &  6,  264;  275 

„  Co.  U.S.X .  31 

Creosoti,  av.  2  dr. 

Cuspaiise  Cone.,  1  in  2,  £ 

to  1  dr.  (B.P. ’98) 

Digitalis  ad  usum  intern., 
max.  45  m. 

Digitalis  pro  Inj.,  max.  5Ce 
Donovani,  5-20  ra. 

Eastoni  pro  Syrup,  419  ; 

ditto  sine  Ferro  . 

Epiuephrin,  0*5  Cc. 
Epispasticus 

Ergotse  Ammon.,  10-60  m. 

Ethyl  Nitritis,  15  to  60  m. 
Euonymin  et  Cascara,  £  to 

1  dr, . 

„  et  Iridin,  £  to  1  dr.  ... 

„  et  Pepsini,  £  to  1  dr.  ... 

Ferri  Acet.,  5-15  m. 

,,  Albuminati,  1  to  4  dr.. 

,,  et  Ammon.  Acet.,  4  dr. 

,,  Dialysat.,  10  to  30  m. 

,,  Hypoph.  Fort.,  10  to 
30  in.  . 


33 

33 


33 

33 

33 


229 

239 

300 

38S 

181 

283 

258 

260 

45 

56 

56 

260 


270 

275 

847 
582 

848 


290 

847 

338 

338 

624 

625 


623 


84 


396 

396 

183 

419 

978 

269 

405 

110 

410 

410 

411 
416 

415 

416 
414 

691 
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33 

33 

33 


33 

33 
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FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Liq.  Ferri  lodidi,  4  to  8  m.  417 
,,  ,,  Oxyd.  Saech.,  £  oz.  ...  415 

,,  ,,  Pept.  (c.  Quin.,  416), 

1  to  4  dr;  ...  ...  415 

,,  ,,  Perchlor.,  5-15  m.  ...  414 

,,  „  ,,  Fortis,  1  to  4  m.  ...  413 

,,  ,,  Pernit.,  5-15  m.  ...  415 

,,  ,,  Persulph .  — 

,,  ,,  pro  Syr.  Easton  ...  419 

,,  Sesquichlor .  414 

,,  Subsulptiat.,  3  to  6  m.  421 

,,  Tersulphat.  .  421 

Ferro-Maug.  Pept.  c.  Haemo¬ 
globin,  1  to  4  dr.  ...  416 

Flavus  ...  .  16 

Fluoresceinae  .  678 

Formaldehydi  (&  Sap.)  126,  130 
Fowleri,  2  to  8  m.  ...  ...  180 

Gelatin  Sterilisat.  .  ...  424 

Glonoin,  1  to  2  m.  .  ...  576 

Gutta  Percha  .  295 

Hamamelidis,  £  to  3  dr.  ...  448 

Helalin  c.  Pepsin  et  e.  Oas- 

cara,  1  dr.  .  852 

,,  Hoffmann  ...  109 

,,  Hyd.  Nitratis  Acid.  ...  466 

,,  ,,  Perchlor.,  £-1  dr.  ...  468 

,,  Hydrarg.  Antiseptic  ...  470 

„  Hydrogenii  Perox.,  £  to  2 

dr.,  493;  Estn.,  etc.  84 

,,  Hyoscinae  HBr.,  3  to  15  m.  498 
,,  Hypophysis,  £  to  1  Cc.  ...  968 

,,  lodi  (Co.,  U.S.,  513). 

„  ..  (B.P.  '85,  513)  Fortis  514 

,,  Iodo  Ferro  Mang.  Pept.,  1 

to  4  dr.  .  ...  ...  416 

,,  Jaborandi,  5  to  15  m.  ...  696 

,,  Kramerise  Cone.,  £  to  1  dr. 

(B.P.  ’98) .  — 

,,  Mag.  Bicarb..  1  to  2  oz.  ...  545 

,,  ,,  Cit.,  av.  12  oz.  (div.)...  545 

,,  Morphince  Acet.,  10  to  60  m.  562 
,,  „  Bimec,  F45%,  5  to  40 

m . 564 

„  „  HCl.,  1%,  10-60  m....  563 

,,  ,,  Tart.,  1%,  10-60  m.  565 

,,  Natrii  Silicici  ...  ...  778 

,,  Nitroglycerini,  £-2  m.  ...  576 

,,  Opii  Sedativus,  5-10  in.  ...  629 

,,  Pancreatis,  1  to  2  dr.  ...  638 

,,  Pancreaticus,  1-2  dr.  ...  638 

,,  Papain  et  Iridin,  2  to  4  dr.  652 
,,  Pectoralis,  1  dr.  ...  ...  860 

,.  Pectoral  Benzoic  .  ...  880 

,,  Pepsini  et  Caff.,  2  to  4  dr.  663 
,,  Pepticus,  1  to  2  dr. .  ...  662 

,,  Picis  Carbonis,  299  ;  Ligni  300 
,,  Picrotoxini,  2  to  12  m.  ...  877 

,,  Pituitarii,  £  to  lCc.  ...  968 

,,  Pi umbi.  Lactat.  ...  ...  706 

,,  Plumbi  Subacet.,  DU.,  Fortis  706 
,,  Potasscc,  10  to  30  m.  ...  709 

,,  Potass.  Arsenat.  et  Bromid., 

1  to  5  in....  ...  ...  181 

„  Potass.  Arsenit.,  2-8  m....  180 


Name.  Dose.  Page 

Liq.  Potassii  et  Sodii  Hypo- 

chloritum,  1£  to  2  Cc....  46 

„  ,,  Permang.,  2-4  dr.  ...  — 

,,  pro  Spirit.  Amrn.  Arom.  ...  150 

,,  pro  Syr.  Easton i .  4L9 

,,  Quassia  Cone.,  £-1  dr.  ...  880 

„  Hhei  Cone.,  £  to  1  dr. 

(B.P. ’98) .  — 

„  „  Dulc.,  1  to  3  dr. 

„  Itos*  Dulcis  . 

„  Santali  c.  Buchu  et  Cubeba, 

1  to  2  dr . 


33 

33 

33 

33 

33 

33 


Co.,  1  to  2  dr.... 


33 

33 

33 


5% 


,,  c.  Kava,  1  to  2  dr. 
Sarsse  Co.  Cone.,  2-8  dr. 
Sedans,  £  to  1  dr.... 

Senegae  Cone.,  £-1  dr. 
Sennai  Cone.,  £-1  dr. 
Sennce  Dulcis,  1-3  dr. 

Seri  paras  ... 

Sodii  Arsenatis ,  2-8  m. 
Sodce  Chlorinat.,  10  to 
20  m. 

„  Chirurg.  U.S.X. 

„  Carbolatis 
„  Ethylatis 
„  Hydro xidi,  U.S., 
P.G.V.,  15% 

,,  Hypobrom. 

,,  Mefchylat. 

Stillingise  Co.,  1  dr. 

Strych.  HCl.,  2-8  m. 
Testicularis,  15-30  m. 

Thymol,  1  in  800  . 

Thyroidei,  5  to  15  m. 

„  Assay . 

Tolu  pro  Syrup  . 

Trinitrini,  £  to  2  m. 

Violae  Glucosidi,  £  oz. 

Zinci  Chloridi  . 

Liquores  Concentrati . 

Liquorice,  860  &  .165.;  Com¬ 
pound  Powder  of,  60  to  120 
gr.,  860  ;  Liquorice  (Indian) 
Listerine,  1  to  2  dr. 


401 

876 

623 

623 

623 

884 

493 

886 

886 

661 

185 

45 

50 

17 

774 


33 

33 


..  387 

...  774 

...  888 
793,  123 
.  982 

...  811 
...  987 

..  171 

...  843 

...  576 

...  894 

...  827 

...  867 


832 
10 

461,  1099 
16 


Lister’s  Antiseptic 
,,  Carb.  Edges. 

Litharge  .  ...  707 

“  Lithiated  Sorghum  Co.”  ...  887 

Lithii  Aceto-Salicy],  5  to  15  gr.  79 
,,  Benzoas,  2  to  10  gr.  ...  542 

,,  Borate  ...  ...  ...  293 

,,  Bromid.,  5-1 5  gr .  542 

Lithii  Carb.,  2  to  5  gr .  542 

,,  Citras,  5  to  10  gr.,  542  ; 
Effervesc.  (and  Lax.) 

1-2  dr .  543 

,,  Formas,  1  to  5  gr.  ...  35 

,,  Glyceroph.,  3-10  gr.  ...  38 

„  Guaiacas,  2  to  5  gr.  ...  543 

Hippuras,  5  gr.  incr.  ...  543 

„  Eff.,  1  dr .  543 

lodidum,  1  to  5  gr.  ...  543 

Phenyl-cinchoninate  ...  319 

Quinas,  5  to  15  gr.  ...  726 


33 

33 
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FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 

Page  Name.  Dose. 


705 


Name.  Dose 

Lithii  Salicylas  (Eff.,  1  to  2  dr., 

543),  5-20  gr . 

„  Sulphas,  5  to  10  gr. 

»  Sulpho-Ichthyolas,  10 
30  gr.  daily 

„  Tart.  Acid.,  5-20  gr. 
Lithion,  4  to  1  dr. 

Lithium  . 

„  Diuretin,  5-15  gr. 
Litmus  Paper,  Sol. 

Liver  Abscess  ... 

, ,  D  let  ... 


543 


Desicc.,  5  err.  incr. 
Extract,  1/3  to  1 
spoonful  daily 
Fluke 

Function  Test,  148  :etseq. 
of  Sulphur 


sts  . 758, 

,,  Van  den  Bergh 
Livingstone  Rousers  ... 
Lloyd,  V.  E..  on  syphilis — 
L.  June  30/28,  1320. 
Lloyd’s  Reagent 
Lobelia  and  Lobeline  ... 
Lobeline  HOI.,  1/3  gr. ... 

„  Sulph.  Tabs.,  ^  gr. 
Lockyer’s  Hair  Restorer 
Locock’s  Wafers 
Locke’s  Solutions 


to 

...  504 

...  543 

...  543 

...  542 

...  806 
91,188 
529  &  556 
...  962 

...  962 

table- 

...  962 

275,  423 
611 
709 


148 

611 

740 


374 

544 

544 

544 

632 

632 

767 


Loeffler’s  Meth.  Blue,  588;  Serum  535 
,,  Pigment  (Diph.) 

Loew’s  Theory ... 

Loewi’s  Test 
Logwood  . 

London  Paste 
Longevity 
Lonicera  var.  ... 

‘  Lords  and  Ladies  ’ 

Loretin . 

Lotio  A.B.C. 

,,  Acid.  Acetici 
Benzoic 


Borici,  4% 


413 

251 

171 

861 

709 

154 

867 

841 

319 

98 

4 

6 

10 

10 


„  ,,  c.  Zinc  Sulph.  ... 

,,  Carbolici  (et  c.  Co- 

caina) .  15,  16 

,,  Oitrici  et  Phenolis  ...  29 

,,  Hydrocyan.  c.  Sodlo  44 

,,  Picric,  1% .  62 

,,  Salicyl.  c.  Borace  ...  66 

,,  Tannic  Sulph.  ...  95 

.Ftheris  Composita  ...  109 

Alba  McKenna .  831 

Ammonii  Chloridi  ...  145 

„  et  Cantharidiu  ...  269 

Balsami  Peruvian  ...  843 

Bismuthi  235 

Bceck  .  706 

Calaminee  et  Oleosa  ...  830 

Calcii  Sulphurat. . 261 

Calcii  lodat . 834 

Capillaris  .  751 

Crinalis . 283 

Evaporans  ...  122,  145 


Page 

751 


Lotio  Excitans 

,,  Hyd.  Acetica,  469  ;  Binio- 
didi,  465;  Flaw,  468; 
Nigra,  475;  Perchlor., 

469;  c.  Acid.  Carbol., 

469 ;  c.  03.  Tereb. 

Hyd.  Zinc.  Cy.  ... 

Kramerise  Co.  ... 

Paraffini  Co. 

Parasiticide 

Picis  Carb.  Aik.  et  Arom. 
Pilocarpine  (hair) 

Plumbi  Detergens 
„  Evaporans... 

,,  et  Opii 
, ,  Lact.  ... 

Plumbi  Spirituosa 
„  Talc  et  Amyli 
Pot.  Thymatis 
pro  Acne  ... 
pro  Capite 
pro  Mannibus 
Proflavine  . 

Quassie 
Quinine  HC1. 

Resorcini  (and  Co.) 

,,  et  Ac.  Borici 
„  et  Acid  Salicyl 
„  Pilocarp.  et  Cant 

Rubra  . 

Salox  . 

Sod.  Hyposulph.... 

Staphisag. 

Sulphaturn 
Sulph,  et  c.  Sapone 

„  Co . 

Zinci  Chloridi 
„  Sulphatis  .... 

Lotion  Ammoniacale  CampluAe 
Lovage  ...  ...  ...  ... 

Lowndes  Cream ;  vide  Cremor 
Lozenges,  Bases  for,  814;  See 
also  Trochisoi 
Luatol  ... 

Lubricant  Glyc.  Jelly . 

Lubricant  Surgical 

Lubricating  Oils  . 

Luetin  Skin  test  for  Syph. ,  Edn. 
XVIII. 

Lugol’s  Solution  =  Liq.  Iodi, 

’85,  5  to  10  m . 

Lumbar  Anesthesia  ...  343,351 

Lumbricus,  759  and  Therap. 
Index. 

Luminal,  14  to  5  gr.  ...  822  & 

„  Tablets,  1  and  li  gr. 

,,  Sodium.  4  to  3  gr.  ... 


469 
462 
7 

660 
469 
299 
696 
299 
707 
706 

706 

707 
706 
811 

830,  881 
888 
430 
307 
880 
728 

751 

752 

751 

752 
831 
495 

94 
888 
831 
798 
798 
828 
831 
263 
867 


242 

430 

16 

659 


h. 


513 


,,  Tablets,  1  gr. 

,,  in  Epilepsy  . 

Luminous  Paints  . 

Lunar  Caustic  174;  Mitigated, 

Toughened  . 

Lundie’s  Tuberculin  . 

Lund’s  Oil  ...  ...  ••• 

Lupulin  (Lupulus,  2  to  5  gr.) ... 


230 

822 

822 

822 

822 

333 


175 

946 

16 

867 
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EIGHTIES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Lycoperdon  Gig.  ...  ...  888 

Lycopodium  ...  ...  ...  868 

Ly cry],  33 ;  Lyddite  ...  ...  13 

Lymph,  Calf,  Glycerinated  ...  952 

Lymphatic  Gland  Tabs.,  5  gr.  .  963 

Lysidine  .  ...  .  454 

Lysoform  ...  ...  ...  275 

Lysol  31,  32,  33  ;  Assay  6,  264,  275 
,,  Martindale  .  32 


Lytta,  -A  gr. 


267 


M.L.D.=  Minimum  Lethal  dose 

73  &  Vol.  I.,  xxxii.,  xxxiii. 
Ma  Huang  ...  ...  ...  855 

McConkey’s  Broth,  etc.  436,  437 
Mac  Crorie’s  Stains  ...  ...  605 

McDade’s  Succus,  1  dr.  ...  888 

McDonagh’s  Preps.  ...  316,  799 

Mache  Unit  .  336 

Mcllheney’s  Br.  Method  ...  87 

Mackintosh  Paste  .  762 

„  Sheeting .  271 

Mackenzie’s  Cure,  632 ;  Eye¬ 
wash  ...  ...  .  469 

Maclagan’s  Test  ...  ...  67 

Maclean’s  Blood,  Exn . 406 

Madeira...  ...  ...  ...  26 

Madame  Rachel  ...  ...  18 

Madder  ...  ...  ...  ...  882 

Magenta,  £to4  gr.,  320;  Acid...  598 

Magisal,  5  to  15  gr.  ...  79, 16,  230 

Magisterium  Bismuthi  .  ...  233 

Magnesia  Cream,  1  to  4  dr  ...  546 

,,  Mixture  .  92 

Magnesia  Levis  and  Pond.,  30 
to  60  gr.,  5  to  20  gr.  rep.  ...  545 

Mag.  Acetyl-Salicyl,  5tol5gr.  79,16 
,,  Benzoas,  5  to  15  gr.  ...  7 

„  Borocit,  15  to  30  gr.  ...  11 

,,  Bromid.,  10  to  20  gr.  ...  245 

,,  Cacodylas,  f  gr .  186 

,,  Carb.  Levis.,  Pond.,  30  to 

60  ;  5  to  20  gr.  rep.  ...  545 

,,  Chaulmoograte .  609 


e.g.  ICO,  EEEEK  TO  VOL.  II. 

Name.  Dose.  P^ge 

Mag.  Sulphas  Exsicc.  .  ...  548 

,,  Sulphate  Cream  ...  ...  547 

,,  Sulphis,  10  to  30  gr.  ...  93 

Magnesium  545  &  92  ;  Ions.  288 

Maguey . 879 

Maidis  Stigmata,  868 ;  Ustil- 
lago,  868 ;  Maize  Ergot,  868  ; 

Oil  . 619 

Maize,  839  ;  Oil  100,  490,  491 

Malachite  Green  323,  230,  275 

Malabar  Fibre .  542 

Malarene  .  157 

Malaria,  v.  Ther.  Ind.,  1075 ; 
Etiology,  556,  557 ; 

General  Refs.,  749  ;  Cin¬ 
chonine  in,  724,  744 ; 
in  England,  Measures 

against .  748 

„  Inter -Health  Board  on  743 

„  Plasmochin  in  .  ...  750 

„  Quinidine  &  Cinchoni- 

dine  in  ...  719,723 

„  Relapses  .  747 

„  Sir  R.  Ross  on .  743 

,,  Treatment  of  Paralysis  1080 

,,  Types  and  Parasites  557,  558 

,,  ,,  Staining  Methods  558 

-See also  Quinine  ...  743 

Male  Fern  (&  Caps.)  ...  422,  80 

Malignant  disease,  Radium  in  340 


Chloras 


545 


,,  Chloridum,  30  gr.  or  more  545 
,,  Citras  Ver.,  30  to  120  gr. 

,,  Formas,  3  to  10  gr.  ...  35 

,,  Glyceroph.,  3-10  gr.  ...  38,7 
,,  Hydrox.,  5  to  120  gr.  ...  545 

,,  Hydrox.,  c.  Carbone,  1  to 

2  dr . 546 

,,  Hypochlorite  .  50 

,,  Hypophos.,  3-10  gr.  ...  691 

,,  Lactas,  15  to  60  gr.  ...  546 

,,  Oleas  ...  ...  ...  604 

,,  Peroxid.,  15  to  60  gr.  ...  496 

,,  Pyrophosphas  ...  . .  92 

„  Ricinoleas,  1  to  4  dr.  ...  621 

„  Salicyl,  10  to  30  gr.  ...  67 

,,  Silicas  ...  ...  ...  144 

,,  Sulphas,  oz. ;  30-90 

gr.  rep.  ...  546  &  275 

„  Sulphas  Eff.,  1-1  oz. ;  60- 

180  gr.  rep.  ..,  ...  548 


et  seq. 

...  559 

...  909 

906,  505 

...  547 


Malignant  (Edema 
Malignant  Purpuric  Fever 
Malignant  Pustule 
Mallein  ... 

Malonal,  Malonurea,  5  to  10  grs.  817, 

275 

,,  Identification  ...  202,  230 

Malt,  548 ;  Assay  of  ...  ...  92 

,,  Incompats.  with  549  &  93 
,,  Extract,  1  to  4  dr.  ...  548 

,,  „  Liq.,  1  to  4  dr.  ...  549 

,,  and  Cascara,  1  to  4  dr.  ...  550 

,,  ,,  Haemoglobin,  1  to  4  dr.  550 

,,  ,,  Hypophosph.  (and 

with  Oil),  1  to  4  dr.  550 

Malta  Fever  .  559 

,,  „  &  Cholera,  etc. 

Vaccines  949,  560 
Maltaffin  and  combinations,  1  to 

2  dr . 549 

Malted  Glyceroph.,  1  to  4  dr....  40 

Maltine  and  Preps.,  1  to  4  dr....  549 

Maltoferrose,  1  to  4  dr.  .  ...  550 

Maltolivine,  2  to  4  dr.  ...  ...  620 

Malva  .  ...  506 

Mammary  Gland  .  963 

Manaca  .  ...  ...  ...  868 

Mandelin’s  Reagent  ...  ...  204 

Mandioca  .  ...  839 

Mandl’s  Pigment  ...  ...  513 

Mandragora  ...  868 

Mandrake,  868;  American  ...  707 

,,  English  =  Bryonia  dioiea 
q.v, 


707 


OFFICIAL  NAMES  IN  ITALICS. 


FIGURES  IN  HEAVY  TYPE, 

Page 
374 
245 

551 

552 


Name.  Dose. 

Manganese  Colloidal  ... 
Mangan.  Brom.,  1  to  6  gr 
,,  Butyrat 

Citras,  3  to  5  gr 


,,  Ferro  Phosph.,  3  to  10  gr.  552 
,,  Glyceroph.,  1  to  5  gr.  ...  38 

„  Hydrat.  Colloid .  365 

„  Hypoph.,  1-10  gr.  ...  552 

,,  No.  in  Cascara  ...  ...  56 

,,  Ox.  Praecip.,  3-10  gr.  ...  552 

„  Phosph.,  1  to  5  gr.  ...  552 

,,  Sulph.,  2  to  10  gr.  ...  552 

Manganese  Thyroid  Treatment  553 
Manna,  1  dr.  to  1  oz .  868,  3 


Manihot  .  . . 

...  839 

Manilla  Grain . 

...  841 

Manioca  . 

...  839 

Mannitol  (Syn.  Mannite) 

...  869 

,,  Nitrate  Tabs.,  1  gr. 

409, 232 

,,  Quinine,  1  to  2  Cc.  hyp. 

(?)  . 

133,  732 

Manson’s  Stain 

...  559 

Mantoux  Test  ... 

...  947 

Manures,  Artificial 

47 

Maran  =  BaIs.  Copaibae  . 

— 

Maranta  .  . 

814,  869 

Marchi  Reaction 

...  394 

Margarine  . 

493,  491 

,,  Vitamins  in... 

490 

Margosa  Seeds  . 

...  842 

Mariahuana  . 

...  266 

Maricol,  1  to  4  dr. 

...  621 

Marienbad  Salt  &  Tab3.,  60  gr.  /80 

,,  Tab.  (vegetable) 

...  139 

,,  Antiobesity  Tabs 

...  780 

Marigold  —  Calendula  ... 

...  845 

Marine  Soap3  ... 

158 

Marjoram.  . 

876 

30/28,851. 

Marmite  .  ...  280  &  506 

Marris’ Atropine  Test  ...  ...  604 

Marron  d’lnde  .  ...  825,  835 

Marrow,  Glyc.  Ext.  ...  ...  958 

Marrubin,  1  to  2  dr.  ...  ...  958 

,,  Compounds  .  958 

Marrubium,  av.  30  gr.  .  ...  869 

Marsh  Mallow,  506,  838;  Pastils, 

431 ;  Marsh’s  Test ...  ...  37 

Marylebone  Cream  .  597 

Massicot  .  ...  ...  ...  707 

Mastiche  Test  for  Syphilis  ...  410 

Mastich  Leaf  Oil  ...  ...  869 

Mastisol  .  869 

Matches  688 

Mat6  .  253,  52 

Matricaria  Chamomilla  ...  840 

Maubeere,  882  ;  Mauve  (Malva)  506 

Mauveine  HC1.  ...  ...  •••  461 

May  Apple  .  707 

May  Weed  ...  .  ...  •••  841 

May-Grunwald  Stain  ...  ...  400 

Mayer’s  Phenolphthalin  Test...  412 

[Mayer’s  Reagent  .  33 

Stains .  •••  401 


e.g.  100,  REFER  TO  VOL.  II. 

Name.  Dose.  Page 

McCrorie’s  Stains  .  605 

Meadow  Saffron  .  357 

Mead’s  Maltose . 551 

Measles  ...  996,  1075,  560 

Meat  Extracts,  581  et  seq .;  Juice 

581,  582 

,,  Formalin  Detection  ...  30 

,,  Preservation  SO 2 .  18 

Mechoacan  .  864 

Meconine  .  1 39 

Meconin-Morphine-Narcotine  .  569 

Medicated  Dressings  .  438 

„  Wines . .  ...  623 

Medicine  Stamp  Acts,  624 ; 

Concession  ...  ...  ...  624 

Medina!,  5  to  10  gr.  319  &  232 

Mediterranean  Fever .  559 

Medullary  Glyceride,  1-2  dr.  ...  958 

Meglin’s  Pill  .  502 

Meinicke’s  Reaction  ...  ...  533 

Melaleuca.  ...  ...  845,  869 

M61ange  de  Bonain  .  334 

Mel  Depur  alum  .  93 

,,  Rosatum  ...  ...  882 

Melampyrite  .  607 

Melanuric  Fever  ...  ...  508 

Melia  Azadirachta  .  842 

Melinite .  13 

Melioidosis  .  ...  548 

Melissa  Off.  ...  ...  ...  870 

Mellitum  Mercurialis  from  M. 

Annua  v.  FR.  Cx . 

Melograno  .  660 

Melon  Pumpkin  Seed*  .  ...  853 

Melting  Points  of  Fats  ...  248 

Meltzer’s  Lubricant  .  16 

Membroids,524;MemorandaV.l.  xxx 
Menciere’s  Solutions  ...  •••  508 

MendeReff’s  Periodic  Table  xxxvi 

Mene  Towels  ...  v . 436 

Meningitis,  Cerebro-Spinal  909,  1045 

„  Serum  . 912 

,,  Conf.on  Standn.of  Serum  912 
Meningococcus,  910,532;  Cul- 
ture  Media,  911;  Swab  fci  911 
Menstruation,  Diapers  of  Cotton, 

436 ;  Moss  .  786 

Mentha  Piperita  et  Viridis  ...  870 

Menthofax  . „  73 

Menthol,  \  to  2  gr.  556  &  133 

,,  Camphora  et  c.  Phenol...  556 

,,  Paraffin  Caps  .  557 

,,  Plaster  .  057 

„  Snuff,  557;  Spray.  557  ; 

Wool,  558  ;  Valerianate  558 

,,  Synthetic  .  558 

Mentholeate,  557;  Mentho- 

Phenol . £21 

Menyanthes  ...  •••  •••  °'u 

Merbaphen  . 

Mercaptan 

Merchandise  Marks  Act. 

Mercurettes 


Mercurial  Cream,  10  m. 
,,  Injections  Intrav. 


...  491 

...  795 

...  623 

...  456 

.•154, 455 
455,  471 
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Name.  Dose. 

Mercuric  Ammon.  Chloride  ... 
Benzoate,  to  gr.  ... 

B  iniodide,  to  T3  gr.  ... 

Iodide  Soaps,  465;  Hex- 
amine  Compds.478; 
Wool  ... 

Nitrate  Ointment 
Oleate  and  Comps. 

Oxide  Yellow,  476 ;  Bed 
Oxysulph 


yy 

yy 


yy 

yy 

yy 


yy 

yy 

yy 


Page 

458 

459 
462 


463 

466 

602 

477 

476 


Potass.  Iodide,  1/16-1/4  gr.  463 

Rhodanide  .  478 

Vide  also  Hydrarg. 

Mercurius  Dulcis  .  473 

Mercurochrome  “  220  ”  479,  84,  232, 

275 

See  also  Mercurome. 
Mercuro  Zinc  Cy.,  461 ;  Band¬ 
ages,  Cream,  Gargle,  Gauze, 
Paste,  Wool,  etc,  462  et  seq. 

Mercurol  .  281, 456 

MERCUROME  ...  479, 84 

„  Bactericid.  Actn.  ...  490 

„  Balfour  on  Dose  in 

plague,  etc.  ...  485 

in  undulant  fever  487,489 

Bougies  .  480 

Chemical  Characters  480 
DiphenylCarbazid.Test  490 
Dose  .  ...  479,  488 

Dudgeon  on  Dose  479,  488 

Gauze  .  480 

Gonorrhoea  ...  ...  483 

Hypersensitiveness  .  490 

Idiosyncrasy  ...  490 

Incompatibilities  ...  480 

Intravenous  Use  ...  483 

Introduction  489, 490 
Ionised  Mercury  in. . .  84 

Ointment  ...  480,  484 

Oral  Use  .  489 

Pharmacology  ...  479 

References  ...  481,  488 

Septicaemia .  486 

Skin  Antiseptic  ...  480 

Stains,  to  remove  ...  480 

Sterules  .  480 

Surgical  Use  .  ...  480 

Toxic  Effects  ...  489 

Uses  ...  ...  480 

Vesical  Injection  482,  483 

Mercurosal  .  473 

Mercurous  Chloride,  473 ;  Iodide, 

465  *  '  " 


yy 

yy 

yy 

yy 


yy 

yy 


yy 

yy 

yy 

yy 

yy 

yy 

yy 


466;  Oxide . 

...  475 

Vide  also  Hydrarg. 
Mercury  Amalgam 

...  457 

„  and  Arsenobenzol 

...  199 

,,  Biniodide  failed  to  steri- 

lize  gut . 

...  280 

,,  Colloidal  . 

...  375 

„  Comps.  Organic  ... 

...  490 

,,  Hexamine  Salts  ... 

...  478 

,,  Ions  . 

...  288 

,,  Isotopes  of 

xxxiii 

yy 

yy 

yy 


Name.  Dose.  Page 

Mercury  Vapour  Lamp  ...  315 

Mescal  Buttons  .  ...  ...  840 

Mesembryanthemum  ...  870,185 

Mesentery  Gland  ...  ...  963 

Mesothorium  ...  325,334,351,354 

‘  Meta  ’ .  126,  370 

Meta-benz.-carbazide .  8 

cresol  ...  .  ^30 

-dihydroxybenzene  ...  750 

-phenylene  diamine  and 
HC1.  ...  308  &  370,  419 

Metag  . 729 

Metagen  .  ...  .  598 

Metaldehyde  ...  .  126 

Metal  Alloys  as  Pyrometers  ...  201 

Metallix  Tubes  .. .  ...  ...  292 

Metals,  Action  of  Acids  on  ...  177 

„  Colloidal  .  ...  ...  361 

Metallic  Oleates.  .  601 

Metarsenobillon  ...  41,  44 

Metatone  ...  ...  ...  103 

Metchnikoff’s  treatment  57,10 

Methanal  ...  ...  ...  126 

Methanol  ...  ...  ...  24 

Methenamina,  5  to  15  gr.  ...  450 

Methyl-acetanilide,  £-2  gr.  ...  3 

Acetyl Todo-Salicylate  ...  85 

Alcohol  ...  ...  119  &  25 

Aldehyde  .  126 

Amidobenzaldehyde  (p.)  305 

Amidophenol,  HC1.  ...  296 

Arsine  .  38 

Amino-oxy-benzoate  345, 232 
Amino-phenol- sulphate. ..  481 

Aspriodine.  ...  85,232 

Balm  .  86 

Capsules,  5  and  10  gr.  87 
Liniment  ...  ...  86 

„  Pigment  ...  ...  87 

Atropine  Brom.  and  Nit. 

216,  217,  232 
Benzol  .  ...  312 


yy 

yy 

yy 

yy 

yy 


yy 

yy 


yy 

yy 

yy 

yy 

yy 


yy 

yy 

yy 


Benzoyl  Ecgonine 
Chloridum 

Codeine  Bromide,  |  gr. 

Cupreine . 

Cytisine 

Ditannin . 


yy 

yy 


yy 

yy 


Eosin= Prime  rose  in  Dye 
industry. 

Glycocoll  . . 

Green 

Group,  effect  of 
Heptyl.  Ketone 
Hydrobenzoate 
Hydro-Cupreine 

to  12  gr . 

-hydroxybenzene  . 

Iodide  . 

Isopropyl  benzene 
Iodo-Aspirinate  . 
Morphine  =  Codeine, 
-nonyl-lcetone 
Nitrate  ... 

Orange  . 


333 
870 
357 
387 
848 
96,  232 


95 

...  325 
251,  254 
...  883 

9,  500 
HC1.  4 

...  387 

...  30 

...  113 

...  541 

...  85 

q.v. 

...  883 
...  580 

188,  418 
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Name.  Dose. 

Methyl-Phenol . 

phenylchinolincarb. 
parahydrobenzoate 
phenylcinchoninat. 
propyl-phen.  Hexa 
psychotrine 
-protocatechuic  Aid. 
Red 

■Salicyl,  5  to  15  m. 


33 
3  3 
3  1 

33 

33 

33 

33 

3? 

33 

33 

33 

33 

33 

33 

33 


hyd. 


Sedas  prin 
Stannic  Iodid.  ... 
Sulphonal,  10  to  20  gr. 
-Theobromine 
Thioninse  HC1.  ... 

Violet  . 

Xanthines 


Page 
30 
319 
9 

319 
556 
538 
892 
183 

72 
88 
108 
796 
249 
325 

320 
249,  805 


33 

.>3 


Methylated  Spirit  (Mineralised 

and  Industrial)  119  el  seq.  28 
,  Drinking  ...  119,  28 

Regulns.,  N.  Ireland...  20 
Methylene  A zur  .  ...  ...  576 

„  Blue,  1  to  4  gr.  <fc  Stains 

325  &  61,  232,  275,  538 
,,  ,,  Polychrome 

,,  Chloride  . 

Methylene-di-salieylic  Iodide. . . 
Methylenum  Cceruleum 
Methylic  Alcohol 

Methynol  . 

Methysal  Balm  .  . 

Metol,  308|  Developer . 

Metramine,  5  to  15  gr . 

Metric  Wts.,  etc.,  xxxviii  etseq. 

Meulengracht  Test  . 

Mezereum,  8  gr.  . 

Mianin  ...  . 

Microbene 

Microccocus  Catarrhalis 
,,  Gonorrhoeas... 

,,  Melitensis,  see  Vac¬ 
cines  and . 

„  Meningitis 

Microsporon  Audouini  &  Furfur 

Microcosmic  Salt  . 

Microscopic  Media,  . 

Varnish  . 

Microcurie 
Midges,  To  kill ... 

Migraine  Powders 
Migrainine,  8  to  15  gr. ... 

Migralgin,  8  to  15  gr.  ... 

milk  . 

Agar  . 

Albumin . 

Analysis  ... 

Aphthous 
Arsenic  in 
Artificial  Human 
Asses' 

Average  Composition 
Bacterial  Reduction  by  Pastn., 

473 

Bacteriological  Exmn.  ...  487 

Medium  ...  ...  619 

Standards  of  Graded  470 


398 

870 

510 

325 

119 

27 

72 

2S6 

450 

612 
870 
51 
33 
908 
5  48 

ESS 

910 


33 
33 
33 
>3 
3  3 
13 
>  3 
3  3 
3  3 

33 

33 


777 
...  614 

...  869 

...  333 

1036,  558 
252  &  630 
252,  232 
252,  232 
464 
548 
467 
464 
48C 
201 
585 
467 
4®6 


Page 

.  587 
.  489 


33 

33 


3  3 
33 
33 
33 


3  3 
33 
33 
% 


33 

33 

33 


33 

33 


3  > 
33 
33 
?> 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
3  3 
33 
33 
33 
33 


588,  488 


33 

33 


33 

33 


Name. 

Milk  Boiled  v.  Unboiled 
,,  Boric  Acid  in 

,,  Broth  . 

Casein  . 

Certified  ...  484,  469,  470 

Cellular  elements  in  ...  488 

Citrated .  586,  773 

Clean  .  ...  471 

Colostrum 
Condensed 
Copper  in 

County  Councils  and  In¬ 
spection  ...  ...  475 

Cows,  slaughter  of  472,  477 

and  Cream  Regulations...  480 
Critical  Temp,  of  ...  485 

Culture  Medium .  619 

Curdled .  58,  10 

and  Dairies  Act .  467 

Amend t.  Act  468 
Order  ...  468 

Designated  ...  469,  470 

Direct  supply,  Thermo- 

isolated .  483 

Dried  .  583,  488 

Drugs  in .  201 

Fat  464  ;  Fever  ...  560 

Foods  .  583  et  seq. 

Formalin  in  ...  ...  480 

and  Glycerophosphate  ...  37 

Goats  ...  ...  ...  589 

Grade  A  ...  ...  585,  499 

Household  .  464 

Human  ...  ...  585,  489 

Hypersensitiveness  ...  676 

Injns.  Steril.,  5-10  Cc. 

intram. ...  ...  ...  676 

Inspection  ...  467  et  seq. 

Irradiated  in  rickets. — 

C.  Watson,  etc.,  L.ii./?9,704. 
Lactic  acid  Added  to  54,  587 
Lactometer  ...  ...  468 

Lactose  ...  ...  ...  485 

Lecithin  ...  ...  ...  466 

Licences .  469 

Mineral  matter  ...  ...  466 

Min.  of  Agriculture  on...  478 

National  Conf. .  585 

Pasteurised  587,  409,  470.  472 
Danger  of  ...  475 

Detection  of...  474 

Pasteurisers  .  473 

Peptonised  .  639 

Pox  ...  .  955 

Preparations  .  583 

Preservatives  ...  ^  489 

Prices,  London  ...  >•••  471 

Refrigerated  ...  483  et  seq. 

in  Sealcones  ...  ..  473 

Separated  ...  467,  477 

Sewage  in  .  48  * 

Skimmed..  .  467 

Solids,  464;  Non-fat  ...  4C5 

Sour  .  58,  10 

Souring  of  ...58,  481,  488 


33 

33 
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Milk  Special  Designations 
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587 

59 

465 

482 


483 


Order,  469  ;  Scotland...  469 
Specific  Gravity... 

Sterilised . .  . 

St.  Ivel  Lactic . 

Sugar  .  8Q6, 

Survey  of  the  Problem . . 
Synthetic,  887,  and  see 
Edn.  XVIII.,  p.  588 

Thermo-isolated . 

Tubercle  Bacilli,  Detec¬ 
tion  of  487,  601 
,,  ,,  Extent  of 

infection  with  474,  483, 
485,  535,  596 
,,  Bacilli  Thermal 

death-point  473 
Tuberculin  Tests 
Tuberculosis  Order,  ’25  . 

,,  ,,  Animals 

slaughtered  under  472,  477 
Unsweetened  Condensed 
Upper  ’ 


e.g.  1 

Name.  Dose.  Page 

Mist.  Antim.  et  Pot.  Iod.  (Cas- 

tellani),  1  oz.  ...  ...  161 

„  Antiseptica,  £  oz.  ...  777 

,,  Antispasmodica,  £  oz.  ...  788 

„  Apomorphine  Luff., 

4  oz.  ...  ...  ...  172 

Arsenii  Quinin®  et  Ferri 

4  to  1  oz.  ...  ...  181 

Arsenii  et  Hydrargyri  Iodidi 


471 

471 


475, 


,,  Vacuum  bottles  for 
,,  Variation  in 
,,  Veterinary  Inspectn. 

,,  ,,  Opinion  on 

( See  also  Cream.) 

,,  Whey  Powder  ... 

,,  Wooldridge,  Prof,  on 

Miller’s  Mouth  Wash  ... 
Milliampere 

Millicurie . 

„  detruites 
Milne’s  Battiste 

„  Eucalypt.  Inunction 
Millon’s  Reagent 

Milton . 

Mineral  Naphtha 
Mineralised  Meth.  Spirit 
Mineral  Waters  . 

Minchin’s  Garlic  Preps. 

Mineral  Acids  Sale 
Minium  —  Red  Lead 
Minot  &  Murphy  Diet... 
Mirbane  . 

■JVT  i 

Mistletoe,  *10  to  *60  gr.  *.'.’. 

Mist.  Ac.  Aceto  Salicyl,  4  oz.... 
AEtheris,  c.  Ammon.,  4  oz. 

„  Camph,  1  oz. 
Agrimoni®  Co.,  4  oz.  ... 
Alba,  4to2oz.  ... 
Ammoniaci,  4  to  1  oz.  ... 
Ammon.  Brom.  Phenazoni 
et  Caffein®,  1  oz. 
Ammon,  c.  Ether,  1  oz.... 
Ammon.  Picratis,  4  oz.... 
Amygdalae ,  4  to  1  oz.  ... 
Anodyna,  4  oz.  ... 
Anticachexia,  No. 1,2  &  3, 
loz.  ...  ...  ... 

Anticatarrhalis,  14  oz.  ... 
Anti-cholerica,  1  oz. 


488 

583 

485 

465 

476 


478,  479 

588 

483 

7 

282 
336 
350 
435 
614 
363 


310 

845 

894 

76 

109 

109 

837 

548 


145 

109 

64 

152 

563 

747 

149 

383 


Anti-dipsom,  4oz. 


211,297 


cum  Phenazono,  4  oz. 

Aspirin,  4  oz . 

Asthmatica,  4  oz. 

Bacelli,  4  to  1  oz. 

Balsam  Co.,  1  oz. 

Basham,  4  dr . 

Belladonna,  Xanthoxyli  et 
Hyoscy.,  6  to  8  mins. ... 
Bismuthi,  1  oz.  ... 
Bismuth  Astring,  1  dr. ... 
,,  c.pepsina,  1  to  2  dr.... 
Bismuthi,  Phenolis  et 

Morph.,  1  oz . 

Boro-Benzoat.,  1  oz. 
Broadbent,  4  oz.  . 
Bromidi  et  Digitalis,  4  to 
1  oz.  ...  ...  ... 

Brominol  c.  Nuc.  Vom., 
^  oz.  ...  ...  ... 

Butyl-Choral,  1  oz. 

Calc .  Chlorid.,  4  o  z. 

Calcii  Hypoph.,  1  oz.  ... 
Calc.  Lact.,  £  to  2  oz.  ... 
Camphor®,  262  ;  Cone. ... 
Capsici  Sed.,  £  oz. 
Carminativa,  4  oz. 
Cascar®,  1  dr.  ... 

„  Co.,  1  to  1  oz. 


183 

76 

788 

181 

7 

416 

226 

228 

228 

230 

230 

7 

739 

711 

245 

247 

258 

691 

56 

172 

273 

895 

278 

278 


... 

50 

,,  Catarrhalis  Anti- 

14  oz. 

149 

120 

659 

,,  Chest,  1  dr. 

•  •  • 

860 

.  .  • 

120 

,,  Chlori  c.  Quin., 

1  oz., 

427 

447 

(Yeo’s),  737  ; 

Rose- 

... 

838 

berry’s 

... 

738 

... 

1000 

„  Cholera,  1  oz. 

... 

383 

... 

707 

,,  „  Tomb’s  Ess 

.  Oils, 

•  .  • 

962 

4  dr. 

•  .  . 

1046 

Copaib®,  4  to  1  oz.  ...  625 

Creosoti,  4  to  1  oz.  ...  384 

,,  Co.,  2  dr .  385 

Creosoti  et  Potass.  Iodid. 

4  oz.,  quartis  horis  384,  714 
Cretce,  4  to  1  oz.  .  ...  253 

Damian®  Co.,  1-2  dr.  ...  854 

Deweos’  Emmenagogue, 

4  oz.  ...  ...  ...  138 

Diarrhoea,  Bd.  Hlth.,  1  oz.  383 

Diuretica,  1  oz .  709 

Dysmenorrh.,  4  oz.  ...  710 

Eserin®  Co.,  4  oz.  ...  694 

Ergot®  Alkalina,  1  oz.  ...  406 

Ergot®  Sedativa,  1  oz.  ...  405 

,,  Co.,  4  oz.  ...  406 

Essential  Oils,  4  dr.  ...  1046 
Exalgin,  2  to  4  dr. 

Febrifuga,  4  oz.  ...  ...  149 

Ferri  Aper.,  1  oz.  ...  414 
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ist.  F'erri  Aromat.,’85, 1  to  2  oz. 


9 9 

,,  Arsen.,  £-1  oz. 

414 

99 

,,  Co.,  £  to  1  oz. 

99 

,,  Salicyl,  1  to  2  dr.  ... 

67 

>5 

,,  Salina,  1  oz. 

414 

99 

Filicis,  1  oz. 

423 

9  9 

Gentianoe  Aik.,  1  oz. 

859 

9  5 

Guaiaci,  £  to  1  oz. 

99 

Guaiacol,  1  oz.  ... 

445 

5) 

c.  Quinina,  £  to  2  dr... 

445 

5* 

Hepatica,  1  to  2  dr. 

278 

9  9 

Hexaminse,  Nos.  1  &  2, 

1  dr.  each  . 

450 

99 

Hyd.  Biniodidi,  var. 

464 

99 

,,  Perchlor,.  1  dr. 

469 

9  9 

,,  Co.,  £  oz.  .  ... 

469 

99 

Hydrarsan,  £  oz. 

183 

9  9 

Hydrastis  Co.,  1  oz. 

492 

99 

,,  et.  Ergot,  1  oz. 

492 

9  9 

Ichthosulphol,  1  to  3  dr.. 

504 

9  9 

lodi  Co.,  1  dr . 

513 

9  9 

Ixorse,  1  oz.  inc.  . 
Langdon  Brown’s,  1  oz., 

864 

99 

1053 

9  9 

Mag.  Suph.  Co.  (Mist. 

Alba),  £  to  2  oz. 

548 

9  9 

Malarial,  Anti-,  1  oz. 

747 

9  9 

Morph,  et  Phenazon  Co., 

1  oz. 

563 

9  9 

Moschi,  1  oz . 

871 

99 

Mucilag . 

795 

9  9 

Olei  Ricini,  1  to  2  oz.  ... 

— 

9  9 

Olei  Santali,  1  oz. . 

623 

9  9 

Oleo-balsamica,  1  to  4  dr. 

811 

9  9 

Paraldehydi,  1-2  oz. 

126 

9  9 

Parald.  et  Pot.  Iod.,  1  dr. 

126 

9  9 

“Patent”  et  Camph  ... 

109 

9  9 

Phenazon.  Expect.,  1  to  2 

dr . 

329 

9  9 

Pot.  Brom.  et  Digitalis, 

£  to  1  oz.  . 

711 

9  9 

Pot.  Iod.  c.  Lob.,  £  oz.  ... 

788 

9  9 

Quininse  Ammon.,  £  to  1 

OZ.  •  • •••  ••• 

739 

9  9 

Quinime  c.  Ferro. ,£  oz.f.r/. 

728 

9  9 

,,  Co.,  £  oz . 

739 

„  Eff . 

738 

9  9 

Roseberry’s,  1  oz. 

738 

9  9 

Rubra,  q.s.  . 

777 

9  9 

Santali  Co.,  £-1  dr. 

823 

Sennce  Co.,  1  to  2  oz.  ... 

886 

Simarubse  et  Granati  ... 

887 

Sinton  . 

743 

9  9 

Sod.  Ac.  Phos.,  £  oz.,  777  ; 
Co.,  £  oz.  ...  ... 

777 

9  9 

Sodae  cum  Opio,  1  oz.  ... 

629 

*  9 

Sodii  Iodid,  Co.,  1  dr.  ... 

775 

9  9 

,,  Salicyl,  1  oz. 

71 

Sp.  Vini  Gall.,  B.P.  ’98,  1-2 

:  oz. 

•  9 

Strych.  Phosph.,  1  oz.  ... 

793 

Theilemani,  av.  30  min.... 

383 

Tomb’s  Ess.  Oil  ... 

1046 

Tussi  Rubra,  £-2  dr. 

563 

Tussis  Luff.  £  oz. 

172 

Valerianae  Co.,  1  oz. 

825 

99 

Zinc  Ox.  (et  c.  Op.),  1  dr. 

828 

e.g.  too,  REFER  TO  VOL.  II. 

Name.  Dose. 

Mitigated  Caustic 
Modelling  Wax  . 

Molasses  .  . 

Molecular  Wt.,  effect  of 
Mollin,  var.,  870  ;  Molybdenum, 
421 ;  Molybdenite,  421 ; 

Momordicin  . 

Molybdic  acid . 

Monarda  . 

Monazite  .  ...  807  &  5 


Page 
.  175 

.  655 

5,  870 

256 


855 

358 

809 


Monel  Metal 

...  166 

Monkey  Serum 

...  535 

Monilia  var.  593  ;  balcanica 

...  379 

Monochlorbenzene 

...  310 

Monochlorphenol 

Monsel’s  Salt,  £  co  2  gr. 

...  21 

...  421 

„  Sol.,  3-6  m. 

...  421 

Monsol  and  Preps. 

...33,34 

Monsonia,  var.  . 

...  871 

Moodooga  Oil  ... 

...  845 

Moogrol . 

...  609 

Moonlight  . 

...  321 

Moorhof’s  Paste  . 

...  509 

Morbilli,  996 ;  Mori  Succus 

...  871 

Morison’s  B.I.P.P. 

...  234 

Moro’s  Tuberculin  Test. 

...  947 

Morphina,  1-10  to  £  gr.  558  &  1 37,  232 

,,  Steriloids 

...  134 

tyl.  and  HC1.,  1/24  to  1/12 
gr.,  (and  Base),  566;  HBr., 

HCl.,  562;  Meconas,  564; 
Periodid.,  1/16  to  £  gr.,  135, 

564;  Sulphas,  564;  Hypo- 
phosphis,  i  to  i  gr.,  563; 
Tartras,  1/8  to  4  gr.,  565 ; 
Oleatum  (1  to  60) 

Morphinae  Methyl  Brom.,  hyp., 

£— £  gr*  • 

Morphinae  Methyl  Chlorid.  ... 
Morphine  Addicts,  1926,  Com. 

Report 

,,  HabL  .  ...  ... 

See  also  Opium 

,,  Emetine  in  . 

„  Goldin.  ...  371,561 

,,  Narcotine  Meconate, 

£  to  £  gr . 

,,  Scopolamine ... 

Morphosan  Hypod.,  £  to  £  gr.. .. 

Morton’s  Fluid . 

Moruette  Cod  L.  Oil  Tablets... 

Morus  Nigra,  . 

Moschus,  5-10  gr. 

Mosaic  Disease . 

Moss  Accouchement  Sheets, 
Compressed  Sheets,  Dressings 
Loose,  Gauze- Covered  Towels, 
Pillows,  Sterilisation  785,  786 

Mosquitoes  and  Malaria  7 48,  7 49  &  556 

„  Plant  .  £75 

,,  to  ward  off  ...  ,  •••  556 

„  and  Bites  and  Stings...  1036 
Moss,  Iceland,  849  ;  Irish  ...  Sol 

Motenol .  296 


561 

567 

567 

1014 

560 

628 

581 


569 

498 

567 

512 

618 

871 

871 

887 
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Name.  Dose.  Page 

Mother’s  Advice  .  ©32 

Mothersill’s  Remedy .  S32 

Motor  Spirit  ...  ...  659  &144 

Moulds  cause  Asthma...  ...  666 

,,  Inhibition  of  .  498 

Mountain  Ash .  887 

,,  Damson  ...  ...  887 

Mouth  Washes,  81,  97 ;  Per- 
mang.,  553;  Peroxide  ...  495 

Mowra .  ...  ...  844 

Much’s  Modified  Gram,  vide 
Edn.  XVIII.,  p.  54® 

Mucilage  Acacia? ,  ad  lib.  ...  1 

„  Amyli,  12  gr.  to  1  oz.  ...  — 

,,  Bismuthi  232 

„  Cydonii .  ...  853 

,,  Oummi  Indici  ...  ...  2 

,,  Marantse  .  814 

,,  Salep  .  883 

,,  Psyllii  . 879 

„  Symphiti  ...  ...  889 

„  Tragacanthce  ...  ...  814 

„  Ulmi,  4  dr . 892 

Mucin,  5  to  10  gr.  ...  963  &  417 

Mucuna  Pruriens,  1  to  2  gr.  ...  424 

Mucus  ...  ...  ...  ...  417 

Muirapuama  ...  ...  ...  871 

Mulberry  Juice  .  871 

Mullein,  Great .  893 

Muller’s  Fluid,  516;  Trypsin  Test  1 43 
Mulls,  Adepsine,  Anserine  ...  570 

Thiosinamin  .  765 


Mumps . 

Murexide 
Murray  on  Goitre 
,,  on  Thyroid 
Muscarine 
Musgrave  Medium 
Mushroom  Poisoning. 

Music  (and  artif.) 

,,  Root  ... 
Muskatbalsam  ... 

Muslin,  436 ;  Mustard 
Mustard  Gas 
Musterole 

Mutlianol  . 

,,  Suppos . 

Muthu’s  Inhalants  . 

Mutton  Bird  Oil,  619 ;  Essences 

Mydriasine  . 

Myelin . 

Mylabris  sp 


.  996 

219,  389 
714 
985,  992 
5,837 

.  ©18 

-Sec  Fungi  1103 
...  316,  871,  SI 

.  889 

...  ...  872 

763,  ISO 
1102,  500 

.  764 

.  243 

.  243 

.  128 

582 
216 
959 
268 


Myrica  Acris,  118 ;  Myrica  Gale  844 

Myricin,  2  to  5  gr . 871 

Myristica ;  Myristicin .  871 

Myrobalanum,  4  to  1  dr.  ...  855 

Myrosin .  76,  168 

Myroxylon  Pereira  .  843 

,,  Toluif.  ...  ...  843 

Myrrh ,  5  to  15  gr.  ...  ...  872 

Myrtillin  ...  872 

Myrtillus,  872  ;  Myrtol  5  to  15  m.  872 

Myrtus  Chekan  .  850 

Myxcedema,  Thyroid  in,  985,  987 
and  Therap.  Ind. 


Name. 

Dose. 

PAGE 

“  N.C.I.” 

« •  •  •  •  « 

...  572 

N.E.M.  ... 

• • •  , 

...  591 

N.H.L  Amend.  Act,  1928- — 
B.M.J.  i./28,677,  811,  1117- 
Nabarro  on  Tick  Fever,  585, 
and  Sleeping  Sickness,  vide 
Edn.  XVIII.,  p.  535. 

Nagana .  ...  5S7 

Nagelschmidt’s  apparatus  ...  313 

Nail  Polish  .  888 

Nainsook  .  ...  436 

Naphthalene,  2  to  15  gr.  572,  275 
Naphthalene,  Tetrachlor.,  3  to 

12  gr .  573 

Naphtha  Mineral  ...  120,  659 

„  Solvent,  313;  Wood  ...  119 

Naphthalol,  3  to  8  gr. ...  ...  572 

Naphthol  a-,  2  to  5  gr.  incr.  571,6 
„  B-,  3  to  10  gr.  ...  570,  8,  275 

„  Benzoate  572 

Naphthol  Bismuth,  10  to  30  gr.  237, 

232 

Naphthol-Camph.  Oxidised  ...  571 

„  Charcoal  ...  ...  571 

,,  Phenolphthalein  ...  189 

,,  Salicyl .  572 . 

Napkins,  Dental  .  439 

Naranja,  F.E.= Aurantii  Amarse 
Cortex 

Narceina,  J  to  1  gr.  &  HC1....  872 

Narco  phin  .  ...  569 

Narcotic  Drugs  Combinations  568 

Narco tina,  1  to  3  gr .  573 

„  HC1.,  1  to  3  gr.  ...  573 

Narcyl,lgr.p.c?„872;  Nargentol  281 

Nargol . 281 

Nasal  Douches  v.  Collunaria...  — 

„  Bougies .  ...  244 

,,  Inhalers  ...  ...  ...  556 

„  Oil  .  467 

Nasgar  Medium  v.  Abel  and 
Gordon’s  Bacteriology 

Nasturtium  .  872,  166 

National  Benzol  Mixture  ...  144 

National  Insurance  in  D.D.A. 

See  D.D.A. 

Nativelle’s  Digitaline  Granules, 


Bib  and  oio  gr.  ...  399 

,,  ,,  Solution,  1  Cc.  ...  399 

Natrium,  see  Sodii  . 

Natto  . 887 

Nauheim  Baths.  257;  Salts  ...  779 

,,  ,,  COjinair  ...  502 

Neatsfoot  Oil  ...  ...  ...  37 

Nebulae . 574 

Nebula  Acid  Boric  .  574 

,,  Acid  Lactic  ...  ...  55 

„  Acid  Tannic  T.H.  ...  574 

,,  Alkalina .  574,  772 

,,  Aluminis,5  to  15  gr.  to  oz. 

Analgesic  .  574 

,,  Antiasthma  tica .  574 

See  also  Comp.  Asthma  Fluid 

,,  Antipyrini  .  574 

„  Antiseptic  .  574 


OFFICIAL  NAMES  IN  ITALICS. 


FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

IS ebula  Astringent ;  Catarrh  ...  574 

,,  Chlorbutol  Co .  575 

Co  cainae  HC1 . 338 

,,  Coeainse  Co.  ...  ...  574 

,,  Coeainse  Oleosa .  335 

,,  Creosoti  Co . 575 

,,  Cupri  Sulph . 574 

„  Diphtheria . 574 

„  Eucain  HC1 . 344 

„  Eucalypti,  574 ;  Co.  ...  615 

,,  Ext.  Supra-renal  575, 976 

„  Eerri  Perchlor .  413 

„  Formaldehyd.  Muthu  ...  128 

»  Hay  Fever . 575 

„  Hydrarg.  Nit .  467 

„  Iodi  Co.  .  575 

,,  Lobelise  Co . 574 

„  Menthol  (Co.,  575)  ...  557 

„  Mucin  .  963 

„  Phthisis,  575;  Pini  Co. 

,,  (et  c.  Cocaine) .  575 

,,  Potass.  Chlor.  c.  Ferro  ...  575 

,,  Potassii  Permang.  ...  574 

„  Quininse .  575 

,,  Resorcini  .  ...  574,  752 

„  Sodii  Bicarb . 772 

„  Sodii  Salicyl,  20  gr.  to  oz. 

Aq. 

„  Stimulant  .  575 

,,  Suprarenal.  ...  575,  976 

,,  Tonic  .  575 

„  Zinci  Chlor.  vel  Sulph.,  10 

to  25  gr.  in  oz .  574 

,,  Zn.  Sulphocarb.,  5  gr.  to  oz. 

See  also  Vapores. 

Necator  var . 504 

Nectandrine  .  844 

Neelsen’s  Sol . 598 

Neem,  Nim  . 842 

Neisser’s  Bougies,  177 ;  Stains  535 

Neisser-Siebert  TJngt . 471 

Neoarsaminol  ...  ...  204,  49 

Neo-arsenphenolamine.  ...  204,49 

Neocaine  ...  ...  ...  69 

Neocinchophen  .  319 

Neokharsivan .  ...  204 

Neolyse  .  546 

Neon  . 337 

Neopellme  ...  20 

Neophenoquin  Tabs.,  5  to  15  p.d.  319 

Neopine...  ...  139 

Neoprotosil  .  173 

Neo-Trepol  . 242 

Neo-Salvarsan  .  204,  49 

Neo-Silver  Salvarsan .  203 

NeoRtam  ...  ...  ...  168 

Nepenthe,  5  to  20  m.  ...  ...  631 

Nephritis  ...  ...  1077,  384 

Nernst  Lamps,  57  ;  Neroli  Oil  842 
Nesfleld’s  Sterilising  Method  ...  432 

Nessler’s  Solution  .  41 S 

,,  Folin  and  Denis  Modifn.  385 
,,  Richmond’s  Modifn.  ...  419 

Nettle,  34;  Neuralgic  Pills  ...  247 

Neuralgic  Powders,  16  gr. 
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e.g.  180,  refer  to  voi.  ii. 

Name.  Dose. 

Neurasthenia,  Gold  in  . 
Neurinase,  1  to  4  dr.  ... 
Neurine 


PAGE 

371. 

.  820 
5 


Neutral  Red.  ...  275,419,437 

„  „  Egg  Medium  927,618 


Vol.  I.  xxxi 
360,  833 
...  598 


Neutralisation  Table 

New  Skin  . 

“  New  Zealand  Cream  ’ 

Niccolum  and  Salts  .  . 

Nickel,  166  ;  Albumose  Test  ...  364 

,,  Carbonyl  .  501 

Nicholson’s  Blue.  .  2 

Nicotiana  Tabacum  ...  ...  16s 

Nicotina,  1/6  to  1  gr.  ...  873,  232 

,,  Salicylas,  875  ;  Tart  ...  275 

Night-blooming  Cereus  ...  849 

Night  Blue  .  325  &  G05 

Nightshade,  Deadly  .  222 

Black,  Woody .  887 

Nigrosin.. . 535 

Nikalgin,  5  to  15  gr .  731 

Nikkei  Bark  . 298 

Nile  Blue  ...  . . 323 

Nim  . 842 

Nipagin .  9,  500 

Nisbet’s  Specific  . . 623 

Nissl’s  Stain  1 .  549 

Niton  .  335 

Nitre,  716;  Nitrated  Papers...  717 

Nitrifying  Bacteria  .  G15 

Nitrite  off  %-l  nr.  by  month! 

2-5  m.  inhaled  J 


Amyl  \ 


„  Sterules 
Nitrobacterin 


Nitrobutyl-toluene 

Nitrobenzol  . 

Nitro-cellu loses  . 
Nitro-erythrite,  i  to  1  gr. 

Nitrogen...  . 

,,  Active  . 

„  Estn.  in  TJrine 


153 
...  615 

81 

310  &  234 
359,  440 
...  408 

...  636 

...  636 

3S1 


249 


,,  Peroxide  .  ...  1102  &113 

Nitroglycerin,  1-200  to  1-50  gr. 

*  incr .  575, 33 

,,  Solution ,  2  m  incr.  676,  93 

„  Tablets,  1-600,  1-400, 

1-200,  1-100,  1-75,  1-50 
<ft  1-25  gr.,  also  J  and  1 
mgr.  577  et  seq.,  S3  (See 
also  Tabellse). 

Nitro  group  and  Basic  Nitro¬ 
gen,  effect  of .  255 

Nitroguaiacol .  378 

Nitrolim .  ••• 

Nitro-mannite,  1  gr.  ...  ..  409 

Nitron .  60 

Nitro  pro  piol  .  •••  377 

Nitrosalicyl  Test  .  378 

Nitro-toluene  (0.  &  p .) .  350 

Nitrous  Oxide,  146,  with  ether, 

105 ;  Nitrous  Oxide  &  Oxy¬ 
gen  .  147 

Nizin  . 309 

Noguchi  Serum .  620 

Nolf’s  Method .  627 
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INDEX  AND  POSOLOGICAL  TABLE. 

FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


Name.  Dose.  Page 

Non-specific  Protein  Injns.  ...  667 

„  ,,  in  Rheumatoid 

Affns.  675,  915,  951 
Non-staining  Scarlet  ...  ...  313 

Nordhausen  Acid  ...  ...  93 

Norit,  5  Gm,  3  or  4  times  daily  846 

Normal  Horse  Serum .  973 

,,  Saline  Solution .  767 

Normyl  Treatment,  Edn. XVIII.,  SOS 
Nosophen.  ...  ...  ...  679 

Notification  of  Diseases  ...  996 

,,  Tuberculosis  ...  ...  934 

Novarsenobenzol  .  204,  40 

„  Injection  Methods  204,  205 
Patents  and  T.M.’s  .  ...  204 

Doses  ...  ...  ...  ...  204 

Guaiacol- Glucose  with  ...  205 

in  dis.  other  than  Syphilis  206,  207 

Suppos.  .  ...  207 

Novarsenobillon  ...  204,  40,  276 

Novaspirin,  74 ;  Novaspirinoids  74 

Novarsenol  .  ...  204 

Novasurol  . 491 

1  Cc.  intram.  c.  120  gr. 

Amin.  Chlor.  per  os. — Sir 
J.  F.  H.  Broadbent,  L.  June 
30/28,132  6. 

Novatophan,  8  grains .  319 

Novocain,  1/5  to  1  gr.  346  &  S3,  234 

„  -Suprarenin  .  347 

„  with  Strychnine .  347 

Nuclein,  Nucleol,  15  gr.  280,  234 

Nuf.  ...  776 

Nutmeg  ...  ...  ...  ...  871 

Nutrimenta  ...  ...  581  &  94 

Nutrient  Agar,  Broth  gelatin  ...  617 

,,  Powder,  Brand’s  ...  583 

Nux  Vomica,  1  to  4  gr.  598  &  1  22 
Nyctal,  5  to  15  gr.  ...  ...  820 

Nylander’s  Reagent  .  377 

Nylofanol.  ...  317 

NyrdahFs  Dragees  .  863 

Oak  Agaric  .  ...  838. 

Obermayer’s  Test  ..  ...  381 

Obesity,  966,  (‘  Girdle  ’),  990, 

and  Therap.  Ind . 1078 

Obiturin  See  Sod.  Fluorescein 
Obstetrics,  Pituitary  in,  968,  971 
Octo-iodo-phenolphthalein  ...  146 

Oculenta  .  215 

Ocymum  .  .  809,  875 

Oenanthe  Crocata  .  875 

Oestrin  ...  ...  ...  ...  170 

Ogle’s  Drops,  1  dr . 562 

Ohms  282;  Oil  of  Amber  ...  889 

Oil  Sterilised,  152;  of  Lemon 
Grass,  875  ;  of  Mirbane,  310  ; 

Tar  ...  ...  ...  704,  1 49 

See  also  Oleum. 

Oil  of  Orange  in  Anaesthesia  ...  105 

,,  Vitriol .  ...  92 

W  inter  green  .  72- 

Oil  Ether  Ansesthesia .  107 


Oils,  Iodine,  Nos.  of 


86,  87 


Name. 

Oils.  Essential 


Dose. 

...  600  & 


,,  Antisep.  power  of.. 
,,  Saponification  Nos. 


Page 

123  ei  seq. 

126 


Oiled  Calico,  Silk,  etc. 

Oiled  Silk  Dextrinised 
Oiled  Silk  Protective 
Oils,  Akaloidal  ... 

Ointment  Bases,  815  ;  m.  pts... 
Ointments,  Absorption 


159 

271 
271 
271 
621 
248 
87,  457 


See  also  Mulls  and  Unguenta 
Olea  Essen tialia  ...  GOO  &  123 

,,  Antiseptic  power  of  ...  126 

„  „  ‘  T  ’  S  ’free...  123 

Olea  europoea .  619 

Oleanodyne  .  601 

Oleata,  600  ;  Prepn.  of...  601,604 

Oleatum  Aconitin®,  1  in  50  ...  100 

„  Eydrarg.,  5  to  25%  602  et  seq. 

,,  „  c.  Morph .  602 

,,  ,,  c.  Sulph . 602 

,,  Morpliin®,  1  in  60  ...  561 

,,  Veratrin®,  1  in  50  ...  893 

Old  English  Fever  Powder  ...  738 

Olefiant  Gas  .  291 

Oleogens . 660 

Oleo-res  Aspidii,  30  gr . 422 

,,  Capsici  .  272 

,,  Copaib® .  624 

,,  Cubebse,  5-30  m . 853 

,,  Piperis,  av.  i  gr.  ...  878 

Oleosa ccari,  F.  Ital.,  q.v. 

‘  Oleum  ’  .  93 

Oleum  Ahietis  ...  701 

Acidi  Salicylic!  ...  ...  66 

Adipis  =  Lard  Oil. 

Ajowan,  4  to  3  m.  ...  809 

Allii  Essent.,  4—1  m.  837,  276 
Amygd.,  151 ;  Sterilisat.  152,31 
Ess.  (et  s.  HCN)  151,31 


,,  Persic® 

Anethi,  £  to  3  m. 

Anisi,  |  to  3  m.... 

Anseris  . 

Anthemidis,  £-3  m. 

Apii,  £  to  3  m.  (Celery) 
Arachis  ... 

Aseptic  (Sterilised) 

A  tropin®  . 

,,  et  Scarlet  ... 
Aurantii,  842  ;  with  Ether 
,,  Terpeneless  . 

Benn6  . 

Bergamot 
Betides,  5  to  15  m., 

„  Pyrolig.  ... 
Cadinum  ... 

„  Acetic 
Cajuputi,  4-3  m. 
Camphor®  Essent. 
Camphorat. 
Cantharidatum  ... 
Carbolicum 
Carui,\  to  3  m.  . 
Caryoph.,  $-3  m.  . 


151,  31 
...  840 

...  840 

570,  815 
...  840 

...  170 

...  841 

...  152 

...  215 

...  313 

105 
842,  46 
876 
132 
65 
705 
149 
704 
845 
262 
263 
...  269 

16 

...  847 

847,  190, 

1 64,  498 


704, 


262. 
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OFFICIAL  NAMES  IN  ITALIC. 

FIGURES  IN  HEAYY  TYPE,  e.g.  100,  REFER  TO  VOI.  II. 

Name.  Dose 


Name.  Dose.  Page 

Oleum  Cassise,  £-3  m .  298 

Cedri  var.  .  848 

Celery,  £  to  3  m . 170 

Chaidmoogrce ,  5-10  m. 

incr.  ...  ...  ...  605 

„  Decent  Investiga¬ 
tions  with .  609 

Chenopodii,  3  m.  534,  850 

Cinereum  .  .  455 

Cinnamomi,  £  to  3  m.  298  &  60 
Citri  ...  ...  ...  131 

Citron  .  ...  132 

Citronellse  ...  ...  129 

c<  Cocaina,  2% .  335 

Cocois  Nucif  ...  91,  815 

Colza  ...  ...  ...  784 

Copaibce,  5  to  20  rn.  ...  624 

Coriandri,  £-3  m.  ...  852 

Cotton  Seed  .  263 

Crotonis,  £  to  1  m.  ...  875 

,,  Comp.  ...  ...  875 

Croton  Elliott,  1  to  3  m.  875 
,,  Caps.,  £  m.,  two  to 

5  875 

Cubebce,  5  to  20  m.  ...  852 

Cypressi . 854 

Dugong . 619 

“  Elliott,”  1  to  3  m.  ...  875 

Erigeron,  5  to  30  m.  ...  856 

Eserince  ...  ...  ...  621 

Eucalypt.,  £  -3  m.  613,  129 

Eagi  Pyrolig . 705 

Foeniculi,  5-15  m.  ...  857 

Gaultherice,  5  to  15  m.  ...  72 

Gossyp.  Sem.  ...  263,  135 

Graminis  Cit.  ...  ...  875 


99 

99 


99 
99 
99 
99 
99 
9  9 
99 
99 
99 
99 
99 
9  9 
99 
99 
99 
99 


99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 


99 

99 

99 


99 

99 

99 

99 

99 

99 

99 

99 

>> 

9 


Gynocardise,  5  to  60  m 
Hedeomse... 

Helianth  . 

Homatropinse 

„  c.  Cocaina 
Hydnocarpae 
Hyd.  Biniodidi,  1  Cc. 

Hyoscinae 

Iodoform!  et  Creosoti 

Jecoris . 

„  c.  Iodo  . 

Juniperi,  £  to  3  m. 

„  “  Ligni,”  865  Pyro. 
Lauri  ..  • 

Lavand.,  £  to  3  m. 


....  605 

...  879 

...  619 

...  216 
...  216 
605,  611 
...  463 

498, 621 
...  507 

...  616 
...  618 
...  865 

704 
867 
130 


Lemon  Grass  ...  875,12® 

Limonis,  \  to  3  m.  131  ; 

Terp.  less  ...  •••  131 

Lini .,  867  ;  Lubricans  ...  16 

Maidis  .  619 

Majorani .  876 

Mastiche  .  ...  •  ••  869 

Menthoe  Pip.,  £  to  3  m.  870, 132 
,,  Viridis,  £-  3  m.  . .  870 

Morrhuce ,  1  to  4  dr.  616,  133 
,  Vitamin  *  A  '  &  *  D  ' 

’  in.  593  etseq.,  100 
„  Unsat.  acids  in  ...  134 

Vitamin  preps.  ...  61b 


99 

99 


99 
99 
9  9 
99 
99 
9  9 


-  -  Page 

Oleum  Mor.  Aromat.,  1  to  4  dr  .618 
,,  c.  Creosot,  1  to  4  dr.  385 
,,  Phosphorat,  £  dr.  ...  689 

Myrcise . 118 

Myristicce,  £-3  m.  ...  871 

Myrti,  872 ;  Neatsfoot  ...  87 

Neroli  ..  ..  842  &  48 

Nucis  Arachis  . 841 

„  Moschatce . 871 

Olivse  Neutrale .  620 

OliviR  (sterilised,  152,  620), 

£  to  1  oz.  . .  619,  135 

Origani  ..  .  „  ...  876 

Palmse  ..  ..  ...  815 

Papaveris,  £  to  £  oz.,  or 


9  9 
99 


99 
99 
99 
9> 
9  9 
99 
99 
99 
99 
99 
99 
99 


5  m. 


ad  lib. 

Patchouli 
Peach  Kernel 
Pennyroyal,  1  to  3  m. 
Petitgrain  . 

JPcrsic  •  •  • 

Petrolei  (&  Flav.,  655) 
Petroselini 
Phosphorat .,  1  to 
PicisDect.. 
Piloearpinsa 
Pimentge,  £  to  3  m. 
Pini  Pumil. 

Pini  Siberic 
Ptychotis,  1  to  3  m. 
Pulegii,  1  to  3  m. 

Dhodii  . 

Pacini,  1  to  8  dr. 


619 
876 
...  151 

...  879 

48 

...  151 

...  655 

...  169 

...  688 
704,  149 
...  621 
...  877 

...  701 

...  701 

...  810 
879,  133 
...  875 

...  620 


Aromat. ,1  to  8  dr. . .  621 

Rosce  ..  ..  876,18® 

Iiosmarini,  £  to  3  m.  ...  136 

Pusci  Pyrolig .  705 

Itutse  Grav . 883 

Sabinse,  1  to  4  m .  883 

Santali,  5  to  30  m.  622,  138 

Sassafras . 884 

Scarlet  et  Atropinse  ...  31« 

Sesami  . .  ..  •••  876 

Sinapis  Ex.  &  Volat. 

764,161,276 

Soya  .  619,  888 

Staphisagrise  .  «»» 

Succini,  1  to  5  m.  ...  889 

Terebinthince  Red.,  2  to 
10  m.  as  Anthelmintic, 

3  to  4  dr.  ...  699,  148 


Terebinth  .Ether  . 
Theobromatis  102,  804  & 
Tea  Seed..  •••  ••• 

Thymi,  3  m.  809,  892, 

Tiglii,  1  m.  . . 

Valerianse,  1  to  5  m.  ... 

V  eratrin®  . 

Verbense  Indie.  ... 

"  Wintergreen  . 

Olibanum  . .  . 

Olio  di  Fegato  Merluzzo 

,,  lodato 

Omam  (Ajowan) 


99 

99 


699 

183 

135 

167 

875 

825 

893 

875 

72 

699 

616 

618 

810 


716 


INDEX  AND  POSOLOGICAL  TABLE. 
FIGUEES  IN  HEAVY  TYPE,  e.Q.  100,  EEFEE  TO  VOL. 


II. 


Name.  Dose. 

Omnopon,  £  to  J  gr.  ... 
Omnopon-Atrinal 
Onmopon  &  Scopolamine 
Onguent  Napolitaine  ... 
Onychomycosis  . 

Opacin  . 

Opal  Blue  . 

Operation  Gloves,  see  Yeed  p. 

Opial,  Opialum  . 

Ophthalmic  Bottle 

,,  Lamels,  see  Lamels. 

,,  Solvent  (Harman) 

Opoidine,  £  gr.  per  os... 

Opium ,  £  to  2  gr.  ...  625  &  137 

,,  Thebaicum— Opium  Fli.  Cx. 

Opium  Concentratum .  631 

,,  Conference,  LeagueNations  627 
,,  Consumption  ...  ...  627 


Page 
632, 138 
632 
632 
456 
570 
679 


631 

214 


217 

632 


Haw 
Abuse  of  . 
Smoking  . 
Granulatum 


625 

627 

627 

625 


,,  as  Dangerous  Drug  1005  et  seq. 

Opsonins  .  896,  601 

Optochin  Base,  3  to  4  gr.  ...  387 

Optochin  HCL,  3  to  4  gr.  ...  388 

Optophone  ..  ...  ...  800 

Orange  Flower  W ater  ...  ...  46 

,,  Juice  Vitamins  ...  ...  184 

„  “Oil”  .  312 

,,  Wine  ...  ...  842,  26 

Orargol  ..  ...  379 

Orcein  and  Orcin  ...  8,  380 

Orchic  Fluid  .  982 

Orchidin..  .  982 

Orchil.  ..  ...  ...  ...  SI 

Orchis  Mascula  .  883 

Ordeal  Bark,  409  ;  Beans  ...  692 

Orders  in  Council  ...  ...  1000 

Organic  Analysis  Chart  ...  182 

Organic  Chemicals,  min.  qties.  204, 

et  seq. 

Organotherapy  ...  957  &  169 

Organotropic  property  40,  44 

Orge  ..  ...  ...  ...  506 

Oriental  Sore  ...  552 

Origanum  Sp.,  876, 167  :  Orizaba 
Jalap,  864  ;  Orizabin,  1  to  5  gr.  864 

Ormesukker  ...  759 

Oro-nasal  Inhalations  ...  386,  556 

Orphol  ..  ...  ...  ...  237 

Orpiment  .  ...  190 

Orris  Root  .  864 

Orseille  ..  ...  ...  91,92 

Orthocresol  .  30 

Orthoform,  l£-3  gr.,  HC1.  ...  345 

Ortho toluidine,  308;  Ortol  ...  481 

Oryza  Sativa  .  839 

Osacol  Jelly  . 657 

Osazone...  ...  ...  375,  377 

Oscodal . 618 

Oscol  Colloids  .  369 

Oscol  Stibium  and  others  369,  378 
Osmium  Tetroxid.,  1/64  gr.  ...  834 

Osmo-Kaolin,  1  dr.  or  more  ...  143 


Name.  Dose.  Pag 

Osmotic  Pressure  .  28 

Ossein  e . .  42 

Ostelin  .  618,  10 

Otalgan . .  ...  328 

Otto  of  Rose  .  876,166 

Ouabain,  791,  835,  74,  182; 

Ourari .  853 

Ovaltine . 633 

Ovamammoid  Capsules  ...  964 

Ovarian  Gland .  963 

,,  Hormone  .  964 

Oviol  . 61S 

Ovo-lecithin,  Elixir,  Emulsion, 

Inj.,  Pills,  Powder,  Tabs., 
etc.  ...  ...  ...  539  et  seq. 

Ovules,  see  List .  633 

„  Cupri  Oleat  ...  ...  602 

„  Masses,  633;  Tropical...  633 
Owbridge’s  Lung  Tonic  ...  833 

Ox  Bile,  5  to  15  gr . 411 

Oxidases  .  76 

Oxycroceum  Plaster  .  849 

Oxygen,  634,  140;  Cylinders, 
Inhaln.  App.,  635,  1 

‘  Solid,’  496,  634  ;  Water 
Oxygen  content  of  the  air 
„  and  Alcohol  Inhaln., 

635;  Ether  ... 

„  Injections 

,,  Mask  . 

O  xy  hsemo  glo  bin 

Oxylith  .  . 

Oxymel  Scillce,  £  to  1  dr. 

„  Urginece,  £-1  dr. 
Oxymethylene  . 

Oxyntin,  5  to  15  gr.  ... 
Oxy-Quinoline  Sulphate 
Oxyquinotheine  Cachets 
Oxysparteina  (HC1.  and  Sulph.) 

£  to  1£  gr . 784 

Oxytocin .  966,  189 

Oxyuris .  1098,505 

Ozsena  Vaccine,  50  to  1,000  mill 
Ozokerit . 


40  ; 

•  •  • 

13 

... 

140 

^•9 

•  •  • 

104 

•  •  . 

635 

.  .  • 

635 

... 

582 

496, 

634 

•  •  • 

— 

... 

892 

... 

131 

... 

43 

•  .  • 

316 

•  .  • 

252 

923 
653 

.634,  276,  433 


Ozone  . 

Ozonic  Ether,  £  to  1  dr.,  495 ; 
„  Inhalers  . 


556 


Pseonia . 876 

E)  &  CE>  . 997 

Pacolol .  34 

‘  Packets  '  Preventive .  82 

Pagenstecher’s  Ointment  ...  476 

Pagliari’s  Soln.  .  139 

Paints,  Cellulose  .  441 

„  Luminous  .  333 

Pakes’ Disc  ...  ...  ..  436 

Palladium  Chloride  ...  425,501 

,,  for  Iodine  in  water  ...  425 

,,  ,,  Carbon  Monox.,  etc.  425, 

501 

„  Colloid.  .  375 

Pallamine  . 375 

Palm  Kernel  Oil  ...  ...  103 

Palmetto,  885;  Palmitin  ...  455 


OFFICIAL  NAMES  IN  ITALICS. 

FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


Name.  Dose.  Page 

Palmyra  Fibre  .  .  542 

Pan  ...  ...  ...  ...  844 

Panama  Bark  .  ...  ...  881 

‘Panama’  Bismuth  ...  528,537 

Pancreas  .  637,  142 

„  Insulin  from .  640 

Pancreatic  Diastase  ...  ...  637 

„  Solution,  1-2  dr.  ...  638 

Pancreatinum,  2  to  4  gr.  637,  142 

„  Incompatibility  Expts.  638, 

142 

„  and  Bismuth,  1  to  2  dr.  230 

Pan6  and  Benzi’s  Serum  ...  S26 

Panopeptone  .  664  &  633 

Panoptic  Stain  ...  400 

Pansy,  10  to  60  gr . 894 

Pantopon,  £  to  i  gr .  632 

Pantos ept  Tabs.  ...  •••  50 

Papain,  1  to  8  gr.  ...  424,  651 

Papaver  Somniferum  ...  ...  625 

Papav.  Capsulae . 625 

Papaverine  ...  567  &  139,  234 

,,  Periodid,  |  gr.  ...  135,567 

,,  Hydroehlor.,  £  to  3  gr.  ...  567 

„  Sulphate,  £  to  If  gr.  ...  568 

Papayotin,  1  to  8  gr .  651 

Papaw  Fruit  and  Juice  ...  651 

Paper  Bibulous  Dental  .  ...  439 

Papoose  ...  848 

Pappenheim’s  Stain  ...  ...  549 

Para-acet.-phenetidin,  5  to  15  gr.  326 
Para-amido-Ethyl-Benzoate  ...  350 

Para-amino-benzoyldiethyi- 

amino-ethanol,  HC1.  ...  346 

Para-Amidophenol  .  298 

Paracarmine  .  401 

Paracresol  .  -30 

Para  Dichlor  Benzene  ...  310 

Paradimethylamidobenzald.  ...  365 

Paraffagar,  1  to  2  dr .  658 

„  Caps.,  1  or  2  .  ...  658 

Paraffinum  Comp.  Liq.  ...  658 

Paraffin.  Dm.  {&  Sterilised)  ...  653 

,,  Brominated  .  519 

„  Chlorinatum  .  o3 

,,  Detection  of  . 

“No.  7” . 654 

;;  „  Modif . 654 

„  Treatment  of  Burns  ...654 

,  Liq..  ...  ...  655,143 

”  Amer.  and  Buss.  53,  655 

„  Iodine  in .  •••  »19 

,,  Viscosity  of  ...  6c>5, 143 

„  Chlorinated  .  53 

,  with  Acriflavine  ...  304 

5m!rt!ion  :::  :::  | 

Varaldekydum,  30  to  3.20  m.  3.25,  234 
„  Caps.,  20,  30,  40  m.  ...  126 

„  as  Ansesthetic  .  •  ••  326 

Paralysis, Trment.  of  by  malaria  1080 


Name.  Dose.  Page 

Para-monochlor-phenol  21, 1045 

Paranephrin  .  976 

Paraphenylenediamine  .  ...  307 

Parasites  to  Kill  . 1081 

Parasitotropic  Compds.  195,  527  &  40 

Para-thormone  Lilly .  993 

Parathyroid  Gland  Desicc.,  1/60 

to  1£  gr.  ...  933,174 

„  Tablets . .  ...  993 

,,  Befs.  ttment  ...  ...  994 

,,  Standardisation  and  Cal¬ 
cium  ...  ...  993,174 

Para  Toluene  Sodium  Sulpbone 

Chlovamide  ...  ...  51 

,,  Sulphone  Chloride  ...  51 

Paratyphoid  Vaccines,  948 ; 

Bacillus  ...  948  &  509,  696 

Paregoric  (Scotch,  631),  £  to  1  dr.  630 

Pareira,  av„  30  gr . 876 

Paremetol,  1  to  2  dr.  ...  ...  536 

Park,  Stanford,  on  Morphine 
Habit  and  Alcoholism  371,  561 

Parkinsonism .  1082, 545 

Paroleine  ...  ...  •••  655 

Parotid  Gland .  964 

Parrish’s  Ch.  Food,  £-2  dr.  ...  418 

Parsley,  Garden,  169 ;  Fools, 

836 ;  Parsley  Piert,  837 ; 

Wild . 851 

Pas  de  Calais  Work  on  Typh. 
Vaccines,  per  os  ...  898,  9o0 

Pasque  Flower .  879 

Passiflora  ...  .  °7b 

Pasta  Acid.  Salicyl .  66 

„  Arsamin .  ....  190 

„  Arsenicalis  (&  Arsemos)  182 
,,  Bismuthi  Beck  .  ...  233 

,,  Bismuth  et  Iodof.  ...  234 

„  Carbonis  et  Zinci .  829 

5,  Coll.  Argent  .  377 

»  »  Iodi .  %% 

;;  Formalini  ...  -  Jg 

„  Hydrargyri  Cyanidi  ...  460 

„  Hyd.  Zn.  Cy . 462 

„  Hyd-Oxycy.  ...  •••  461 

,,  Ichthosulphol  et  c.  01. 

Tereb.  .  ••  •••  505 

„  lodi  et  Picis  .  513 

„  lodoformi  Cinnam.  ...  509 

„  Lassar’s  . 

,,  Londmensis  . 

,,  Mackintosh  . 

,  Moorhofi . 509 

„  Plumbi  c.  Cupro .  <"< 

„  Bavaut  ...  •••  •••  j36 

,,  Besorcini,  Foru.  Mitis,  et 

”  c.  Zinci  Oxido .  752 

„  Theobromatis  .  ^oo 

„  Unna  . hqq 

„  Zinci  c.Amylo .  2Sq 

,,  Composita  .  •••  8zy 

”  ,,  et  Geiatini  .  •••  829 


Pasteurisers 


587 


713 


INDEX  AND  POSOLOGICAL  TABLE. 
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Name.  Dose.  Page 

Pasteurisation  of  Milk  .  587,  472 

(See  also  Milk.) 

Pastilles,  Asthmatic  .  717 

„  Guimauve  ...  ...  431 

„  or  Jujubes  v.  Trochisci 

Rdglisse  860 

Pastilli,  Glyco-gelatin .  430 

Acid  Boric  ...  10,  430 

Acidi  Carbolici,  i  gr.  .  18 

Aconiti,  1  m .  99 

Ammon.  Brom.,  1  gr.  145 

Bismuth  Carb.,  3  gr.  c. 
Morph.  Acet.,  1/40  gr.  228 

Cascara  .  278 

Cocse  Ext.,  2£  gr.  ...  332 

Cocaince  HC1.  gr.  c. 
Antipyrin,  3  gr.  ...  338 

Cocainse  HC1.,  1/10  gr. 

(et  c.  Morphina),  ...  338 

Cocain.  HC1.,  gr-c. 

Milk  Sugar .  339 

Codeines,  i  gr .  356 

Convallarise  .  852 

Formosyi  ...  ...  130 

Marsh  Mallow  .  ...  431 

Menthol,  &  gr.  .  ...  557 

Morphinee,  1/30  gr.  ...  562 

Pine  Terpine  Heroin...  701 

Pyrethri  .  880 

Ravaut’s  Paste  ...  536 

Stomachici  .  859 

Stovaine,  1/20  gr.  ...  353 

Tamarind  Co.  ...  890 

Terebini  .  803 

Terpheroin  Co.  ...  701 

Thymol,  1/32  gr.  ...  811 

Ulmus  Fulv.  .  ...  892 

Patchouli  . 876 

Pates  Pectorales  .  870 

“  Patent  ”  Medicines .  621 

“  Patent  '’Mixture  .  109 

Patentex . 729 

Patents  and  Trade  Marks  1027  et  seq. 
Patents,  Conference  on  Empire  1028 
Patents,  Designs  and  Trade 
Marks  (Temp.  Rules)  Act  ...  1028 
Patents  and  Designs  Act  (1919)  1028 
Patent  Blue  .  ...  325 


Pathone  .  . 

... 

34 

Paullinia  Sorbilis 

•  •  • 

861 

Pausinystalia  . 

•  •  • 

895 

Pautauberge’s  Sol,  £  oz. 

•  •  • 

385 

Pavimol,  £  to  1  oz.  incr. 

•  •  • 

619 

Payne’s  Reagent 

•  •  • 

387 

Pea  Nut  Oil  . 

841 

Pear  Essence  . 

33 

Pearl  Disease  =  Tuberculosis 
of  Serous  Membranes  of 
Cattle,  see  Tuberculins  Bovine. 
Pearson’s  Antiseptic  Fluid 

264 

„  Arsenic  Solution 

Pectins  ... 

•  •  • 

185 

... 

167 

Peenash 

•  •  • 

474 

Pellagra 

102, 

561 

Pellanthum  and  Comps. 

•  •  . 

829 

Name.  Dose.  Page 

Pelletierina,  2  to  6  gr....  660,  234 

Pelletierinse  HBr.  Sulph.,  T an¬ 
nas  (2  to  8  gr.),  etc.  ...  ...  661 

Pellidol . 314 

Pellitory .  ...  ...  880 

Pelosine  ...  ...  ...  844 

Pencils,  Iodoform  .  509 

Penicillium  ...  ...  ...  498 

Pennyroyal  ...  ...  ...  879 

Peutachlorethane  .  293 

Penta-vaccine  ...  ...  ...  949 

Pentasulfure  d’Antimoine  ...  158 

Pentosuria  .  379 

Pentyl  Hydride  (Pentylene)  ...  660 


Peony 

Pepo,  av.  1  oz.  ... 
Pepper 

Peps  . 

Pepsalia  . 
Peppermint 
Pepsodent 
Pepsin,  5  to  10  gr. 

„  Incompats. 

,,  Soluble  <fc  Insol. 
Peptic  Index 


876 

.  876 

.  878 

.  633 

.  770 

.  870 

259 

66*1  et  seq.  &  1 44 
662,  145 
...  662 
...  418 


Peptone,  663  ;  Water,  etc.  ...  619 

,,  Bile  Test  ...  ...  366 

Peptone  Immunisation  in  Asthma  667 
„  Indications  &  contra¬ 
indications  .  667 

„  Technique  .  68S 

Peptone  Sterules,  Intrav.  ...  68S 
„  „  „Cont.  Course  668 

Shading  off  668 
„  „  Intram.  ...  669 

„  „  Cont. 

Course 


%  10  Cc. 


55  55 

,,  Witte 

„  in  Arthritis  . 

„  in  Epilepsy  . 

„  in  Vaccine  Therapy  ... 

„  Per  os.  (0*5  Gm. t.d.a.c.) 

„  Nolf’s  Method 

„  Danysz  . 

,,  References  . 

„  Serum  (Patient’s) 

See  also  A.  G.  Auld,  B.M.J.  ih/29,  599. 
Peptonised  Beef,  639,  664 ;  Beef 
Essence,  582  ;  Beef  Jelly, 

639 ;  Chicken  Jelly,  639 ; 

Beef  and  Malt  664  ;  Milk  ...  639 

Peptonising  Powders .  639 


669 

672 

669 

675 

671 

672 

673 
672 

672 

673 
669 


Peptonoids  of  Beef 
Peracrina 
Perborates 
Percentage  Table 


Perchloride,  see  Hyd.,  also  Solubes. 

Perchlorethylene  .  293 

Perenyi’s  Soln .  ...  401 

Perfumed  Formosyls  ...  600 

Perfumes.  Synthetic  .  126 

Perhvdridase  ...  ...  ...  78 

Periodic  Table  of  Elements  xxxvi 

Periodides,  Alkaloidal  ...  135 


664  &  626 
...  305 

12 

Vol.  I.  xxix 
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Name.  Dose.  Page. 

Peritoneal  Fluid  Exam.  ...  413 

Periwinkle  ...  ...  •••  894 


446 

33 

689 

737 

703 


Perles  Apiol,  3  in.,  1  or  2  ...  169 

„  Camph,  Monobr.  2  gr.  ...  265 

„  Carbolic  Ac.,  1,  2,  gr.  ...  18 

,,  Chloroform,  3  m.  ...  289 

,,  Creosote,  1,  3  m.  ...  385 

,,  Ether,  2  m.,  1  to  4  ...  109 

,,  ,,  2  m.,  c.  Tereb.,  3  m. 

,,  Guaiacol,  1,  2,  3  in. 

Izal,  2  in.  (Caps.),  et  c. 

01.  Morrh.,  5  m. 

„  Phosphorated  Oil,  1/100, 

1/65  &  1/32  gr.,  1  or  2 
Quin.  Sulph.,  li  gr.  ... 

„  Tar,  2i  gr . 

Perlsucht.  See  Tuberculin  P.T. 
Permanganate.  See  Pot.  Permang. 
Permutit  ...  •••  443 

Peroxide  of  Hydrogen  ...  493 

„  Mouthwashes  ...  49  o 

Peroxidase  .  ••• 

Peroxides  in  Ether  ...  ...  21 

Persio,  91  ;  Persulphates  ...  779 

Pertussin,  1  to  4  dr .  892 

Pertussis  ...  956,  1098 

Peru  Balsam,  5  to  15  m.  ...  S4o 

Pessaries,  Mass  for  ...  ...  431 

„  Hollow,  431 ;  (?.».,  for 
List);  Rubber 

Pessaries  with  Cacao  Butter,  15, 20 

( flat  shape),  30,  60  or 
120  gr. : — 

Pessus  Acidi  Borici,  10  gr.  ... 

,,  Lactic  2% 

Acidi  Tannici,  10  gr. 

/  Acid  Tannic,  10  gr.  \ 

\  Morphine,  1  gr.  / 
Atropinse,  1/20  gr. 

Bellad.  Ext.  H  gr. 

Bismuth  Oxychlor.,  10  gr. 
Chloral  Hydrate,  10  gr.... 

Cocaince,  \  gr . 

Coninse,  i  m. 

Formosyl 

Glycerin . 

Glycerin  Ac.  Boric 
Ichthosulphol,  et  c. 

Resorcin  ...  ••• 

,  Morphinse,  J,  1  gr.,  et  c. 

Bellad.  Ext.,  2  gr. 

,,  Opii  Pulv.,  2  and  3  gr. 
Plumbi  Iodidi,  5  gr.  (et.  c. 

Atropina,  1/20  gr.). 

Potassii  Bromidi,  10  gr. 

’  Quin.  HC1.,  3  to  5  gr.  ... 

„  Zinci  Ox.,  10,  15  gr. 

Zinci  Sulphocarb.,  5  and 

10  gr.  . 

Petechial  Fever  ...  ••• 

Petit’s  Liquor .  dy"’’ 

Petitgrain  v-  . 

Petrogell,  Petrojel  ...  .  •  •• 

Petrol,  659  &  144  ;  Poisoning^ 


Dose. 

653 ;  Iodi, 


Name. 

Petrolatum, 

Liq.  ... 
Petrolatum  Ac.  Boric 
Atropinse 


519 


55 

55 

55 

55 


55 

55 


271 


10 

729 

95 


215 

226 

232 

339 

382 

.130 

431 

10 

504 


55 

55 

55 

55 

55 

55 


10o/ 


719 


Page. 

655 
11 
215 
335 
385 
509 
513 
828 
660 


/o 


921  & 


660 

660 

169 

366 

628 

605 

857 

840 

844 

361 

551 

478 

865 

997 


728 


909 

430 

46 

657 

1104 


Cocainse  1  to 

Creosoti  . 

Iodoformi 
Iodi 

Zinc  Oxidi 

Petroleinum  . 

Petroleum,  Burning  659  ;  Ben¬ 
zine,  309,  659  ;  Cerate,  654  ; 
Emulsion  1  to  4  dr.,  656; 

Ether,  660,  234  ;  Insecticide, 

659  ;  Jelly  653  ;  Spirit 
P6trole  16ger 
Petroselinum  Sativum 
Pettenkofer’s  Test 

Pettey  Method  ...  . 

Petzetakis  Reaction  ... 

Petty  Spurge . 

Peucedanum  . 

Peumus  Boldus . 

Pexuloid 
Pfeiffer’s  B. 

Pharaoh’s  Serpents 
Pharbitis  ... 

Pharmacist’s  Qualification  ... 
Pharmacy  Act,  Poisons  Schedule 

99 1,  999 

Phaseolus  .  877> 

Phellandrene  .  1 

Phenacetinura,  5  to  15  er.g  ^  ^ 

„  c.  Caffein,  Eff.  1-2  dr.  327 
Phenalgin,  5  to  20  gr. ...  234 

Phenazine  Compds.  ...  •  ••  ^ 

Phenazonum,  5  to  15  gr.  327  &  276,  -34 

”  Salicyl.10,  1&  329, 

Phenetidin  ...  . 

Phenetolcarbamide  |  gr.  ... 

Phenobarbitalum  li  to  5  gr.  ...  »22 

Phenocain  •  ••  „ 

Phenocoll  HC1.,  8  to  1  o  gr.  3-7,  2 

Phenol,  1  to  3  gr.  —  •••  * 

„  Bismuth,  10  to  80  gr.  -37 

,,  Camphorat.  ...  ••• 

’  Iodized,  17;  notion  ...  lo 

,,  Mercury,  h  to  2  gr.  ...  459 

Phthaleinurn,  2  to  5  gr. 

”  677  &  146,  189,  414 

,,  Tablets  ...  678 

»  STf..  -&■»« 

;;  Sod.-Sulphorlcinas  ...  621 

Sodinue  •  •••  •••  * 

Sulphonephthalein,  6  mgr. 

„  Duiynu  &  g3  1g9j  gJ)G 

Tetrabrom.  phthalein 
Sod.  Sulphon.  ... 

,,  Tetrachlor.  phthalein...  ^47 

Phenolaine  •••  •••  •**  V77 

Phenolax,  £  to  8  gr.  ...  •••  Q 

I  Phenoloids  ...  -  30,  louu 
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Name.  dose.  Page 

Phenoloid  Tablets  .  32 

Phenoquin,  8  to  15  gr....  317,  236 

„  Tablets,  4  and  8  gr.  ...  317 

Phenosalyl  .  20 

Phenyl-acetamide,  2  to  5  gr....  2 

Phenyl-acetyl-Salicyl,  15  gr.  ...  82 

,,  Alanine  . .  385 

„  amine  .  ...  307 

„  Aspirin .  82 

,,  Aspriodine,  5  gr.  89,  236 

,,  -carbonate  .  815 

,,  dichlor.  arsine  ...  ...  30 

,,  -dimethyl-iso-pyrazo¬ 
lone,  5  to  15  gr.  ...  327 

,,  hydrate,  1  to  3  gr.  ...  13 

,,  group,  effect  of...  ...  254 

,,  propyl- A  cetas .  889 

,,  „  Alcohol .  888 

,,  -hydrazine  ...  1060  &  377 
,,  Salicyl,  5  to  15  gr.  ...  81 

„  Sedasprin,  5  gr.  89,  236 

,,  serines  ...  171 

Phenylene-diamine,  Meta,  308 ; 

Para .  ...  ...  307 

Phlogetan  .  281 

Phloridzin  ...  877  &  83,  236,  337 

Phloroglucin  .  6,415,481 

Phosferine  ...  ...  ..  634 

Phosgene  ...  ...  ...  816 

Phosphates  in  Urine  ...  ..  382 

Phosphatia  .  ...  333 

Phosphorated  Cod  L.  Oil,  1  to 

2  dr.  . . 689 

„  Oil,  1  to  5  m.  ...  ...  688 

„  Suet,  1  in  10  689 

Phosphatides  ...  ...  ..  134 

Phosphorus,  1/100  to  1/20  gr.  687 
,,  Pentachloride  ...  ...  690 

,,  Perles,  1/65  &  1/32  gr.  ...  689 

,,  Pills  .  689  et  scq. 

„  Poisoning .  68-< 

,,  Solutus  ...  ...  ...  68^ 

Phospho  Tungstic  Acid  . .  204 

Photographic  Developer,  298 

Sensitisers  .  ...  317 

Phthisis  ...  ...  ...  ...  1083 

Phylacogens  .  957 

Phyllosan  ...  ...  ...  633 

Physiological  effect  in  compari¬ 
son  with  chemical  constitn.  251 
Physiological  Salt  Solution  ...  767 

„  Standardisation  ...  176 

( See  also  Digitalis,  Ergot,  Stro- 
phanthus,  etc.). 

Physostigma  Sem.,  1  to  4  gr....  692 


Physostigmina,  1/100  to  1/50  gr. 

693.  236 

„  Salicyl,  693  ;  Sulph., 

1/60 

to  1/20  gr. 

693,  236 

Phytolaccin,  1  to  5  gr.... 

...  877 

Phytosterol  . 

...  596 

Pian-bois  . 

...  552 

Pichi  . 

...  877 

Pickle  Preservatives  . . . 

...  500 

Picrasmin  . 

...  880 

Name.  Dose.  Page 

Picric  Acid  Wool,  Gauze  ...  63 

„  „  Solution  (Esbach’s)  363 

„  „  Brass  Paste  ...  391 

Picrocarmine  .  ...  401 

Picrorrhiza,  10  to  60  gr.  ...  877 

Picrotoxinum,  1/100  to  1/25  gr. 

877,  236 

Pigment  Acidi  Picrici  et  Camph.  63 

„  „  Tannici  .  429 

,,  Antiseptic  .  .  17 

„  Argent  Nit.  iEther  ...  175 

,,  Camphorse  Chloral  et  Men¬ 


thol  . 264 

,,  Casein  .  ...  590 

,,  Chloral  Camph.  et  Co.  282,  283 
„  Chrysarobini,  et  c.  Pyro- 


gallol . 

•  •  • 

295 

CocainEe  et  Hydrarg. 

342 

contra  Tineam  ... 

•  •  • 

469 

Delineans . 

... 

175 

Eucalypt.  Olei  et 

Ac. 

Sal.  ...  ... 

... 

615 

Ferri  Perchlor  ... 

... 

413 

Guaiacol  . 

•  «  • 

446 

Iodi,  514 ;  c.  Liq. 

For- 

maldehyd.,  513 

;  et 

Aconiti 

... 

513 

,,  Iodi  et  Olei  Picis  ...  513 

,,  „  ASthereale  ...  513 

,,  ,,  Carbol  ...  ...  17 

,,  lodoformi,  v.  Collod 
,,  lodolysin  .  ...  ...  766 

,,  Ipecacuanha  et  Arsenici  530 

„  Liq.  Arsen.  .  530 

„  Lceffler  ...  ...  ...  413 

„  Mandl  .  513 

,,  Menthol .  557 

„  „  c.  Guaiacol  ...  558 

„  Methyl  Aspriodine  ...  87 

„  Salol  .  82 

,,  Thymol .  811 

Pilene,  Imperm.  Spongio  436,  437 

Pilewort  and  Suppos .  881 

Piliophen  . 679 

Pilocarpina  .  694,  90,  236 

Pilocarpinse  HC1.,  1/20  to  i  gr.  695 
„  Nitras,  1/20  to  £  gr.  695,  90,  236 
,,  Phenas  ...  ...  ...  695 


.,,  Salicyl.,  1/20  to  $  gr.  ...  695 

Pilocarpine  Hair  Lotion  696.  752 

Pilocarpus  Jaborandi  694  &  90 

FILUL2E  .  696 


Excipients,  696 ;  Gelatin-ctg. 

697  ;  Keratin,  697  ;  Pearl 
Sugar-ctg.,  697 ;  Salol-ctg., 

82,  697  ;  Stearette  Coating 
697;  Varnishing  ...  ...  697 

Ac.  arsenios,  1/50  gr . ' 

Quin.  Sulph.,  1  gr . 

Strych.  Sulph.,  1/64  gr.  ..." 

Phosphori.,  1/50  gr . „ 

Acidi  Arsen.,  1/120  to  1/20  gr.  179 
Ac.  Arsen,  et  Eerri  Redact....  182 

Acidi  Carbolici,  2  gr .  18 

Aconiti  Tinct,  =  2  m.,  1  hourly  98 
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DOSlo 


Page 


99 

398 


Name. 

Filulse  : — 

Aconitinae,  1/600  to  1/200  gr. 

Addison’s  . 

Aloes — 4  to  8  gr . 

„  Oascara  et  Hyos.  ...  137 

,,  et  Asafetulce,  4  to  3  gr 
„  et  Ferri,  4  to  8  gr.  ...  137 

,,  Auc.  Vom.  et  Bellad  ...  137 

Aloin,  1/10  and  1  gr. 

,,  Co.,  1  a.  cib.  ult .  ...  138 

,,  Strych.  et  Bellad.  ...  138 

Aloin,  i  gr. ;  Podoph.,  &  gr.. 

Ext,  Cascara,  1  gr.,  Ext. 
Bellad.,  i  gr.,  Oleores. 

Capsici,  It  gr . . 

Alterativa  S.H. : — 

/Pil.  Hyd.,  2  gr.  ...\ 

\Pil.  Rhei.  Co,,  3  gr. .../ 
Aluminii  Chloridi,  2  gr.  ...  141 

Antidipsom  : — 

{Strychnine,  1/60  gr.  ...0 
Atropine,  1/200  gr.  ...  J- 

Quin.  Sulph.,  2  gr.  ...J 

Antimonii  Conii  et  Quin.  ...  166 

Aperiens  =  Hyd.  Col.  Ipec.  et 
Hyos,  “  78  ”  U.C.H. 

Argent.  Cyanidi,  1/60  gr.  ...  173 

,,  Nit.,  174  ;  et  c.  Morph., 

i  gr.  . . 175 

Arsamin,  4  gr.  .  190 

Arsenicalis,  1/120  to  1/20  gr.  179 
„  et  Strych.,  1/50  gr.  ...  181 

Arsen.  Hyd.  lodid  ...  183,  463 

Arsen.  Eerri  et  Hyd.  lod., 

1  or  2  ...  ...  ...  463 

Asafetid.  Co.,  4  to  8  gr. 

Asiatic®,  1  or  2  daily  ...  181 

Aspirin  et  Arsen .  76 

Atropinse,  1/200  to  1/60  gr., 

1  h.s.  .  215 

,,  Arsen.”,  et  Quin  ...  2L5 

Baillie...  .  ...  398 

Belladonna,  Nucis  Vom.  et 
Cannabis  Ext.,  h  gr.  each  225 

Beta-Naphthoi,  3,  5  gr.  ...  571 

Bismutho-Sodii  Sal.  cum  Salol  235 

Blaud’s  Ferrwj,  5  to  15  gr.  ...  412 

Blue ,  4  to  8  gr.  ...  ...  456 

Butyl  Chloral,  3  gr.  ...  247 

/  „  Hydra,  3  gr.  ...\247 

\Gelseminin£e  HCL,  1/200  gr./"1  ‘ 
Butyl  Chloral  2  gr.,  Camph. 

1  gr.,  Ext.  Gelsem,  J  gr.  ...  247 

Caffein®,  1  to  5  gr.  ...  248 

Caffein®  Triodidi  Comp., 

S't*d*  ...  ...  ...  251 

Calcii  Chloridi,  5  gr .  253 

,,  Permang.,  \  to  2  gr.  555,  769 
Calc.  Sulph.,  1/12  to  1  gr.  ...  261 

Camphor®  . ...  264 

„  Monobrom.,  3  gr  ...  265 

„  Salicyl.,  1  to  5  gr.  ...  265 

Cannabin  Tannate  2,  3, 

4  gr.  267 

Capsici  Co.  . . 272 


Dose. 
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Page 


279 


Name. 

Pilulae  : — 

Cascara  Ext.,  2  gr . 

„  Co.,  1  h.s.  . . 

Cathartic  Co.,  TJ.S.  IX. 

Ext.  Col.  Co.,  24  gr. ;  Gam¬ 
boge,  |  gr.;  Hyd.  Sub- 
chlor.,  2  gr. ;  Jalap  Res., 

I  gr.,  approx,  in  2  pills 
for  av.  dose. 

Cerevise®  Ferment  vide  Fsexin. 
Champney,  Syn.  Pil.  Hydrarg. 
Perchlor.  Co.  Barts.  Mer¬ 
curic  Chloride  1/32  gr., Aloes 
Extract.  Nux  Vomica  Ex¬ 
tract, Belladonna  Extract  \ 
grain  each.  Used  in  salpin¬ 
gitis. — Langford  Moore, 

P.JJ./20, 39  . 

Chlorure  Mercurique  Opiac6es  470 
Cocainse  HCL,  1/5  gr.  ...  338 

Codein®  Co.,  i  to  2  gr.  ...  356 

( Mucilatje  as  Excipient  not  Syrup 
Colchicin®,  Hyosc.  et  Nuc.) 

Vom.  ...  ...  ...  358 

Colocy nth.  Co.,  4  to  8  gr.  ...  380 

,,  et  Hyos.,  4  to  8  gr.  ....  381 

„  c.  Ipecac.  Aperient, 

—  U.C.H.,  *  78  ’  i.e.— 
fPil  Col.  Co.,  2  gr.  c.  Pil.-') 

<  Hyd.  l-£  gr.Pulv.  Ipecac.  > 
l  i  gr.  &  Ext.  Hyoscy.  1  gr.J 
Compound  Bismuth  ...  235 

Conin®  HBr.,  &  gr.  ...  381 

Convallarise  Ext.,  2  to  8  gr.  852 
Creosoti,  1  in  2,  2-6  gr.  ...  385 

Crocq.,  175  ;  Cupri  Acet.,  &  gr.  389 
Damian®  Co.,  1  t.d.  ...  854 

Digitalis  Fol.,  £  gr.,  1  t.d. 

„  Opii  et  Quin.(  Heim’s) : — ■ 
Digitalis,  1  gr..  Ipecac., 
i  gr. ;  Opii,  i  gr. ;  Quin. 
Sulph.,  1  gr. 

„  Co  St.  G.H .  393 

DigitoxhX:,  1/250  gr.  ...  399 

Diureticse  S.H.  : — • 

/Pil.  Hydrarg.  Pulv  \  a. a. 
\Scillse  Pulv.  Digital. ft  gr. 
Donovan!  ...  ...  183,  463 

Dupuytren . 470 

Easton’s  (et.  c.  Arsen.,  1/00 

gr.),  2  or  3  daily .  420 

Eiaterii  Co . 855 

Emetine  Bism.  Iodide,  1,  2 
and  3  gr.,  Salol,  ctd.  ...  532 

Ergotini,  1.  2  or  3  gr.  ...  40o 

Ergotin,  gr.  3;  Strychnine 
Sulph.,  gr.  1/64;  Ext.Can- 
nab.  Ind.,  gr.  &  (Owen 


Lankester) 

Euonymin,  2  gr.  ^ . 

Euonymi  Co.,  Bart’s. 

Ext.  Euonymi,  1  gr. ; 
Ext.  Aloes,  14  gr.;  Ipecac., 
4  gr.;  Ext.  Hyoscy  1  gr. 
Exalgin,  4  to  2  gr . 
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Dose. 


Name. 

Pilulas  : — 

Ext.  Bellad.,4  gr.,4  gr., 


Page 


i  gr. 


i  to  1  gr. 


267 

422 


Extr,  Cannab  Ind 
Ext.  Filicis,  3  m. 

Ext.  Hyoscy.,  1  gr.,  Ipecac., 4gr. 

Ext.  Kava,  3  gr . 865 

Ext.  Nucis  V.,  1  gr.,  4  gr., 

4  gr.,  Salol,  2  or  3  gr. 

Fsexin  Ext.,  3  gr . 280 

Ferri  Arsen,  (et  c.  Strych. 

HC1.,  gr.  1/60)  ...  182 

„  ( Blaud ),  Garb.,  5  to  15  gr.  412, 

7B 

Carb.  Sacch.,  4  gr. ...  — 

Glyceroph.,  1  c.cib.  ... 
Hypoph.  c.  Strych.  2 

or  3  p.d . 

lodidi,  3  to  8  gr. 
lod.  et  Sod  Arsen  ... 

Quin,  et  Strych.  Phosph. 

(et  c.  Arsen.)  ...  420 

Sulph.  Exs.,  3,  5  gr.  ...  420 

Redact,  1,  2  gr . 411 

Redacti,  1  gr.,  Ext. 

Nux.  Vom.,  i  or  i  gr. 

Ferri  Sulph.,  1  gr.,  c.  Strych., 

1/30  gr . 

Filicis  Ext.,  3  m . 422 

Galbani  Co.  (B.P.  ’98),  4  to  8  gr. 


691 

417 

417 


Garrodii 
Glycerophosphatum,  4  gr.... 
Gossypii  Co.,  3  or  4  daily  ... 
Gout — 

Pil.  Hydrarg.  gr.,  1 ;  Ext. 
Colchici,  gr.,  £ ;  Pil. 
Col.  c.  Hyos.  gr.  14. 


417 

37 

443 


Gregory  =  Col.  Co.  ... 

...  381 

Guaiacol,  1  to  3  gr. ... 

...  446 

Guy’s . 

...  398 

Hamilton  . 

...  381 

Hoedemaker  . 

76 

Hutchinson,  N.H.W.  =  Hyd. 

c.  Cret,.,  Pulv.  Ipec. 

Co., 

a.a.  gr.  1. 

Sydrargyri,  4  to  8  gr. 

...  456 

Hyd.  et  Digital.  Co.  . 

...  398 

/Pil.  Hyd.,  2i  gr.  \ 

\Pil.  Coloc.  Co.,  24  gr./ 

/Pil.  Hyd.,  24  gr.  \ 

\Pil.  Rhei  Co.,  24  gr ./ 

/Pil.  Hyd.,  1  gr. 

/‘Third 

\Pil.  Col.  c.  Hyos.,  4  gr. 

/night  ’ 

[Pil.  Hyd.,  14  gr.  I 

J  Ext.  Col.  Co.,  2  gr,  1 

Ipecac.,  4  gr.  j 

Ext.  Hyos.,  1  gr.  J 

/ Pil.  Hyd.,  3  gr.  \ 

\  Opii  Pulv.,  4  gr.  J 

Hyd.  c.  Creta,  4,  4  gr. 

/ Hyd.  c.  Creta,  1,  2,  4  gr. 

\ 

\P.  Ipec.  Co.,  1,  2,  3  gr. 

/ 

Hyd.  Oxy.  Cyanidi,  1/10  gr.  460 

Hyd.  Iod.  Flavi,  4  gr. 

...  465 

Hyd.  Iod.  Rub.,  1/50 

to 

•4  gr.  .  ...  ... 

...  462 

Dose. 


Page 


Name. 

Pilulse  : — 

Hyd.  lod.  Rub.,  4  gr.,  et  Pot. 

Iod.,  4  gr.  .  .  464 

Hyd.  lod.,  Vir.  4  to  4  gr  ...  465 

Hyd.  Iod.  Vir.,  B.S.H.— Hyd. 

Iod.,  £  gr.,  Opium  4  gr., 

Ext.  Gent.,  2  gr. 

Hyd.  Perchlor.,  1/40  to  1/12 

gr.  .  469 

„  „  Co.,  see  Pil.  Champney 

.,  Subchlor.,  £  to  3  gr.  ... 

Hyd.  Subchlor.  Co.,  4  to  8  gr. 
fHyd.  Subchlor.,  2  grA 
<  Coloc.  Pil.,  2  gr.  y 
(.Pil  Rhei  Co.,  2  gr.  J 
(Army  Pill  No.  9.) 

/Hyd.  Subchlor.,  1,  2  gr.  \ 

^Pil.  Col.  c.  Hyos.,  3,  4  gr.  J 
fHyd.  Subchlor.,  1,  2  gr.  \ 

\Opii  Pulv.,  £  gr.,  1  gr.  / 

Hyd.  Subchlor.,  R.hei,  Cas- 

cara  et  Capsic.  .  475 

Hyd.  Tannat.,  1  to  2  gr.  ...  476 

Hydrastin,  f  &  1  gr.,  1  p.d.  492 
Hyoscinse  HBr.,  1/400  to 

1/150  gr . 498 

Hyoscyaminse,  1/200  gr.  incr.  503 
Ichthosulphol  Ammon.,  24  gr. 

Lith.  &  Soda  (of  either 
14  gr.),  4  to  12  daily  ...  504 

lodoformi,  4  to  3  gr.  . 

Ipec.  c.  Scilla,  4  to  8  gr. 

Ipecac,  c.  Urginea,  4  to  8  gr.  — 

Ipecac.  (Salol  ctd.) .  524 

Iridin,  2  gr.,  1  h.s .  864 

Laxativse  Co.  .  139 

Lecithin,  14  and  3  gr.  ...  540 

,,  c.  Ferri  Iodid,  .  ...  541 

Lithii  Guaiacatis,  5  gr.  ...  543 

Male  Fern  Ext.,  3  m.  ...  422 

Meglin  . 502 

Mentholis  . 558 

Meth.  Blue,  4.  1,  2  gr.  ...  325 

Mo  nekton  .  182 

Morphinse  Mec.,  HCL,  Sulph., 

4  gr .  564  et  eeg. 

Naphthol-R.,  3-5  gr.  ...  571 

Naphthalini,  3  gr .  572 

Neuralgic  . 247 

Niemeyer  .  ...  398 

Opii  Pulv.,  4  and  1  gr. 

Papain  Co.,  1  c.  cib.  .  ...  652 

f Pepsin,  gr.  1,  Quin.  Sulph.  ") 

^  gr.  1,  Strych.  1/30  gr.,  Ext.  y 
LTarax.  gr.  2,  Gowers  J 

Phosphori  (Martindale),  1/100, 

1/50  &  1/30  gr.,  1  p.c.  689 
„  c.  Ferro  et  c.  Nuc.  Vom.  689 
„  „  Ferro. Quin,  et 

Strych.  ...  ...  689 

„  c.  Quin.  .  689 

„  c.  Strych.  et  c.  Ferro...  690 
Picis  Liq.,  i  to  5  gr.,  1  or  2...  704 

Picrotoxini, 1/100  to  l/30gr.ft.«.  877 
„  Atrop.  et  Agaricin  ...  877 
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FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Pilulse  : — 

Plumbic.  Opio,  2-4  gr.  (about 

124%  Opium)  . 

Plummer’s,  4  to  8  gr.  (Hyd. 

Sub.  Co.) . 

Podophyllin,  1/30  to  1  gr.  ...  708 

„  Co.,  1  or  2  h.s .  708 

„  et  Quin,  c.cib.  ...  708 

Poore . 708 

Potassii  Bichrom.,  1/10  gr.  709 
,,  Iod.,  1  gr.,  or  more  ...  716 

,,  Permang.,  1  to  5  gr.  ...  555 

Potentin  Co. ...  871 

Quin.  c.  Bellad . 225 

Quin.  Hydrargyri  et  Opii  ...  737 

„  Ipecac,  et  Camphora...  737 
„  Saiicyl,  2-6  gr.  ...  734 

,,  Sulph.,  1  to  5  gr.  ...  737 

„  Valer.  1  gr.,  (and  Co.)  741 
Rhei  Co.,  24  ,3,  4  and  5  gr.  ...  881 

/ Pil.  Bhei.  Co.,  4  gr.  \ 

5  Ext.  Nuc.  Vom.,  4  gr.  J 
/Pil.  Bhei.  Co.,  24  gr.  \h 
\Ext.  Tarax.,  24  gr.  f 
Rufi  =  Pil.  Aloes  et  Myrrh  ... 

Salol,  24  gr . 

Santonin  4  gr.  . 

Saponis  Co.  (20%  Opium), 

2  to  4  gr.  . 

Scammon.  Co  .(B.P.’SS), 

4-8  gr . 

Scillce  Co.,  4  to  8  gr . 

Sodii  Arsenat.,  1/64  gr. 

„  Cacodyl.,  i  gr. 

„  Chaulmoograte  *  A,’ 

1,  2  &  3  gr . 

„  Oleatis,  2  and  4  gr.  ... 
Spartein,  Sulph.,  4  gr. 

Spender,  E.G.A.  —  Ferri. 
Sulph.,  2  gr.,  Aloes  1  gr., 

Ext.  Bellad.,  &  gr. 

Strych.  1/100  to  1/25  gr.  ... 
Sulpha  turn  . . 

ass  ia  rcot  v 

Night  \Hyos>>  4  g,.. 

Triplex,  1  to  3  . 

Trium  Phosphatum 
Unna’s  Chaulmoograte 
Urqinece  Co.,  4-8  gr. 

Valerian  Co.  =  Trium 
Valerianatum 
Zinci  c.  Bellad.,  1  or  2 

„  Phosph.,  2Xo  to  4  gr. 

1  t.d.  ...  ...  ... 

Zn.  Valer.  Co.,  E.G.A.  =  Zn. 
Valer,  14  gr.,  Asaf.,  2  gr., 

Ext.  Ballad.,  1/12  gr. 
Pimento 

Leaf  Oil 

„  Snulf . 

Pine  Apple,  840;  Essence  ... 
Pinewood  Creosote  ...  ••• 

Pineal  body  ...  *y 

Pinenes,  148  ;  Pinheroin,  1  dr. 


81 

760 


885 

184 

187 

607 

761 

784 


gr.^ 


792 

261 


137 

420 

609 

892 

741 

829 

690 


877 

878 
878 

28 

384 

964 

701 


e.g.  100,  REFER  TO  voi.  II. 

Name.  Dose.  Page 

Pink  Pills,  634 ;  Pink  Boot, 

Indian  .  888 

Pinta  ...  ...  ...  ...  5S2 

Pinus  Canadensis,  878  ;  Pumilio, 

701  ;  Siberica,  701 ;  Strobus, 

878 ;  Sylvestris  .  699 

Piper  Betle  . 844 

Piper  Cubebse  852 

Piper  Long,  and  Nig .  878 

Piper  Metnystic . 865 

Piperazin,  4  to  10  gr. ;  Tabs., 

5  gr.,  702,  236  ;  Benz.,  238  ; 
Glyceroph.;  Saiicyl.  2  to  5  gr.  703 
Piperidine  &  Acid  Tart.,  15  gr.  703, 

238 

Piperin,  1  to  10  gr . 878 

Piperonal  . 861 

Piroplasmosis .  191 

Pisani’s  Test  ...  6S 

Piscidia,  878  ;  Pistoia  Powders  878 

Pistachia  Lentiscus  .  869 

Pistany  Mud  Baths  . 1088 

Pitch,  Burgundy  .  704 

Pitchblende  .  323,  355 

Pitfield’s  Stains . 605 

Pitibulin  ...  969 

Pitocin .  163 

Pitressin...  ...  ...  ...  169 

Pituglandol  ...  ...  ...  969 

Pituitarium  TJ.S.  4  gr.  ...  967 

Pituitary  Gland  ...  •••  965  &  163 

Anatomy  and  Physiology  ...  965 

Assay  ...  ...  ...  969 

Contraindication  to  use  of  970 
with  Insulin  ...  647,  972 

Deterioration ...  ...  ...  970 

Dry  Entire  1  to  3  gr.  t.d.  ...  967 

,,  Anterior  Lobe,  1  to  4  gr.  967 
,,  Posterior  Lobe,  1  to  4 

gr.  .  967 

Galactagogue  Action  ...  971 

In  labour,  968,  971  ;  small  doses169 
International  Standard  ...  169 

Liquid  Ext.  Entire  Gl.  Special, 

4  to  1  Cc.  intram .  968 

Liq.  Anter.  Lobe.  1  A  2  Cc.  968 
Liq.Ext .Infundib.,  4  to  1  Cc. 

intram.  ...  •••  •••  968 

Obesity  treated  ...  990,  1078 

Oxytocin  . 

Phys.  Examn.  Authors  ...  970 

Pitocin,  Pitressin  .  169 

Separation  into  2  principles  169 
Sterules  Anterior  Lobe  land 

2  Cc . 968 

Sterules  Posterior  Lobe  i 

and  2  Cc . 968 

Tablets  Entire  glds.  1  gr.  •••  96/ 

Therap.  Subs.  Act.  ...  •••  969 

Uses  and  Befs.  970  et  seq.  1 69 
Vasopressin  .... 

Pituitarin,  Pituitrin  ... 

Pityriasis 

Pityrosporon  Malassezn 
Fix  Burgundica 


169 
969,  169 
...  562 

...  503 

...  704 
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PAGE 

Pix  Carbonis 

...  299 

„  Liquida,  2  to  10  gr. 

703  &  149 

Placenta 

...  175 

Plague  . . 

...  562 

,,  Serum  ... 

...  563 

,,  Vaccine  ... 

...  563 

Planadalin,  5  to  10  gr  . 

...  820 

Plantago  Ovata . 

...  864 

Plasma  Glucose  Agar  ... 

...  548 

P  las  mo  chin  . . 

...  750 

Plasmodium  vivax,  etc. 

...  558 

Plasmon  Preps . 

...  589 

Plaster  Mulls  . 

...  570 

,,  of  Paris  and  Bandages  260 

Plasters,  Rubber,  White 

Ad- 

hesive,  570,  56  v.  also  ... 

271 

Plastic  Surgery,  361.  See  also 

Paraff.  Dur. 

Plascitisers 

...  442 

Piatinocyanide ... 

...  292 

Platinum  and  Chloride, 

878 

204 ;  Colloidal 

...  375 

Pleural  Fluid  Exam.  ... 

...  413 

Pleurisy  Root 

...  842 

Plimmer’s  Stain 

...  805 

Plombieres  Douche 

...  768 

Plumbi  Acet.,  1  to  5  gr. 

...  705 

„  Carb.  ... 

...  707 

„  Guaiacolas 

...  707 

„  Iodid., . 

...  707 

,,  La  etas  ...  ... 

...  57 

„  Nitras . 

...  707 

„  Oleatum 

...  603 

,,  Oxidurn  . 

...  707 

Plumbum 

705,  149 

Plummer’ s  Pill  =  Pil.  Hyd.  Sub.  Co. 

Pluriglandular  Therapy . 

...  989 

Pneumobacillus  &  Coccus, 

908,  924 

et  seq.  &  567 

Antibody  Soln.,  Types  I, 

.,  Dm 

III.,  50  to  100  Cc. 

...  925 

Pneumococci,  Types 

925, 566 

Min.  Health  Rep.  ... 

923,  926 

Pneumonia  . 

924,  566 

„  Optochin  in  .  388 

„  Vaccine,  50  m.to  2,000  mill.  924 
„  and  Influenza,  923,  and 
Therap.  Index,  1084 
„  Rockefeller  Inst.  Work...  925 
,,  Serum,  20  to  30  Cc.  ...  925 

,,  ,,  Pane.  .  926 

Pneumothorax,  Artificial  ...  636 

Podophylli  Res.  <Sa  Indica.,  -£-1  gr.  707 

152 

Podophylli  Rhiz .  707, 1 51 

Podophyllin,  £  to  1  gr.  .  707, 151 

Podophyllum  Peltatum  707,  868,151 
Podophyllotoxin,  1/10  to  £  gr.  708, 

152,  23S 

Poenia  ...  ...  ...  ...  876 

Points,  Alum  and  Copper  Sulph. 

139,  831 

Poison  Bush,  835  ;  Oak,  or  Ivy  882 
Poisons,  Antidotes  to  ...  1100 

(And  see  Drug  in  question.) 


Name.  dose.  Page 

Poisons,  Agricultural  178,  997,  1000 

,,  and  Pharmacy  Acts  ...  997 

,,  Arsenic  Act  .  ...  1001 

,,  „  Willcox's, 

,,  B.M.A.  Re¬ 
solution  ...  997 

,,  Commission  of  Engy.  997 

,,  Gases  .  ...  ...  1101 

,,  Coloring  of  1001,  1003 

„  Disinfectants  ...  1000 

,,  ‘  Known  to  Seller  ’ 

Defined . 1003 

,,  Mineral  Acids  ...  1000 

,,  Orders  in  Council  ...  1000 

,,  Part  I.,  1823  Amend¬ 
ment  re  Sale  ...  1012 

,,  Regulations  for 

Keeping . 1000 

,,  Sales  to  Medical  Men  1012 

„  Schedule  .  998 

,,  ‘  Signed  Orders  '  for  1013 

„  .Horticultural  and 

Agricultural  (e.g., 

Acid.  Arsenios,  Ac. 
Carbolic, Ac.  Hydro¬ 
cyanic,  Cupri  Aceto 
Arsenis,  Nicotine, 
Mercuric  Chloride) 

178,  997,  1000 
„  Irish  Free  State  Sched.l  002 

,,  Labelling  of,  Order 

1924  1002 


„  Northern  Ireland 

Sched . 1003 

„  Through  the  post  ...  1001 

,,  Wholesale  Trading...  1001 

(See  also  Dangerous  Drugs  Acts). 
Poisonous’  Substances  ...  1000 


‘Poke  Root 
Polarimeter 
Polenske  No.  ... 
Politzer  Apparatus 
Pollacci’s  Solution 

Pollens . 

Pollen  Vaccine  ... 

( See  also  Protein 
Polonium 

Polygala . 

Polygonum  var. 


...  665, 

...  920  et 
Therapy.) 


877 
157 

439 

289 

139 

919 

seq. 

332 

886 

878 


Polyneuritis;  Polyomyelitis  1085,567 


Polyporus  foment 
Polyporus  Cfficinalis  ... 
Polyvalent  Sera  . 
Pomatum  Antipsoricum 
Pomade  Max  . 


838 

836 

899 

799 

269 


Pomegranate  Bark 
Pommade  aux  Concomb 
„  de  Lyon 
,,  Reclus. 

Ponder’s  Stain . 

Pond’s  Tampons . 
Ponselle’s  Medium 

Poore’s  Pill  . 

Poppy  Capsules 
Poppy,  Horned  . 


...  660 
...  853 

...  477 

...  329 

...  535 

...  436 

590,620 
...  708 

625,  139 
...  859 


OFFICIAL  NAMES  IN  ITALICS. 

FIGURES  IN  HEAVY  TYPE,  e.ff.  100,  REFEE  TO  VOL.  II. 

Name.  Dose. 


725 


35 

33 

33 

33 
3  5 
53 
35 
33 


Page 

619 

878 

20 

647 

556 

144 

545 

708 

709 

717 
709 
173 
184 
709 

12 

709 

709 

61 

239 

718 

718 

719 


Name.  Dose. 

Poppy  Seed  Oil... 

Populus,  Populin,  1  to  4  gr.  ... 

Port  . 

Portugeuese  Glossary  ... 

Portable  Inhaler  . 

Portland  Cement 
Post.  Vaccinal  encephalitis  ... 

Potassa  Cciustica  . 

Potassa  Sulphurata,  2-8  gr.  ... 
Potassic  Aperient  (et  c.  Pot. 

Sulphoc.),  1  dr . 

Potass.  Acetas,  10-60  gr. 

„  Argent.  lodid . 

,,  Arsenis,  1/32  to  1/16  gr. 

„  Benzoas,  15-20  gr.  ... 

,,  Biboras.  . 

,,  Bicarb.,  5-20  gr, 

,,  Bichrom.,  1/10-1/5  gr. 

,,  Binoxalas  . 

,,  Bismuthyl  Tart.  &  Pot. 

Sod.  Bi.  Tart. 

,,  Bisulph,  . 

„  Bitart,  15  to  60  or  240  gr. 

,,  Boro-tart.,  20  to  40  gr. 

,,  Bromid.,  5-30  gr.  710  &  152, 

276 

,,  Cantharidas,  1-400  to 

1-200  gr.  hypod.  ...  269 
,,  Carb.,  5  to  20  gr.  ...  711 

,,  Chloras,  5-15  gr.711, 154,  276 

,,  Chlorid . 712 

,,  Chloroplatinite  (and  ate)  878 

,,  Chromate  .  189 

,,  Citras,  15-60  gr.  ...  712 

,,  ,,  Eff.,  1  dr.  ...  — 

,,  Cyanidum  (1/12-J  gr.) 

712  &  154 

,,  Dihydric  phosph.  ...  718 

,,  Ferrocyanidum,  8  gr.  712, 

183,  362 

,,  Formas,  1-6  to  3  gr. ...  35 

,,  Glyceroph.,  3-8  gr.  ...  38 

,,  Guaiac-sulphon.,15  gr.  448,70 

Hydroocidum  ... 

Hypophos.,  1  to  6  gr. 
Iodidum,  5-20  gr. 

Margosate 
Metabisulphis  ... 

Nitras,  5  to  20  gr.  . 

Nitris,  i  to  It  gr.  . 

Osmas  . 

Oleas  ... 

Oxalas  Acid  ... 

Percarbonas  ... 

Permang 1  to  3 

552  &  15 4,  276 
,,  Snake  B.  Lancets  554 
Permang,  Spray  for  C. 

Sp.  Fever  . 

Persulph . 

Phosphas,  1  to  10  gr.... 

,,  Acid 

Pi  eras . 

Pyroborate  . 

Quadroxalate . 


33 

33 

33 

33 


708 
691 
712 
...  842 

...  154 

...  716 

...  717 

...  834 

601,  760 
...  61 
...  153 

gr. 


912 

161 

718 

718 

63 

12 

61 


33 

33 

33 

33 


33 

33 

33 


Page 

67 

778 

173 

835 

717 
353 

718 

717 

718 
718 


33 

33 

35 


Potass.  Salicylas,  5  to  30  gr.  ... 

Silicas . 

Silver  lodid . 

Succinas,  5  to  10  gr.  ... 
Sulphas,  15  to  45  gr. ... 

,,  and  Anaesthetics  ... 

„  Acid  ...  .  ... 

Sulphocarb.,  10  gr.  ... 
Sulphocyauid.,  f  to  3gr. 

Tart.,  §  to  4  dr. 

Tart.  Acid,  15  to  60  gr.718,1 54 
„  Telluras  ...  ...  536 

„  et  Sodii  Tart.,  120-240gr.  782 

„  Tetroxalas  .  61 

Potassio -Mercuric  Iodide  463,  419 

Potassium  .  708,152 

Potato,  Bacteriological  .  ...  619 

„  Starch,  839  ;  in  Bread  1 1 7 

,,  Sweet  . .  864 

Potentin  Pilula  Co.,  3-6  p.d.  ...  871 

Potion  Gommeuse  .  i 

Potion  Iodurde,  3  oz.  in  dil.  ...  716 

Potter’s  Asthma  Cure .  717 

Potter’s  Walnut  Juice  Hair  Dye  308 

Potus  Imperialis  .  718 

Poudre  centre  coryza .  557 

,,  d’lpecacuanha  Opiac6e, 

Max.  single,  15  grains  525 

de  Beglisse  Co . 860 

de  Scilie  .  885 

de  Strophanthine  au 

Centieme,  Max.  single  |  gr.  790 
Powell’s  Balsam  ...  . .  634 

Prayer  Beads .  832 

Precipitate,  Black,  458 ;  Bed, 

477  ;  White . 458 

Precipitd-  Blanc.  .  ...  ...  473 

Precipitin .  896 

Preface  to  Vol.  II .  iv. 

Prescriptions,  Analysis  of  D.D.A.1015 
Preservative  Solution  .  ...  19 

Preservatives  in  foods  (Ben¬ 
zoic),  2,  432,  493  ;  Salicylic, 

1 3  ;  against  moulds .  498 

( See  also  Milk,  etc.) 

Pressure  Sterilisers  ...  ...  259 

Prickly  Ash  .  ...  894 

Primula  obconica  .  878 

Procaine...  .  346,  69 

Producer  Gas  ...  ...  ...  501 

Proflavine,  306,  238  ;  Bougies,  306; 
Patents,  306 ;  Antiseptic 

Power.  306 ;  Tablets .  306 

Prohibition  ...  ...  ...  117 

Proof  Spirit  .  114&23 

,,  ,,  Conversion  Factors  115 

Prophylactic  Ointment  458,  474,  82 
Proposote,  10  m,  ...  387,  534 

Proponal,  2  to  8  gr.  ...  820  &  238 

Proprietary  Foods,  590 ;  Medi¬ 
cines,  621  ;  Bill  .  623 

‘Propyl’  . 

Propyl  Ale.  Normal  ...  124 

„  „  Iso .  122,28 

Propylene  ...  •  •  123, 291 
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Propyl-piperidine  .  381 

Prostate  Gland  .  973 

Protargin  Mild,  176;  Strong...  177 

Protargen  .  177 

Protargol  and  Sterules  of  ...  177 

„  Jelly  .  177 

Protective  Colloid  ...  ...  363 

Protein  Therapy  ...  ...  664 

„  Non-specific  in  Arthritis  675 
„  Skin  Tests  ...  ...  664 

,,  Shock  ...  ...  ...  673 

Protein  Test  Papers  .  665 

Proteins,  Food  ...  ...  94,95 

Protoactinium  ...  ...  ...  331 

Protoxalate  de  Fer,  1  to  5  gr. ...  417 

Protozoa,  see  Amoebae 
Pruni  V irginiance  Cortex  878,154 
Prunus  var .  ...  151 


Prussic  Acid 
Pseudaconitine. . . 

Psicain . 

Psoralia... 

Psoriasis . 

Psychotria  Ipec. 
Psyllii  Sem. 

Ptero  carpus 


...  43 

20 

...  354 

...  167 

...  1085 
...  523 

...  879 

865,  879 


Ptomaines  . 1104  &  502 

Ptyalin  ...  ...  76 

Puerperal  Fever  Serum  928,  1086 

Puff  Ball  .  ...  ...  ...  868 

Pugh’s  Stain  ...  ...  ...  535 

Pulegium  .  879 

Pulmonary  Catarrh  Vaccines  in  907 
Pulsa,  2  dr.  ...  ...  ...  848 

Pulsatilla,  879 ;  Pulque.  ...  879 

Pulverette  Powder  Pills  ...  698 

Pulv.  A.P.C.,  12  grs .  76 

,,  Acetanilid  Co.,  3  to  5  gr.  3 
„  Aloes  c.  Canella,  3  to  10  gr.  138 

,,  Amygdala  Co .  152 

„  Antimonialis,  3-6  gr.  ...  166 

,,  Aromat.,  15  gr.  ...  846,  895 

,,  Aspirin  Co.,  12  gr.  ...  76 

„  Basilicus,  4  to  8  gr.  ...  475 

„  Bismuthi  Co.  (et  c.  Morph.)  236 
( Caution  !  2  Forms.) 

„  Calc.  Chlorinatse  Ac.  Boric  48 
,,  Calcii  Glycerophosph.  c.  37 
,,  ,,  Lacte  Exsicc.,  £  oz. ... 

,,  Catechu  Co.,  10-60  gr.  ... 

,,  Cinnamoni  Co.,  10  to  60  gr.  298 
„  Cretce  Aromat.,  10  to  60  gr,  629 
,,  „  Aromat.  c.  Opio,  10 

to  60  gr.  .  ...  629 

,,  Cretse  Co.(U.S.),av.  30  gr.  383 
,,  Doveri,  5  to  15  gr.  ...  525 

,,  Dyspeptic  Co. ;  Bism. 

Carb.,  Sod.  Bic.,  Mag. 

Carb.  ad.  p.  mg.,  dose  1 


drachm... 


,,  Effervescens  Co.  .  ...  782 

,,  Elaterin  Co.,  1  to  4  gr. ...  855 

„  Glyceroph  Co..  1  to  2  dr.  40 
,,  ,,  cum  Lacte,  4  oz.  ...  37 

„  Glycyrr.  Co.,  60  to  120  gr.  860 


Name.  Dose. 

Page 

Pulv. 

.  Glycyrr  Co.,  e sine  Saceh. 

860 

yy 

Gregory,  10  to  60  gr.  ... 

881 

Guaiaci  Co.,  20-40  gr.  ... 

797 

yy 

Hypoph.  Co.,  1  to  4  gr.  ... 

692 

y  y 

Ipecac.  Co.,  5  to  15  gr.  ... 

525 

yy 

Jacobi  ( Antimonial ),  3  to 

6  gr . 

166 

yy 

Jalapce  Co.,  10-60  gr.  ... 

864 

y  1 

Kaladance  Co.,  10  to  60  gr. 

865 

yy 

Kino  Co.,  (5%  Opium),  5 

to  20  gr..  . 

— 

yy 

Lecithin,  10  to  15  gr.  ... 

541 

yy 

Liquiritse  Co.,  60  to  120  gr 

860 

yy 

Lobelise  Co. 

717 

yy 

Magnes.  Boro-Cit.  Co.  ... 

11 

yy 

Mag.  Hydrox.  c.  Carb.,  1 

y  y 

to  2  dr.  . 

546 

Menthol  Cocaine  Co. 

557 

yy 

Morphinse  Effervescens... 

563 

y  y 

*  Old  English  ’  Fever  ... 

738 

y  y 

Opii,  £  to  2  gr. 

625 

yy 

Opii  Co.,  5  to  15  gr. 

630 

y  y 

Papain  Co. 

652 

yy 

Pectoralis,  60-120  gr.  ... 

860 

y  y 

Pil.  Coloc.  Co.  ... 

380 

yy 

Potass,  Chloratis  Co. 

711 

y  y 

Pot.  Nitritis  Co.,  434  gr. 

717 

yy 

Potassii  et  Sodii  Chloridi 

Co.,  i  dr.  . 

712 

„  pro  Pedibus  .  142 

„  Quin.  Co.,  12  gr .  738 

,,  Quin.  Arsen.  Hydrarg  et 

Ipec.  Co.  .  738 

„  Rhei  Co.,  10-60  gr.  881,157 
,,  Posse  Co.  ...  ...  876 

,,  Salicyl.  c.  Talco.  ...  66 

,,  Santonini  Co.,  5  gr.  ...  760 

,,  Scammonii  Co.,  10  to  20  gr.  — 
,,  Soda!  Tart.  Eff.  ...  ...  782 

,,  Sodii  Chloridi  Co.  (gargle)  770 
„  „  Nitritis  Co.  579,  717 

„  Succ.  Papav.  Cap.,  £  to 

2  gr . 625 

,,  Tragacanthce  Co.,  10  to  60 

gr . 814 

„  Zinci  et  Amyli  .  829 

„  „  01eab.Co.(p.  Pedibus)  142 

Pumpkin  ...  853,  876,  504 

Punica  Granatum  ...  ...  660 

Punicine.. . 661 

Purgatives,  1048  (see  also  Hyp. 
Purgatives). 

Purgen,  i  to  8  gr . 677 

Purging  Agaric . 836 

„  Salt,  Tasteless...  ...  776 

Purin  derivatives . 637,  202,  383 

See  also  Nutrimenta 
Purpuric  Fever,  Malignant  ...  909 

Pus  in  Urine  . . 383 

Pussy  Willow  ...  883 

Putty  Powder .  888 

Pyelography  .  297,  298 

„  Sodii  Iodid.  775,  297,  298 

Pyoktanin  .  320 

Pyraloxin  .  64 
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Pyorrhoea  alveolaris  (Emetine 
in,  530),  926 ;  Ionisation 

for  .  290 

Pyramidon,  5-8  gr.,  and  Salts, 

8-15  gr.,  330,  238  ;  Blood  Test  412 
Pyrazolonum-Phenyl-di- methyl. 

Salicyl.  .  329 

Pyrethri  Flores  and  Radix  ...  880 

Pyridine,  5  to  10  m.  ...  873,  880,  28 
„  Carbonic  Ac.  Diethyl¬ 
amide  ...  ...  265 

Pyrocatechin  ...  .  171 

Pyrogallol  \  to  1£  gr . 64,  6 

,,  Acetate  ...  ...  64 

„  -Bismuth,  2  to  8  gr.  238 
„  Hair  Dye  ....  ...  34 

,,  Oxidatum  ...  ...  64 

,,  Triacet.  ...  ...  65 

Pyrogenic  Therapy  .  673 

Pyroleum  betulse,  lithanthracis, 
oxycedri  and  pini  Extractive 
Tar  residues,  P.  Svec. 

Pyrometers  ...  ...  ...  261 

Pyromucic  Aldehyde  ...  ...  132 

Pyronin...  ...  ...  ...  549 

Pyrosin  ...  ...  ...  ...  339 

Pyroxylic  Spirit,  30  to  60  m. ...  119 

Pyroxylin  .  359 

Pyuria  ...  ...  ...  ...  534 

Quackery  . v  622 

Quassia,  Quassia  and  Supposi¬ 
tories  . 880 

Quaternary  Compds  . 

Quebracho  .  •••  §80 

Queen’s  Boot  ...  ...  •••  888 

Query’s  Serum .  585 

Queues  de  Cerise  ...  •••  660 

Quevenne’s  Iron  ...  ...  411 

Quillaia .  ...  831 

Quince . 8oo 

Quinetum  . 

Quinic  Acid  .  •••  *30 

Quinidine  ...  719,  720,  156 

„  in  Auricular  fibrillation721, 15? 

„  Hydrochlor.  .  722 

,,  ,,  Acid  ...  -.  7-2 

,,  Periodide,  1£  to  3  gr.  135,  723 

,,  Sulph..,  5  to  10  gr.  720,  276 

„  Slipules,  5  and  6  gr.  ...  722 

„  Sulph.  Acid  ...  722 

Quinina,  1  to  4  gr .  ( Antimalarial 

15  gr.)  . .  '25 

„  as  Local  Anaesthetic  ...  731 

Quinine  Absorp.  &  Excretion  746,1 55 
„  ‘  Activated  ’  132,  536,  743 

,,  Base  prepns.  ...  732, 

,,  Estimation  . 

and  Bacteria  ...  •••  155 

,,  Ether  and  Olive  Oil  Mix¬ 

ture  for  Bectal  Anses- 

thesia .  •••  1^8 

„  Excretion  . .  IS? 

,,  Hsemoglobmuna .  <3/ 

,,  Hydrogenation . 


Name.  Dose.  Page 

Quinine  as  Local  Anaesthetic  ...  731 

„  and  Black  Water  Eever...  737 

,,  Soln.  Isotonic  .  731 

„  in  Precipitating  Labour  108,748 


736 
...  288 
...  746 

...  725 

...  746 

725,  155 
155,  238 
...  728 

743 
746 

745 

746 

745 
748 
743 
257 

748 

747 

746 

747 

743 
746 

749 

744 
744 
735 

28 
735 
730, 261 


in  various  affections 
,,  Ionisation 
,,  opsonised 
,,  production 
„  per  Bectum 
,,  Synthetic 
,,  Tests  for... 

,,  Wound  Treatment 
Quinine  in  Malaria 

,,  absorption  and  excretion 
,,  intramuscular  use 
,,  „  necrosis  from 

,,  intravenous  use 

,,  in  England  . 

,,  oral  use . 

,,  Paramecia  Tests 
,,  pregnancy,  during 
,,  prophylactic  use 

,,  rectal  injections . 

,,  relapses  ... 

„  standard  treatment 
,,  subcutaneous  use 
„  toxic  effects 

,,  with  Calomel  . 

Arsenic  •••  , , , 

Q  uininse  Ace  tyl-Salicyl'. ,  1  to  5  gr 
„  Aceto-Coumaras,  3  to  5  gr. 

,,  Aceto  Salicyl.  Sulph. 

,,  Acid  Hydrochlor. 

,,  Arsenas,  J  to  i  gr. 

,,  Benzo  Sulphon-Amino- 
plienylarsonas 
,,  Bisulph.,  1  to  10  gr. 

,,  Cacodylas,  H  to  4  gr.  ... 

,,  Camphoras,  1  to  10  gr. ... 

,,  Carbonate  ... 

,,  Citras,  1  to  5  gr.... 

.  Di-ethyl-barbiturate  ... 

,  Di-HCl.,  1  to  10  gr.  ... 

,,  Ethyicarb.,  3-15  gr. 

,,  Ferri  Citras,  5  to  10  gr.... 

,,  Fluorid.,  1-20  to  i  gr. 

,  Formas,  ‘  Basic 

1  to  3  gr.),  1  to  5  gr. 
and  ‘  Neutral  ’ 

„  Glyceroph.,  3  to  8  gr.  ... 

,,  Hi  and  HI.  Acid,  1  to  5 
gr. 

„  HBr,  1  to  5  gr.  ...  — 

„  Acid.,£  to2  gr.(hyp.) 

’’  HCl,  1  to  10  gr.  ...  728,  276 

„  Acid.,  1  to  10  gr.,  i 

to  2  gr.,  hyp.  730,  27b 

„  „  IntravInj.4tol5gr^ 

Carbamid.,  5  to  15  gr. 
-Sulph.,  1  to  10  gr. 

”  Hypophosph.,  1  to  5  gr. 

„  lodas.,  1  to  5  gr . 

,,  Iodide  and  Acid  . 

,  Iodo-BismuthaGe  . 


(svibcut. 


f26 

208 

739 

726 

726 

742 

726 

820 

730 

741 

726 

833 


727 

38 

732 

727 

727 


745 

731 
742 

732 
742 
732 
243 


728 
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Name.  Dose.  Page 

Quin.  Lactas,  1  to  5  gr.  ...  732 

Lygosinas,  1  to  3  gr.  ...  742 

Mannitol  ...  ...  133,  732 

Nasal  Douche  .  737 

Nucleinas,  1  to  5  gr  ...  734 

Periodic!.,  1£  to  3  gr.  135,  734 
Phosphas.,  1  to  6  gr.  ...  734 

Quinas,  1  to  10  gr.  ...  734 

Salicylas,  2  to  6  gr.  ...  734 

Sulphas  (Acidus,  1  to  10 
gr.,  739,  276),  735,  238,  276 
Sulphocarb.,  1  to  6  gr.  ...  742 

Tannas,  1  to  4  gr.  ...  740 

Tylmarin,  3  to  5  gr.  ...  28 

and  Uran.  Chlor.,  3  to  6  gr.  356 
Urea,  5  to  15  gr.  ...  731 

Urethane,  £-3  gr.  ...  740 

Valerianas,  1  to  4  gr.  ...  741 

for  Varicose  Veins  ...  741 


Quinoform,  1  to  5  gr.  . 

•  •  • 

727 

Quinoidine,  2  to  4  gr.  . 

•  •  • 

742 

Quinol,  £  to  5  gr. 

... 

863 

Quinoline,  316 ;  Blue  ... 

.  .  . 

317 

,,  Tartrate. 

... 

316 

Quinones  . 

... 

167 

Rabies 

568 

Radiant  Heat . 

314 

Radioactive  Constant  ... 

... 

326 

,,  Elements  Table  and  Notes 

on 

327- 

-330 

Radioactivity,  Induced 

... 

336 

Radio  Elements,  Identity  of 

... 

331 

Radiology  . 

... 

291 

,,  Erlangen  Treatment 

... 

306 

( See  also  X  rays). 

Radiomalt  . 

•  .  • 

549 

Radiomulsin  . 

... 

597 

Radiostoleum  . 

... 

597 

R,adiostol  . 

... 

597 

Radio-Synthesis 

... 

350 

Radio-Thorium . 

... 

325 

RADIUM . 

... 

322 

„  Applicators 

.  .  • 

338 

„  Average  Life 

... 

326 

,,  Bacteria,  action  on 

... 

33S 

,,  Bromide  ... 

... 

324 

,,  Chemical  effects  from 

... 

339 

„  Characters 

... 

324 

„  Commerce  of 

... 

323 

,,  Constants 

... 

326 

,,  Curie  Mme.,  discovery 

... 

322 

,,  Detection  in  the  human 

body  . 

... 

346 

,,  Disintegration  ... 

326, 

331 

,,  Distance  Filtration 

*  .  , 

338 

Distribution  and  excre¬ 
tion  after  giving  ...  339 

Electrical  properties  ...  324 

Electroscope  ...  ...  334 

Emanation  ...  335,349 

,,  Mache  Unit  ...  336 

„  ‘Seeds’  .  349 

,,  Standards...  ...  336 

,,  Therapy  .  34S 


yy 


5  5 


N  ame.  Dose.  Page 

Radium  Emanation  Water  ...  350 

Half  Value  .  326 

Heat  Evolution .  335 

Histological  changes  from  339 

In  Atmosphere  ...  ...  338 

Induced  Activity  ...  336 

Institute  Reports  348  et  seq. 
Katanga  Co.  ...  323,  326 

Luminous  Paints  333,  334 
Mache  Units  ...  ...  336 

Manufacture  ...  ...  322 

Mesothorium  in  ...  325,  334 

Mud  ...  ...  ...  350 

Ocular  Therapeutics  ...  341 

Ointment...  ...  ...  350 

Paints  ...  ...  333,  334 

‘Period’...  ...  ...  326 

Properties  ...  324  et  seq. 

Rays,  a.  332,  p  334,  y  334 
,,  Wave  Length  ...  340 

Relation  c.  Uranium  ...  326 

Screens .  349 

Solution .  325 

Sources . ...  323 

Sea  Water  .  350 

Standard .  ...  325 

,,  International  ...  325 

Tests  for  purity .  325 

,,  ,,  Mesothorium...  325 

Therapeutic  Use .  338 

,,  aftereffects  ...  346 

,,  Artificial  Menopause  344 
‘  Bomb ’  Treatment  342 
Bomb :  Free  loan. 

Ra  Comm.  5  Ade- 
phi  Terr. — B.M.J. 
ii./29,636. 

,,  Cross  Fire . 

,,  Clinical  Index  ... 

,,  Containers  (Tubes, 
Needles,  Plaques,  etc.) 

,,  in  France  and  Bel¬ 
gium  . . . 

, ,  in  malignant  disease 
,,  in  non  -  malignant 
cases 

,,  M.R,.C.  Reports 

,,  Menorrhagia 
,,  Needle  results 
,,  Screens 
,,  Spread  Surface 
,,  To  replace  surgery 
„  Wax  for  ...  33S, 

Transmutation  Table  ... 

Yield  from  Pitchblende... 


y  y 
yy 


y  y 
yy 


Radix  Fraseri 

Radon  . 

Ragazzoni’s  Injection  .. 

Ragweed . 

Ragwort . 

Rami  Syrup  . 

Ramsay  on  Emanation 
Ranunculus  Ficaria 

Rape  Oil  . 

Rasorite.. 


346 

347 

348 

343 
340 

340 
347 

344 

341 

349 

345 

342 

343 
328 
324 
845 
349 


665. 886 

665. 886 
246 

335 
881 
764 
3 
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Name.  Dose.  Page 

llasob  ...  ...  ...  ...  844 

Raspberry  .  882,  883 

R-at  poison,  Arsenical  . .  ...  35 

Rats,  Squill,  etc.,  for .  885 

Ravaut’s  Paste  .  .  536 

Ravogli’s  Liniment  ...  ...  17 

Raw’s  Tuberculin  ...  ...  941 

Rayon . 439 

Rebipel  Agar  ...  ...  ...  437 

Receptors  ...  ...  ...  897 

Reclus  Pomade  .  329 

Reconstituted  Cream  ...  ...  487 

Rectified  Spirit  .  ...  ...  113 

Rectal  Feeding,  see  Enema ta...  402 

Recurrent  fever  ..  ...  588 

Red  Biddie  ...  ...  ...  26 

Red  Bone  Marrow  ...  ...  958 

„  Gum,  5  to  20  gr .  856 

,,  Lead  .  ...  ...  ...  707 

,,  Neutral  ( see  also  Neutral  R.) 

...  927  &  437 

,,  Precipitate  .  .  477 

„  Root . 866 

,,  Sanders’  Wood  .  879 

,,  Scarlet  .  313 

,,  Soudan  III.  .  .  326 

„  Water  Fever  .  191 

Redwood  Viscometer .  143 

Refrigeration  .  22, 483 

Regenerative  Tablets,  6  v.d.  ...  769 

Regional  Anaesthesia  &  Novocain  347 
Reichard’s  Test. .  ...  ...  68 

Reinsch’s  Test  .  ...  ...  37 

Relapsing  Fever  190,  485  &  588 

Remijia  Species  .  387 

Remittent  Fever  applied  to 

varied  malaria  types  v.  558 

,,  ,,  Bilious  .  613 

Renaglandin,  Renastyptin  ...  976 

Renal  Function  Tests  ...  62,  384 

Renner’s  Lymph  .  953 

Rennet,  Essence,  Tablets  ...  661 

Rennin  589,  037,  661  &  76,  77,  417 

Runninogen  . 41 1 

Rennin  Zymogen  .  4i 7 

Resina  ...  ...  •••  •••  881 

„  Carbolica,  R.D.H.  ...  x8 

„  Ipomcese .  864 

,,  Jalap,  2  to  5  gr.  .  ...  o64 

Resistance,  Electric  ...  •••  283 

Resorcin,  1  to  5  gr.  750,  6,  238,  276 

„  Blue  .  9} 

,,  Hair  Lotion  .  751 

,,  Hexyl,  2  to  10  gr.  ...  75o 

,,  Ichthyol .  505 

■  -monacetate  .  752 

„  pbthalein  Anhydride  ...  678 

Test  for  HC1.  and  Ligne- 

fied  Tissue  .  416 

Resorcinol  750 

Respiration,  Artificial .  146 

Respirator  Solution  ...  ...  94 

Rest  Light  ...  .  779 

Retinal  Extract,  2  dr . 961 

Reudel  Bath  Saltrates .  6J4 


Name.  Dose.  Page 

Revelliod’s  Method  .  235 

Rhamni  Frangula?  Cortex  ...  858 
,,  Pursh.  Cort.,  3  to  15  gr.  276 

Rhatany  Root . 866 

Rhei  Radix,  15  to  30  gr.  881, 157 
Rheumatism  Serum  and  Vaccine 
(v.  also  Therap.  Index)  927,  928 
Rheumatoid  Arthritis — B.  Coli 
and  B.  Typh.  in,  675,  915,  1088 

Rhigolene  . 660 

Rhinoculin  .  350 

Rhizopus  ...  ...  ...  498 

Rhodailin.  ...  ...  ...  764 

Rhodamines,  678;  Rhodinol...  166 
Rhotanium  ...  ...  ...  878 

Rhubarb  Leaves,  882  ;  Root  ...  881 

Rhus  Aroma t.,  882 ;  Glabra, 

882;  Toxicodendron  ...  882 

Rice,  S39  and  Beri-Beri  593,  505,  506 
Richardson’s  Solution  ...  440 

Richmond’s  Nessler  Reagent...  419 

Ricinus . 620 

Rickets,  10S8  (see also  Accessory 
Food  Factors,  594  &  98  et  seq.) 
Rickets,  Light  in  relation  to  596 

Rickettsia  ...  ...  ...  609 

Rideal- Walker  Coefficient  ...  262 

„  of  Oils .  128 

Riegler’s  Test  ...  ...  ...  360 

Rimini’s  Test .  370,  481 

Ringer’s  Solution  ...  ...  767 

Ringworm,  Fungi,  569  ;  Oint¬ 
ment,  704  ;  Infective  period  996 
„  Thallium  Acet.  for  ...  891 

Rivanol  ...  ...  ...  •••  307 

Robert’s  Test .  363,  378 

Rochelle  Salt,  120  to  240  gr....  782 

Roche’s  Embrocation . 634 

Rodinal  ...  ...  ...  •••  296 

Roeder’s  Gut .  542 

Roentgen  Rays . £31 

Rogers,  Sir  L.,  on  Dysentery 

526,  527,  529 

Romanowsky’s  Stain .  398 

Rongalite  ...  •••  •••  204 

Room  Disinfection  127,  131,  18,  272 
Rosa  Damascena,  876:  Gallica  882 
Rosalane  .  ...  •••  461 

Rosaniline  HCL,  £  to  4  gr.  ...  320 

„  Dyes  .  2,  598 

Rose  Bengal  .  148 

Roseberrys  Mist.,  1  oz .  738 

Roseine  and  Acetate .  320 

‘Rose  Oil”  .  312 

Roseola,  Epidemic  .  996 

Rosettol . 876 

Rosindol  Reaction  . 437 

Rosolic  Acid  ...  189,413  ^99 

Ross,  on  Malaria  Relapses 

74o,  /4-Oj  / 4- < 

Rothera’s  Test .  21,  359 

Rouge,  Polishing  •••  •••  ^3 

Roux’s  Stain  ... 

Rubber,  India,  270  and  56  ; 

Bandages . 


536 

270 


730 
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Name.  Dose. 

Page 

Rubber,  Dental 

•  •  • 

270 

,,  Gloves 

270, 

261 

Rubella  ... 

... 

996 

Rubia  Tinctorum 

•  •  • 

882 

Rubine  ... 

•  •  • 

320 

Rubini’s  Camphor,  2  to  5  m. 

•  •  • 

264 

Rubus  Chamaemorus,  etc. 

•  •  • 

882 

„  Villosus  ... 

•  •  • 

883 

Rue,  883 ;  see  also  Harmine 

... 

861 

Ruhmkorff  Coil . 

... 

291 

Rum  ...  ...  ... 

... 

26 

Rumex  Sp.,  Rumicin,  1  to  4 

gr. 

883,  167 

Rusby  H.  H.  on  Cinchona. — - 
C.D.  and  P.J.,  Oct.  5,  ’20. 

Ruspini’s  Styptic 

... 

634 

Russ.  Hemp  Seed 

... 

845 

Russian  Paraffin  Liq.  . 

.  .  . 

655 

Russo’s  Test 

605 

Russolax,  2  to  4  dr.  ... 

... 

655 

Ruta 

... 

883 

Rutile  ... 

... 

58 

Ryutan  .  . 

... 

859 

Sabadilla  (Cevadilla)  ... 

893 

Sabal 

... 

885 

Sabina  ... 

... 

883 

Sabouraud’s  Pastelles,  Milk 

Serum... 

... 

548 

Sahromin,  15  to  45  gr.... 

... 

523 

Saccharas  Ferricus 

... 

411 

Sacch.  Ferric  Oxide,  10  to  40  gr. 

415 

Sacharated  Iron  Carb.,  10 

to 

Name.  Dose.  Page 

Sal  Emsanum,  Fact,,  781 ;  II un- 
yadi  Janos,  Vichy,  Wild- 


ungen  . 

...  781 

„  Enixum  . 

...  718 

„  Limonis  . 

61,  238 

„  Marinum  Artif. 

...  770 

,,  Polychrestum,  30  to  120  gr.  718 

Salad  Oil  .  . 

263,  619 

Salas  pin,  5  to  15  gr.  ... 

74 

Sale  of  Food  and  Drugs  Act. 

...  491 

Salep 

...  883 

Saletin,  5  to  15  gr. 

74 

Salicifrice 

...  762 

Salicinum,  5  to  20  gr.  ... 

80,  238 

Salicyl.  Piperaz,  2  to  5  gr. 

...  703 

„  Salicylate,  15  gr. 

73,  238 

,,  Sulphonic  Acid  ... 

...  361 

Salicylic  Cream,  1  in  61 

66 

,,  Gauze,  Lint,  Wool 

67 

Salicyl  Santalol... 

...  623 

Saligenin,  10  gr. 

79 

Salicylosol  . 

67 

Saline  Gelatin  ... 

...  424 

„  Normal  ... 

...  767 

,,  Solubes,  Sterules 

...  767 

Saline  and  Ether 

...  105 

,,  Hyper  and  Hypotonic 

...  768 

Salipyrin,  15  to  30  gr.... 

...  329 

Salit  (inunction),  I  to  1  dr. 

...  73 

Saliva 

77 

Salix,  var.,  Nigra  Discolor 

...  833 

Salmonella  bacteria 

...  509 

Salodine  . 

...  714 

30  gr . 

...  411 

Sacch.  Iron  Posph.,  5  to  10 

gr.  415 

Saccharides 

94 

Saccharin,  1-  to  2  gr.  754  &  238.  277 

,,  Tablets . 

...  755 

Saccharomyces  Cerevisue 

(see 

also  Yeast)  ... 

...  279 

Saccharosan 

...  758 

Saccharose 

...  755 

Saccharum  Amylac.  ... 

...  426 

,,  Lactis  ... 

...  866 

,,  Purificat. 

755,  157 

„  Saturni,  1  to  5  gr. 

...  705 

Sachs-Georgi  Reaction. . 

...  533 

Sacred  Bark 

...  276 

Saffron  ...  . 

...  852 

Safranine  Test  . 

378, 505 

Safrol,  20  to  30  m. 

...  884 

Sagapenum,  883;  Sage 

...  883 

Sahli’s  Caps  . 

698,  61 

St.  Ignatius  Bean 

...  599 

St.  Ivel  Lactic  Milk  and  Cheese  59 

,,  Jacob’s  Oil 

...  634 

St.  John  Long’s  Liniment 

...  700 

Saiodin,  15  gr.  . 

...  522 

Salacetin  . 

...  74 

Salacetol,  10  to  30  gr.  ... 

80,  238 

Sal  Acetos  . 

61 

„  Alembroth  &  Injection 

472,  274 

,,  Ammoniac  v.  Ammon.  Chlor. 

”  Bromatum  Eff.,  60  to  120  gr.  771 
„  Carolinum,  20  to  60  gr.  ...  780 


Salol,  oto  15  gr.,  81, 240;  c.Cam- 
phora,  82  ;  Catheter  Oil,  82  ; 
Collodion,  82  ;  Emulsion,  82  ; 
Mouth  Wash,  81  ;  Pill  Coat- 


ing 

82, 

697 

Salophen,  10  to  15  gr.  . 

•  •  • 

90 

Saloquinine 

Salt,  Table,  766 ;  with 

Pot. 

249 

Chlorid. 

... 

712 

,,  Iodised 

... 

714 

„  Baths,  770,  779 ;  Salt  free 

„  diets  . 

770, 

766 

,,  of  Sorrel  . 

... 

61 

„  of  Tartar  711 ;  of  Lemon 

61 

,,  Packs 

... 

768 

,,  Anti-Catarrhal,  etc. 

... 

18 

Salts,  Mineral  in  foods. . 

96 

Salufer 

778 

Salurene  ... 

... 

453 

Salvarsan,  0'1  to  0*4  Gm. 

194,  39 

,,  Silver,  0’1  Gm. 

203 

„  Sodium,  0‘3  to 

0*45 

Gm. 

... 

202 

Salvarsanised  Serum  ... 

200 

See  also  Arsenobenzol. 
Salve  Soap,  870  ;  Salvia 

883 

Sambuci  Flores,  883  ;  Sanagen 

38 

Samsonite 

... 

575 

Sanaphos,  2  dr.... 

... 

38 

Sanatogen 

... 

38 

Sandal  Wood  Oil ,  5-30  m. 

... 

622 

Sandarach  Solution 

... 

697 
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FIGURES  IN  HEAVY  TYPE,  e.(J.  100,  REFER  TO  VOI.  II. 


Name.  Dose.  Page 

Sander’s  Wood,  Red .  879 

Sandoz  Felamine  .  454 

Sanguinarin,  i  to  1  gr.  ...  884 

Sanguis  Draconis,  854;  Sangui- 
suga,  vide  Hirudin es  ...  961 

Sanitary  Towels  ...  436,  786 

Sanitas  and  Preps.  ...  701,264 

Sanmetto  ...  885 

Sanodora  Moss  Sheets  .  ...  786 

Sanocrysin  ...  ...  ...  219 

Sanogyl  ...  ...  ...  ...  203 

Sansiviera  ...  ...  ...  884 

Santalol,  Caps.,  5  m.  Forma- 

gules,  Tabs.,  3  m.  622,  13S 
„  Methyl  Salicyl.,  4  m.  623,  240 
,,  Salicyl-ester,  15  to  30  m.  623 

Santalum  Rub.  .  879 

Santal  Oil  . 622 

Santheose  .  •••  805 

Santoninum,  1  to  3  gr.  759,  240 
,,  Golden,  2  to  5  gr.  ...  760 

Santyl,  1 5  to  30  m.  ...  ...  623 

Sanusia  Sempules  ...  ...  236 

Sapo  Anim ..  Bur.,  Kalinus 
Medic.,  Moll.,  760,  761, 158  ; 

Moll. peroleat,  761  ,*  Venetus, 

Virid,  760  et  seq.  See  also 

Castile  .  •••  158 

„  Lanolin  . 

,,  01.  Tereb . 701 

„  Superadipat.  .  761 

„  Thymol  .  811 

Sapones  ...  ...  •••  760  &  158 

Saponification,  Bolton’s  way 

without  soap  ...  762 

„  Nos.  of  Fats  ...  159 

Saponins  .  334 

Sapotoxin  .  3»1 

Sappan . 361 

Sarcinse .  413 

Sargol  ...  .  63  4 

Sarkosm...  , , ,  ...  . , . 

Sarste  Radix,  Sarsaparilla  ...  884 

Sassafras . 884 

Sassy  Bark  .  109 

Sauce  Preservatives  .  5U0 

Sauerin .  0/ 

Saurolo . •••  503 

Saussurea  . ,  . 

Savaresse’s  Capsules  ...  ••• 

Savory  and  Moore’s  Food  ...  59U 

Savin  Oil,  1  m.,  883  ;  Saw-Pal¬ 
metto,  4  to  2  dr. 

Sawyer’s  Ointment 
Saxin 

Saxonite...  •••  •••  _  ••• 

See  also  Therap. 


885 

525 

754 

575 


Scabies  Ungt. 

Ind . 

Scales’  Benedict  Test 
Scammonice  Bad.  ( Res 


799 
...  371 

3-8  gr.) 

864,  885,  160 
864, 885 
864,  885 


Scammonin,  1  to  5  gr. 

Scammonium,  5  to  10  gr. 

Scarlatina  and  Vaccine  929,  570,  574 
„  Infective  Period  .  •••  9^6 


Name.  Dose.  Page 

Scarlatina,  Dick  Test  &  Pro¬ 
phylaxis,  929 ;  Schultz- 
Charlton  Reaction  929  fc  570 
,,  Serum  ...  ...  928, 929 

Scarlet  Colors .  313,  277 

„  Non -staining  .  313 

Sceleth’s  Method  .  628 

Schedule  of  Poisons  .  998 

Scheele's  Green,  1/100  to  1/25  gr.  184 

Seheibler’s  Reagent  .  69 

Schereschewsky’s  Quin.  Ung.  729 

Schiassi’s  Method  .  517 

Schick  Test  in  diphtheria  ...  538 

Schierling.  ...  ...  •••  381 

Schiff’s  Reagent  ...  24,  481 

Schindler’s  Jelly  .  177 

Schmiedeberg’s  Rules  ...  ...  253 

Schcenocaulon  ...  ...  893 

Schultze’s  Mixture  and  Reagent  1 54 
Schultz- Charlton  Reaction  ...  570 

Seilla,  1  to  3  gr.,  885, 167  ;  TruKca  S92 
Sclavo’s  Anthrax  Serum  905,  505 

Sclerosis  Disseminated  &  T.A.B. 
Vaccine  ...  •••  •••  9al 

,,  C.S.  Fluid  Exam.  _  ...  409 

Scoparii  Cammina ;  Scoparin...  784 

Scopola  var.  ...  , . 335 

Scopolamine  .  ,  •••  496 

„  HBr„  1/200  to  1/100 

gr.  498 ;  HC1.  &  HI.  500 
,  Nitrogen  Oxide  ...  500 

„  Lsevo.  .  498 

„  Morphine  Anaesthe¬ 

sia,  498;  with 

Atropine .  499 

5)  ,,  c.  Ether  Saline  106 

Scotch  Paregoric,  f-1  dr.  ...  631 

Scotch  Fir  . •• 

Scott- Wilson  Test  ...  21 , 

Scott’s  Dressing  .  ...  ••• 

„  Emulsion  .  ... 

Scurvy  (&  Therap,  Ind.)  ...  59/ 

Scutellaria  ( Skull-cap)...  ...  080 

Sea  Holly,  856;  Poppy,  859; 

Salt,  Artificial,  770 ;  Tangle, 

866;  Water,  Artificial,  769; 
Water.  Iodine  in,  428;  Radium 
in.  358  ;  Treatm.,  769  ;  Radio 

Activity  .  •••  "2 

Seaweed  .  Aq 

9  5  wrack  .  «« 

Sealcones  ...  ,  •••  •/; 

Sealed  Tubes  of  Gelatin  424 , 
Glucose,  427  ;  Saline... 

Secale  Cornutum.  15-60  gr.  ... 
Secondary  List  of  Drugs 
Secret  Remedies 
Secretin  Extract  ••• 

Secretin  (and  Tabs.,  960)  961,  178 
Seoretogen  Elixir,  1  to  -  ar. 
Section  cutting  and  Stains  ^ 
Sedasprm,  5  gr.  34,  240,  2n 

„  Salts  ... ,  _  ••• 

„  Liberation  of  Br.  . 

«  Sedelf,”  1  to  2  dr.  in  aq. 


767 

403 

832 

621 

961 


961 

61 6 


85 

85 

228 


732 


INDEX  AND  POSOLOGICAL  TABLE. 

FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 

Name.  Dose. 

Sheep  Dipg 

„  Wool,  436  j 
Sherry  .. 

Shipway  Apparatus 


Name.  Dose. 

Sedobrol  Tabs.,  1  to  S  p.d .  . 

Segra  . 

Seidlitz  Poivder 

Seigel’s  Syrup . 

Seignette  Salt,  120-240  gr.  . 

Sel  Anglais  . 

Sel  de  Barnit,  96 ;  de  .Tavelle. 

Selenium  .  . 

„  Colloidal 
„  Comps.,  Organic 

,,  Lead  in  Cancer 


PAGE 
771 
857 
782 
635 
782 
546 
45 
800 
...  800 
...  163 
374,  511, 
515,  531 
...  800 
...  289 

...  379 

...  361 

615,  616 


„  Oxide  ... 

Self  Xnflator  Drops 
Seliwanoff’s  Test 
Sellard’s  Test  ... 

Semen  Stains  and  Tests 
Semolina 

Sempervivum . 886 

Semprolin  Emulsion  .  657 

Sempules,  801 ;  Senecio.  var....  886 

Senegce  Radix .  886, 1 68 

Senna  (and  Pods),  10  to  30  gr.886,  169 

Sensitol  Bed,  etc  .  317 

Sensitised  Vaccines  ...  901,  956 

Septamid  ...  .  52 

Septicaemia  Serum  .  928 

Sera  Chapter,  890 ;  Sero-Vaccines  956 
Serpent  Venom  .  ...  960,  571 

Serpenlarice  Rhizoma .  886 

Serum  Agglutination  (B.  Coli), 

438  ;  Typh . 

„  Anti-colon  B . 

„  Antidlph.  &  Purif. 

„  Anti-Gas-Gangrene 

Peritonitis  and  Toxaemia, 
Therap.  Xnd. 

„  Antilytic . 

„  Antimeningo 

„  Anti-pneumo.  (Pane,  926) 

„  Antitetanic 

„  Diphtheria,  8,000  units 

(Proph.  500  to  1,000)...  915 

„  „  '  Cone.*  .  916 

„  Dysentery  .  917 

„  Ferruginous  .  40 

,,  Flexner’s  912 

„  Haemostatic  .  974 


603 
...  914 

915,  537 
See 


973 

912 

925 

931 


Shellac 


PAGE 
178 
.  887 
26 
.  285 

Shircoreon  Bismuth  Arsanilate  241 

Sidonal,  New,  30  gr . 

Sigma  Reaction  . 

Sigmoidoscopy . 

Sil-Al.,  1  dr . 

Silica,  778;  Silicon  Carbide 
Silicates,  Soda  and  Potash 
„  Ionisation 

Silicosis  .  . 

Silk,  Artificial,  439 ;  Sutures 

Silkworm  Gut . 

Silk,  Genuine,  Tests  for 
Silver  Colloidal  , 

„  Gelatose  ... 

„  Hair  Dye  . 

„  Ionisation 
„  Nitrate,  i  to  $  gr. 

,,  Mitigated  . 

„  „  Toughened  . 

„  Oxide,  £  to  2  gr.  . 

„  Protein,  Mild,  176  ;  Strong  177 
,,  Salvarsan... 

Simaruba  . 

Simpson  Light  ... 

Sinalbin,  Sinigria,  Sinapis 
Sinclair’s  Glue  ... 

Singleton’s  Ointment  ... 

Sirop  des  cinq.  Racines 
Sirop  d’Erysimum,  £  oz. 

( See  also  Syrupus). 
Sistomenaine  Tabs,,  1  or  2  ... 

Skin  Food,  448;  Cream 

„  Reactions  . 

, ,  T  es  ts  ...  ...  ... 

„  Sterilisation,  470;  (Mer- 
curome,  480) ;  Iodine, 

518  •  Thymol,  810. 

Skull  Cap  -Scutellaria . 

Sky  Writing  . 

Sleeping  Sickness  ...  1094  &  586 
( See  also  Trypanosomiasis). 
Slippery  Elm  Bark 
Slipules  .  . 


703 
...  583 

529,  534 
...  143 

...  295 

...  778 

...  288 
778 
542 
542 
440 
376 
177 
34 
288 

174 

175 
175 
175 


203 
536,  887 
...  315 

763  &  160 
...  863 

...  ©  35 

...  169 

...  856 

960 
814 
604 
664 


885 

58 


892 

698 


„  Horse 

.  973 

Smallpox  . 

953, 

996 

„  Nevrosth6nique  . 

40 

„  A  chlckenpox  diagnosis... 

953 

„  Normal  Horse  . 

.  973 

Smallpox  in  England  ... 

•  •  • 

954 

,,  Peptone  in  asthma 

.  669 

Smedley’s  Paste 

273, 

635 

(See  also  Diseases  or  Organ- 

Smelling  Salts,  Carbol  . 

•  •  • 

18 

isms  and  Vaccines) 

Smilax  Sarsaparilla 

•  «  • 

884 

Sesquiterpeneles3  Oils  ...  123  el  sea. 

Smoke  Screens  ... 

58 

Sevum  Benzoatum 

689 

Smoking.  Anti-Gum  ... 

... 

880 

, ,  Phos  phoratum  . . . 

689 

Snake  Bite,  960,  1091  ;  Lancets 

554 

„  Pr  83  para  turn 

689 

„  root,  851 ;  Black 

•  •  • 

851 

S  extol  ...  ...  ... 

294 

,,  Venom 

... 

960 

Shale 

656 

„  vine  . 

857 

Shavex  .. 

159 

,»  weed  . 

857 

Shavg.  Brushes  &  Anthrax 

906 

Soamin,  %  to  3  gr,  increased 

... 

189 

,,  Soap 

159 

Soap  Bark  . 

•>. 

881 

Shaw-Maekenzie  on  Lipase  in 

„  Liniment 

.  .  • 

762 

Cancer  and  Tuberculosis  761,  763 

„  Solution,  Ethereal 

•  •  • 

76 

733 
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FIGURES  IN  HEAVY  TYPE,  e.Q .  100,  REFER  TO  VOL.  II. 


Name.  Dose.  Page 

Soap  and  Spirit  Lotion.  ...  762 
Soaps,  Castile,  Household,  Shav¬ 
ing,  Medicated,  etc., 

760  et  seq.,  158,  277 


99 

99 


99 

99 

99 

99 

99 

99 

99 


99 

99 


99 

99 


159 

420 

9 

774 

772 

782 

766 

28 

191 

192 
168 
191 

79 


,,  Eesin  and  Silica  in 
,,  Solution,  Standard 

Sobbrol  . 

Soda  Caustic  . 

„  ‘  Crystal '  Cone . . 

„  Tartarata,  2  to  4  dr. 

Sodii  Acetas,  15  gr . . 

Aceto-coumaras  ... 
Acetylaminophenylars, 

^  gr .  ...  ...  ... 

Acetylaminohyd.  phen. 
ars.,  4  gr. 

Acetyl- Am.  Stibinate  ... 
Acetyl- Arsanilate,  £  gr.  . 
Acetyl-Salicylate,  5  to  15  gr. 
Am. -Phenol  arson.,  f  to 

S  gr .  189,  38 

Antim.  Thiogly collate  ...  169 

Arsanilas  .  189 

„  with  Mercury  &  with 
Arsenic,  &  with 
Antim.  Tart.  ... 
Arsenis,  1-64  to  1-16  gr.  . 
Arsenas,  1-40  to  1-10  gr. 
Arseno-phenyl-Dimethyi- 
Aminopyrasalon-Methy 
lene  Sulphoxylas 
Benzoas,  5  to  30  gr. 

Benz.-sulph. -amino 
ohenylarsonas  . 

Biboras,  5  to  20  gr. 

Bicar  bonas,  5-30  gr. 

,,  Sterilisation 
Bism.  Tart,  for  Injection 
„  „  Acid  2  to  5  gr. 

Bisulphas...  . 

„  Tabs,  for  baths  ... 

Bis ul phis,  5  to  30  grains 
Bi-uras  . 

Pa1»q  q 

Boro-Salicyl,  5  to  45  gr.... 

„  Tart.,  20  to  40  gr.... 
Bromid .,  5-30  gr. 

Cacodylas,  £  to  1  gr 
Carbolas 


99 

99 

99 

99 

99 

99 

99 

99 

99 

99 


3  90 
181 
184 


208 

...8,  498 

...  208 

...  12,  3 
...  771 

...  261 

238 

239 
779 
779 
781 
396 

12,  3 
10 
12 
770 
186, 240 
17 


99 

99 

99 

99 

99 

99 

5* 

*! 

99 

99 

99 


Curb.  ( Exsicc. .,  3  to  10  gr., 

772) ;  5  to  30  gr. 

„  Monohydrat 
Chaulmoograte,  Pure  Com¬ 
mercial  .  ...  607,  556 


772 

772 


99 

99 


A  ’  1  to  3  gr  .per  o « 


607 

C  '  1  to  3  gr.  tiyvod.  607 
Chloras,  10  to  30  gr.  ...  773 

Chloridum,  10-60  gr.  766,  277 

,,  Ionisation .  288 

chlor-p-acetyl-am.  Stibi¬ 
nate  .  169 

Cinnamas,  3  to  5  gr.  ...  25 

Citras,  10  to  60  gr.  586,  773 

..  for  Blood  Trans¬ 
fusion  ...  773,  995 


99 

99 

99 

99 


99 

99 


Name.  Dose.  Page 

Sodii  Citro-Tari.  Eff  ,  1-2  dr.... 

Coumaras  Sol.,  25  m.  ...  27 

„  c.  Novocain,  25  m. .  27 

„  et  Adrenalin,  35  m.  27 

Desoxycholas  .  784 

Dibrom-oxy-mercury- 

fluorescein  .  479 

Di-iodosalicyl  .  72 

Dimethylarsinas,  £  to  1  gr.  186 
Dioxidum  ...  ...  496 

Dioxydiamido-arseno-ben- 
zene-mono-methane 
Sulphonate  ...  ...  204 

Dioxy-diamino-Arseno- 
benzene  dimethylene 

Sulphonate  .  207 

et  Ammon.  Phosph.  ...  777 

et  Mag.  Sulph.  Eff.,  1  dr. 

or  more . 780 

et  Mag.  Sulph.  e.  Caffeina 

1  dr.  or  more .  780 

et  Potass.  Tart.,  120  to 

240  gr,  782 

Ethylas  (and  Liq.)  ...  774 

Fluorid,  1-20  to  £  gr.  833,  277 
Formaldehyde  Sullinite...  204 
Formas,  1-6  to  3  gr.  incr.  35 
Glyceroph.,  5-10  gr.  33,  7,  240 
Glyco-cholas,  2-6  gr.  ...  782 

Gynocardas  .  607 

Hippuras,  5  to  30  gr.  ...  8 

Hydnocarpus,  10  Cc.  1%  611 

Hydrosulphid .  94 

Hydrosulphis .  94 

Hydroxid.  .  774 

Hydroxyam.-phenylars.  191 
Hydroxy-Mercury  Fluores¬ 
cein 

Hydroxy-Mercury  Salicyl. 

Acet.  ...  ...  •  •• 

Hypobrom.,  Sol . 

Hypochloris  ...  45  et 

Eypophosph.,  3-10  gr.  ... 
Eyposulph.,  10-60  gr.  93 

Ichlhosulphol  . 

lodas,  1£  gr.  Hyp. 

Jodidum,  5  to  20  gr. 

Indigo  Sulphonas 
lodohydroxyquinol  Sulph. 
Lactas,  5  to  10  gr. 

Mag.  Sulph.  Eff.,  60  gr. 

„  „  c.  Caffein  ... 

Margosate  . 

Metarsenis  ...  ••• 

Metabisulph.  2  to  5  gr.  781,  277 
Methylarsonas,  2/ 5  to  3  gr.  188 

Methylat . 

Molybdate  . 

Monoboras  ••• 

Morrhuas  Solution  (3%),  % 

£  to  4  Cc.  (Injected)  ...  b!8 

Nitras,  5  to  15  gr.  ...  7/5 

Nitris,  1  to  2  gr....  •••  7/o 

Nitropheuyl-propiolas  ...  379 

Nitroprussidum  ...  21,  35/ 


99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 


99 
99 
9} 
99 
99 
99 
99 
99 
99 
99 
99 
99 
9  9 
99 
99 
99 
99 
99 
99 
99 

99 

99 

99 

9f 


4  78 

473 

387 

seq. 

691 


504 

834 

774 

82 

319 

57 

780 

780 

842 

181 


13 
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II. 


Name.  Dose.  Page 

Sodii  Nucleinas,  4  to  2  gr.  ...  281 

01ea3,  2  to  4  gr.  ...  761 

„  in  cancer .  761 

„  in  Tuberculosis  ...  763 

o-coumaras,  5  gr.  in  sol.  27 
.  Palladium  Chlor.  ...  501 

Per  boras  . 12,  4 

Permang.  ...  ...  555 

Peroxidum  ...  496,  634 


59 
99 
95 
9  9 


5  5 
55 
55 
55 
55 


5  5 
55 


t  9 
95 


Persulph.,  1  to  3  gr.  779, 

161. 

Phenas 

Phenol-p-sulphonas,  5  to 

15  gr.  . 

Phenol-sulphoricinas 
Ph  eno  ltetraio  do  phtha  1  ein 
Phenyl  glyeinamid  Ars. 
Phenyl  pro  piolas  ...  20  & 

Phosphas.,  i  to  4  oz.  ... 
Phosphas  Ac.,  30  to  60  gr. 

777,  161 

Eff.,  1  to  3  dr.  ...  777 

Exsicc.,  10  gr.  to  2  dr.  777 
Neutral  (Tribasic) 
Pbosphis  ... 

Pot.  Bism.  Tart.... 

Potass.  Tart.,  2-4  dr. 
Pyroborate 
Pyrosulphis,  2-5  gr. 
Rhodanidum 
Salicylas,  10  to  30  gr.  67,  14, 
148,  277,  240 


55 
9  5 


276 

17 

19 

621 

685 

209 

377 

776 


776 

776 

239 

782 

12 

781 

782 


55 

55 


55 

59 


59 

95 


99 

59 


Acidus  ...  779,277 

Sulph. -hydrate  ...  94 

Sulphidum  ...  ...  782 

Sulphis,  5  to  20  gr.  781 , 277 

„  Exsicc.  .  781 

,,  Acid,  5  to  30  gr.  ...  781 

Sulphooarb.,  5  to  15  gr.  19,  240 
Sulpliocyanid.,  1  to  5  gr.  782 
Sulph.  ichthyol,  10  to  30  gr.  504 
Sulphoricinas  ...  621,240 

Tart.  Neutrale,  4  to  1  oz.  '  782 
Tartro  Bismuthate  ...  238 

Tauro-cholae,  2  to  6  gr. 

782  &  240,  277,  436,  437 
Tetraborate  ...  ...  12 

Tetrabromphenolphtha- 

lein  4  to  7  Gm.  per  os....  686 

Tetraiodophenolphthalein 
3  to  5  Gm.  per  os.  679,  146 
See  also  Iodo-Ray 
Thiocyanas  ...  ...  782 

Thiosulph.,  10  to  60  gr. ...  93 


Name.  Dose.  Page 

Sodii  Thiosulph.  Intrav.  ...  94 

Uras  Acidus  ...  ...  390 

Valerianas,  1-5  gr.  ...  825 

Vanadas,  gr .  892 

Sodium  ...  ...  ...  766  &  161 

Fluorescein  ...  ...  678 

Luminal  ...  ...  ...  822 

Salvarsan  0’3  to  0‘45  Gm.  202 
Tvlmarin,  5  gr .  28 


95 

99 


99 

59 

95 


819 
429  et  sen. 

...  870 

Sodo- 


361  et 


„  Veronal,  5  to  10  gr. 

Soil,  Iodine  in  ... 

Solsesthin  . 

Solanum,  var.,  887 ; 

masum  . 

Solazzi  . 

Solot'orm 

Sols,  Colloidal  ... 

,,  ,,  Iodine 

Solubes . . 

.,  Antimony  Pot.  Tart,  10  grs 
„  ,.  Sod.  Tart.  10  grs. 

,,  Antiseptic  Dental 
„  Biniodide,  1  in  1  pint— 1 

in  1,000  .  ...  465  *83 

,,  Boric  Acid,  15  gr.  ...  10 

,,  Borax  Co.  (et  c.  Cocaine)  10 

,,  Boro-Saline  ...  ...  10 

Dental  ...  ...  ...  18 

460 

461 
291 
470 


887 

860 

21 

seq. 

371 

470 

166 

167 

18 


99 

99 

59 


Hyd.  Cyanid,  et  Boracis 
Hyd.  Oxycy,  0*2  Gm.  ... 
Ionic 

Perchloride  . 


,,  Ionisation... 
Santonas  and  Santoninas 
Sesquicarb. 

Sesquiphos.  30  gr.  in  die. 

288 

760 

772 

777 

55 

1  to  tumb.  =  l  in 
1  in  pint.  =  1  in 

1  in  pint.  =  1  in 
Phenol,  5  <fc  20  gr. 

4,500 

1,000 

500 

15 

Silicas,  778;  Stearas  ... 

760 

5  5 

Plumbi  et  Opii 

•  •  • 

706 

Silicofluoride  . 

778 

J  5 

Potass.  Permang., 

5  gr. 

555 

Succinas.  2  to  5  gr. 

835 

y  y 

Sodii  Chlorld. 

767 

Sulphanilas,  5-15  gr. 

309 

55 

„  Comp.  ... 

769 

Sulph.,  i  to  i  oz. 

779 

59 

Zinc  Sulph,  et  c. 

Alum 

831 

„  Eff.,  60  gr.  or  q.s.  ... 

780 

99 

Zn.  Sulphocarb.,  2  &  10  gr. 

20 

Sulph.  Exsicc.,  £  to  2  dr. 

780 

Soluble  Glass  . 

... 

778 

Solurol,  5  to  10  gr.  ...  ...  984 

Solut6  de  Chlorure  de  Sodium 

Isotonique  ...  ...  767 

„  Gelatine  Injectable  ...  424 

,,  Glucose  Hvpertonique  ...  427 

,,  ,,  Isotonique .  427 

„  de  Quinine  hypoderm....  731 
„  de  Valer.  Ammoniaq.  ...  148 

„  Morphine  (HCU,  2%  ...  563 

,,  Off.  d’Eau  Oxyg6n6e  ...  493 

Solutio  Aluminii  Acet.  ...  140 

,,  Amylocain,  et  c.  Glue.  352 

,,  Burowi  ...  ...  140 

„  Creosoti  Co.  ...  ...  386 

,,  de  Cacodyl  Iodo-mer- 

curico  .  188 

„  Dakin  ...  ...  ...  49 

,,  Etho caine  var.  ...  347 

,,  Malachite  Viridis  et 

ITyd.  Perchlor.  ...  324 

,,  Phenolis  .  16 

,,  Salina  c.  Acac.  ...  1 
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Name.  Dose. 

Page 

Solutio  Tri-iodo  phenol 

21 

„  Vanillin 

...  893 

Solvent  Naphtha 

...  313 

Somnifain  . 

...  821 

Somniien  . 

...  821 

Sonmoform  . 

111,  836 

Soneryl,  1  to  2  gr.,  821 ; 

Tabs., 

1  gr . . 

...  821 

Sorbefacin  . 

...  431 

Sorbus,  887 ;  Sorghum... 

...  887 

Sorrel 

...  167 

Soudan  Red  III. 

...  326 

Soya  .  619, 

887  V  388 

Spanish  or  Blistering  Fly 

...  267 

,,  Glossary 

...  648 

Spahlinger’s  Serum 

...  946 

Spas  and  Health  Resorts 
Spasmalgin  Tabs,  and  Inj 
Spasmine,  5  to  15  gr.  ... 


Spasmodic  2  to  6  m.  (in  solution)  311 
Sparteinae  HC1.,  Sulph.  I  to  1  gr. 

784, 240 

Sparteine  Period,  l  to  3  gr. 

Spearmint  . 

Spermatozoa 
Species  Pectorales 
Spengler’s  Method 

,,  Tuberculin  ... 

Spermaceti  . 

Speton  Tabs . 

Sphagnol  and  Preps.  ... 

Sphagnum  ( see  also  Moss) 
Sphygmograph,  Varnish 
Sphygmomanometers  ... 

Spigelia  Marilandica  ... 

Spinach 

Spinal  Anaesthesia.  See  An¬ 
aesthesia  <fc  Drugs  in  question. 
Spinal  Cord  Ext.  (5-20  m.) 

„  „  Tabs.,  24  gr. 

Spirillum  Choierae 

,,  Obermeieri  ... 

See  also  Spirochaeta. 

Spirit  Weed,  866  ;  or  Tar 
Spirit  Acidi.  Lactiei  ... 

„  Adhesive  Resin  ... 

Aetheris,  60  to  90  m. 

„  Camph. 

,,  Co.,  60  to  90  m 
Aether.  Is! it.,  15  to  60m. 


II 


33 

33 


53 

55 


55 

55 


55 

55 


„  Fort.,  2  to  5  m. 
Capillaris 
Card  Co. 

Chloroformi ,  5  to  40  m. 
Cinnamorni ,  5  to  20  m. 


459 

569 

512 


135,  784 
...  870 

615,  616 
...  860 
...  598 

...  945 

...  849 

729 
505,  761 
...  735 

7 

...  402 

...  888 

106 


959 

959 

913 

568 


704 
55 
869 
109 
383 
109 
109, 22 


Ammon.  Aromat.,  60  to 

90  m .  150 

,,  Fetidus,  60  to  90  in.  150 
Amygd.  Amar.,  av.  8  m.  152 
Anisi,  5  to  20  m.  ...  840 

Anti  paralyticus  •  ...  701 

Armoracice  Co.,  1  to  2  dr.  852 
Aurantii  Co.,  U.S.  ...  401 

Cajuputi,  10%, 5  to  20  m.  845 
Camvhorce,  5  to  20  m. 


263,  54 
264 
751 
639 
290 
298 


^  ,  Page 

Spirit  Coloniensis  .  H8 

Creosoti,  1  dr .  385 

Denaturalised  .  120 

Dilutions  ...  113,  114  &  22 
Duty  and  Rebate  ...  114 

Frumenti  ...  118,26 

Glycerin .  117 

Glyceryl  Nit.,  av.  1  m.  ...  577 

Grindeiiae  Co.,  1  to  2  dr. 

Hya,  Bmiodidi . 

Isopropyl  . 

Juniperi,  5  to  20  m. 

„  Co.,  U.S.,  2  dr.  ... 
Lacandvl.ee  (10%  of  Oil), 

5  to  20  m. 

Melissse  Co.,  20-25  drops 
Menthae  Pip.,  5  to  20  m. 
Methylatus,  120;  Indus¬ 
trial  .  120,  121 

Myrciae  .  US 

Myristicce,  5  to  20  m.  ...  871 

Nuc.  Jugl.,  1  to  4  dr.  ...  864 


55 

55 

55 

55 


3  3 
35 
33 


33 

33 


33 

35 


444 

463 

125 

865 

865 


870 

870 


33 
3  5 
35 
33 
33 
33 


33 

33 


Power 
Prohibition 
Proof 

Rebate  . 

Bectiftcatus 
Saponatus,  var.  ... 

Sinapis,  P.G.  V. 

Surgical . 

Tenuior  ... 

Thymol,  3  to  15  m. 

Vanillin  Co.,  4  to  1 
Varnish  ... 

Vini  Itect.  &  Dilutus 

Vitis  . 

Spirits  Act,  1915 
Spirochaeta,  Pallida,  196, 

Staining 

Spirochaeta,  Duttoni  ... 

,,  Recurrentiss 
,,  var. 

,,  pallidula . 

Spirochaetosis  icterohcemorrhagica61 0 

Spirocid,  4  grains  .  192 

Spironema  Pallidum,  196,  574  ; 

Staining  ...  ...  575  et  seq. 

Spleen  Desicc.,  5  to  10  gr.  ...  974 

Splenomegaly,  Tropical,  v.  Kala 
Agar. 

Splints,  Celluloid  .  361 

Spodumene 
Sponge  Eduction 
Sponges,  Surgical 

Spongio  Piline . 

Sporotrichosis  ... 

Spot  Wing,  A.  Macnlipennis 

Spotted  Fever . 

Sprays  (Cocaine) 


...  122 
...  117 

114  &  23 
...  114 

113  &  23 
...  762 

...  764 

...  120 
114  et  seq. 
...  812 
dr.  ...  893 

...  122 
113  &  22 
...  118 
...  114 

574  ; 

575  et  seq. 

...  585 

...  568 

575-578 
...  612 


Sprue  ...  •••  •••  & 

Spruce,  Hemlock 
Spurge,  Petty 
Squaw  Root 
Squili  885,  74  ;  Red,  885;  Indian 
Stabilarsan  . 


334 
437 
437 
436,  437 
572 
'157 

909,  572 
338 


572 

878 

857 

848 

892 
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Name.  Dose.  Page 

Stabilised  Tinctures  ...  824,  838 

Staining  Methods  .  614 

Staniform  ...  ...  ...  168 

Stainless  Iodine  Ointment  ...  516 

Stains,  To  remove  .  638 

Stamm’s  Test  ...  ...  ...  21 

Stamp  Medicine  Concession  ...  624 

Stannum  .  888 

Stanni  Oleas  .  004 

»,  Oxid  .  888 

Stannoxyl  Tablets  ...  ...  888 

StaphisagritB  Oleum  &  Ung.  ...  888 

,,  Sem.,  1  gr . 888 

Staphylo.  Alb.,  Aur.&Vaceine930,  573 

Star  Anise  .  840 

Star  Grass  ...  837 

Starchy  Foods  .  ...  586-588 

Starch,  839  ;  and  Boric.  Powders  829 


Indicator 
Starch  less  Bread 
Static  Electricity 
Stavesacre 
Steapsin 
Stearettes ... 

Calcii  Sulphidi, 


1  gr. 


Emetine  HC1.  i  § 


189 
...  591 

...  312 

..  888 
637,  76 
...  697 

...  261 


gr. 

lodid.. 


,,  Emetine  Bism 

1,  2  &  3  gr . .  532 

,,  Fsexin  Ext.  .  280 

„  Fel  Boviui,  5  gr .  411 

,,  lodo-Bay  0*3  &  0’5  Gm.  680 

,,  Magnesium  Per  oxid.,  3  gr.  496 

,,  Sulphur,  5  gr . 798 

„  Trypsin  5  gr . 639 

,,  Other  Comps .  697 

Stearoptene,  Otto  .  167 

Stearin  .  ...  91 

Stedman’s  and  Steedman’s 

Powders  .  635 

Stegomyia  calopus,  fasciata  ...  612 

Steinach  Operation  .  983 

Sterilla  . . 762 

Sterilisation  of  the  Skin  470,  480,  518 

Sterilisation,  Chapter .  257 

Sterilised  Milk  587  et  peg. ; 

Olive  Oil,  Paraffin,  etc,  ...  152 

Sterilisers  .  587 

,,  Tubes  for  .  £61 

“  Steriloid  *’  Dressings .  437 

Steriloids. 

Atropine  1/400,  1/200,  1/100 

gr . 134 

Cocaine  1/60,  1/50,  1/30  gr.  134 
Codeine  1/16,  1/4,  2/7  gr.  ...  134 

Diamorpbine  1/50, 1/30  gr.  ...  134 

Emetine,  1/18,  1/14, 1/9  gr....  134 

Morphine,  1/160  gr.  ...  134 

Quinidine,  1/60  gr.  1/50  gr. ...  134 

Quinine  . 1/60  gr.  134 

Strychnine,  1/360, 1/180, 1/90 

gr . 134 

Sternberg’s  Mixture  . 1038 

STERULES,  HYPODERMIC. 

787,  each  containing  : — 

Acac.  Gum  (Intrav.)  ...  1 


Name.  Dose.  Page 

Sterules,  Hypodermic — contd. 
Aconitine  Nit.,  1/600  gr.  ...  100 

Adrenalin  Sol.,  10  to  15  m.  981 
Adrenalin  Solution,  1/1000  gr. 

with  Cocaine,.  &  gr.  339,  981 
Adreu caine,  £  Cc.  ...  ...  344 

-Ether,  £  dr.  ...  ...  ...  103 

Amyl  Nitrite,  15  m.,  hyp. 

dose,  1  to  5  m . 157 

See  also  Sterules,  Inhalation. 
Autimon  Ox.  Inj.,  15,  30  m.  158 
„  Pot.  Tart.  |  to  2  gr. 

(Intrav.)  .  165 

„  Sod.  Tart.  4  to  2  gr. 

(Intrav.) .  166 

Antipyrin,  4  gr . 328 

„  et  c.  Cocaine,  1/20  gr.  329 
Apomorph.  HC1.,  1/10  gr.  ...  171 

Aq.  Dest.,  1  dr . 217 

Arrhenal,  4  and  f  gr.  ...  188 

Arsamin,  4  and  f  gr.  in  15  m.  190 
Arsenic  and  Iron  =  4  and  1 

mgr.  As20,  in  15  "m.  ...  183 

„  and  Strychnine  —  10  m.  185 
,,  Strychnine  &  Quin.  10  m.  185 
Arsenii  lodidi,  1/100  gr„  ...  183 

Atrop.  Sulph.,  1/100  gr.  ...  214 

Atropine  Sulph.  rLo  gr.  e. 

Strych.  gr . 500 

Auri  Chlor.  (see  also  Gold 

Colloid)  .  219 

Becker’s  Solution  .  46 

Benzamine,  i  and  4  gr.  ...  344 

Bismuth  Metal  0*2  Gm.  ...  242 

Bismuth  Sod.  Pot.  Tart.  3  gr.  242 
Bismuth  Salicyl  2  gr.  ...  232 

Bismutol  .  242 

Butvn  1  &  2%,  1  Cc.  ...  355 

Cacodylatum  Co.,  15  m  ...  188 

Cafreine  and  Novocain  ...  348 
Caffeine  Sod.  Benz.  3  gr. 

Intrav.  .  251 

„  2  gr.  in  1  Ce.  &  5  Cc. 

Intrav.  .  251 

,,  Sod.  Sal.,  1,  2  gr.  ...  251 

Calcii  Format.,  £  gr.  ...  35 

Calc.  Glyceroph.,  1,  2,  3,  4gr.  37 
Calomel,  4,  i,  4,  !  and  1  gr.  475 
Camphor  (in  oil),  14  and  3  gr.  263 
„  4-  gr.  in  Ether,  15  m.  263 

Camphor, 3  gr.<fcGuaiacol,2  gr.  263 

Cicatricine,  15  m . 765 

Cinchonidine  HC1.  Ac.  71  gr. 

(Tntram.)  723 

Cocaine  HCL,1/10,  l  and  4  gr.  339 
„  4  &  Adrenalin,  1/1000 

gr.  (Coneplirin)  339,981 
Cocaine  et  Sod.  Bic.,  Dry 

(Urethral)  339 

Codeine  Phosph.,  1  gr.  ...  357 

Colloidal  Metals,  see  “  Sterules  ” 
of  Metals  in  question 
Copper  Colloidal,  4  Cc.  ...  370 

Creosote  (in  oil),  I  gr.  ...  — 

Curschmann’s  Soln.,  1  Cc.  ...  264 
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Name.  Dose.  Page 

Sterules>  Hypodermic — contd. 
Diamorphine,  HC1.,  1/12  gr.  566 
Digitalin,  Pulv.,  1/10  gr.  ...  400 

„  1/10  gr.  c.  Strych.  HC1. 

1/100  gr . 400 

Dionin,  J  gr.  566 

Emetine  HBr.,  1  &  £  gr.  ...  531 

„  HC1.,  4  to  1  gr.  530,  561 

Enesol,  2  Cc.  .  ...  ...  1S9 

Ergot  Inj.,  10  m . 405 

Eucain,  HC1.  &  Lact.,  £,  4 
and  1  gr.  ...  ...  344,  345 

Euoaine  &  Sod.  Chlor.  (Dry- 
tilled)  ...  ...  ...  344 

Eucalyptus  Oil.,  5  m.  c.  01.  615 
Ferri  Am.  Cit.,  4,  1  &  2  gr. 

(and  both  c.  Strych.,  1/60 

gr.) . 412 

Ferri  Glyceroph.,  £  gr.  ...  37 

Fibrocoumarin,  25  m.  ...  27 

25  m.  c.  Adrenalin,  10  m.  27 

Gelatin  Cone.  .  424 

Glucose  (Intrav.)  .  427 

Glyc  Sod.  Cinnam .  26 

Gold  Coll.,  5  Cc.  (1  in  4000)  371 
Guaiacol  (in  oil)  f  gr,  ...  446 

„  Cacodyl.,  4  to  2  gr.  ...  186 

„  Camphor  &  Iodine,  4 

and  1  Cc.  ...  ...  446 

Guaiacol-Glucose,  2  Cc.  for 
Novarsenobenzol  .  ...  205 

Gum  Acac.  (Intrav.)  .  ...  1 

Hamamelis  Ext.  and  Phenol.  449 
Hydrarg.  Coll.,  5  Cc.  (1  in 

2000)  375 

Hyd.  Cyanid.  1/12,  4  gr. 

f  Intrav.)  . .  ...  460 

Hydrarg.  Lambkin,  10  m.  ...  454 

Hyd.  Glycocoll.,  4  gr.  ...  5 

„  Iod.  Rub.,  1/ 12  gr.  in  8m.  463 
,,  Salicyl.,  i*e>  to  1  gr.  ...  473 

„  Salicyl-Arsonas,  1  gr.  in 

30  m.  .  ...  ...  189 

„  Subchlor.,  4,  £,  f,  1  gr.  475 
„  Succinimid.,  £  gr.  c. 

Cocaina  Nit.,  £  gr.  .  476 

Hydrastinine  HC1.,  £  &  £  gr.  493 
Hyoscine  HRr.,  1/100  gr., 

500 ;  et  c.  Morph.,  £,  etc.  500 
Hyoscine  Comp.  ...  •••  500 

„  Hyoscyamine  HBr., 

1/J0ogr.  ...  ...  502 

Inj.  Hydrarg.  Intramusc.,10m.  4o4 

Iodine  (local) . 518 

Indigo  Carmine  .  62 

lodinol,  30  &  60  m.  ...  ...  519 

Iodoform  c.  Menthol...  ...  508 

Iron  and  Arsenic — 

No.  1=  £  mgr.  AS2O3  ...  183 

No.  2=1  mgr .  183 

Iron  Citrate,  £,  1  and  2  gr.  .  412 

,  „  £,  1  &  2  gr.  with 

’  Strychnine,  1/60  gr....  412 

„  Glyceroph.,  £  gr.  ...  37 

Lecithin,  f  gr.  .  64U 
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Name.  Dose.  Page 

Sterules,  Hypodermic — contd. 

Lecithin  c.  Guaiacol,  f  gr-.  ...  540 
„  c.  Strych.,  1/120  gr.  ...  540 

Locke’s  Sole.  Cone .  767 

Mang.  Butyrat.,  1%,  1,  1£ 

and  2  Cc .  552 

Mannitol-Quinine,  2  Cc.  (?)...  734 
Menthol,  1/5  gr.  ...  ...  557 

Mercurial  Injn.,  10  m.  ...  454 

Mereurome,  0*3  Gm.,  vesical 

inj . 480 

„  0*2  Gm.  Intravenous  ...  480 

Mercury  Salicylate,  1/10  to 

1  gr. . 473 

Methylene  Blue  ...  ...  62 

Milk,  5  &  10  Cc.  (intram.)  ...  676 

Morph.  Sulph.,  £,  £,  4,  &  £  gr.  564 
Morph.,  £  gr.  c.  Atropine 
Sulph.,  1/120  gr.,  and  i  gr. 

c.  j£o  gr.  .  564 

Normal  Saline  (cone.  371)  ...  767 

Novocain,  £  gr  .  347 

,,  £  gr.  c.  Adrenalin, 

1/1000  gr.  ...  347 

„  0‘15,  Caffeine  0*12  and 

Sod.  Benz.  0‘15  Gm.  348 
Nucleinic  Acid,  i  gr.  ...  281 

Oleum  ChaulmoogrEe  ...  606 

01.  Terebinth  in  Oil...  ...  700 

Peptone  Intramusc.,  graded  669 
„  „  cont.,  course  ...  669 

„  Intrav.,  graded  ...  668 

,,  „  cont.,  course  ...  668 

,,  and  Shading  off  ...  668 

„  in  Vaccine  Therapy  ...  672 

„  10%  in  Septicaemia  ...  672 

Phenolsulphonephthalein  ...  63 

Phosphorated  Oil,  5  minims 
and.  £  m.  in  5  m.  Oil  ...  688 

Pilocarpine  Nitrate,  l/10,£,£gr.  696 
Pituitary  Ext.  (Infundib.). 

£  and  1  Cc....  •••  968 

Pituitary  Ext.  (Anterior),  1 
and  2  Oc.  (20  and  40%)  ...  968 

Pituitary  Extracts  and  1  Cc. 

Entire  Gland  Special  ...  968 

PlatinurnColl.,5  Cc.  (1  in  4000)  375 
Potass.  Iod.,  5  gr.  ...  •  71b 

Quin.  Formas,  £,  $  grain  ...  727 

„  Glyceroph.,  £  gr.  ... 

„  HBr.  Acid,  2  gr.  ...  728 

„  HC1.  Acid,  2  gr.,  3  gr„ 

5  gr.  and  15  gr.  ...  731 

4  &  10  gr.  Intrav.  ...  7ol 
5  gr.  c.  Anti- 

”  ”  ”  pyrin,  3  gr....  731 

Hvdrochlorocarbamid., 

”  3  and  5  Cc.,  1%  ...  732 

,,  Mannitol,  2  Cc.  (?)  ... 

„  Iodo-Bismuthate,  0*17 

Gm .  248 

„  Urea  (&  c.  Eucaine), 
and  5  Cc.  ...  — 

„  Urethane  (for  veins), 

2  Cc . 741 

AA 
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FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Sterules,  Hypodermic — contd. 
Quinidine  HC1.  Ac.  5  and  10  gr. 

(Intrav.)...  722 
„  „  5  gr.  Intram.  722 

Ringer’s  Sol.  Cone .  767 

Saline  Cone.,  for  Gold,  371 ; 

for  2  pints .  767 

Scopolamine-Morph.,  1/100 
and  &  gr.,  and  with  Atrop.  500 
Selenium  Coll.,  1  to  5  Cc.  (1 

in  5000)  376 

Silver  Coll.  5  Cc.  (1  in  2000)  376 
Sod.  Arsenatis  et  Strych.,  10m.  185 
„  „  „  et  Quin.,  10  m.  185 

„  Bicarbonate,  3  Gm. 

(Intrav.)  .  771 

„  Chloride  .  767 

„  Cone,  for  Coll.  Gold  371; 

for  2  pints .  767 

„  Cacodyl,  i,  I,  1, 1&  and 

2  gr. .  188 

„  „  1  gr.  in  Nuclein 

Soln.,  1  Cc.  ...  188 

„  Sod.  Chaulmoog. 

„  *  C,’  1,  2,  and  3  gr.  ...  608 

„  Cinnam.  (Glyc.,  30  m.)  26 

,,  Formate,  £,  £  gr.  ...  35 

„  Glyceroph.,  3  gr.  ...  38 

„  „  1£  c.Strych.  Cacodyl., 

1/64,  1/20  gr.  ...  38 

„  Hydnocarpat.,  10  Cc., 

1%  .  611 

„  Hyposulph.,  0*2,  0*45 

and  0*6  Gm.  intrav.  94 
„  lodid.  1  gm.  (Intrav.)  775 
„  Nitritis,  $,  %,  f  gr.  ...  775 

„  Nucleinate,  f  gr.  ...  281 

,,  o-Coumarate  Sol.,  25  m.  27 
„  „  c.  Rerocain,  1/5  gr.  27 

„  et  Adrenalin,  10m.  27 

Sod.  Pot.  Bism.  Tart.  3  gr.  242 
,,  Salicyl.,  1  Gm.  (and  c. 

Sod.  Iod.  1  Gm.)  (Intrav.)  71 
„  Salicyl.  1  Cc.  30%  for 

hsemorrhoids  ...  70 

„  ,,  3  Cc.  of  20,  30  and 

40%  for  varicose  veins  70 

Stovaine,  i,  $,  f  gr . 350 

c.  Caffeine  ...  ...  353 

„  Glucose  Sol.,  1  Cc.  ...  351 

„  Strychnine,  1  Cc.  ...  353 

Strophanthin,  }  to  1  mgr. 

(Intrav.)  .  790 

Strych.  Formate.  1/60  gr.  ...  36 

Strych.  Sulph,  1/100, 1/50  gr.  794 

Sulphur  Coll.,  5  Cc .  377 

Sulphur  0*001  Gm.  in  oil  ...  797 

Testicular  Ext.  c. Glyceroph., 

2  gr.,  c.  Strych.,  1/60  gr.  10  m.  983 
Thiosinamin,  Comp.,1  &  2  Cc.  765 
with  Antipyrin  =-  15  m.  ...  765 

Tuberculin  Dilutions  938  et  seq. 

Turpentine  in  Oil  .  700 

Tylcalsin  0*5  and  1  Gm. 
(Intrav.)  .  78 


.g.  100,  refer  to  vol.  n. 

Name.  Dose.  Page 

Sterule3,  Hypodermic — contd. 

Urea-Quinine  and  c.  Eucaine  732 
Water  Distilled,  5  Cc.  ...  217 

STERULES,  INHALATION  ...  787 

Ammonia  3  m.  ...  ...  148 

Amyl  Nitrite,  1  to  10  m.  ...  153 

Chloroform,  10,  20,  30  and 
60  m.,  also  1,  2,  4  oz. 

(Anaesthetic)  .  289 

Ether,  1  and  2  oz .  102 

Ethyl  Bromide,  5  m.  ...  836 

Ethyl  Iodide,  5  m .  112 

„  c.  Chlorof . 112 

„  „  „  et  Menthol  113 

Trichlorethylene,  10  m.  ...  292 

STERULES,  IONIC  ...  787  &  29 1 


STERULES  LOTION  for  diluting 
*1  to  1  pint : — 

Hydrarg,  Perchlor . 

470 

„  Biniodid 

•  •  • 

465 

,,  Oxycyanid 

... 

461 

Potass.  Permang. 

•  •  • 

555 

Saline  Soln.  (for  2  pints) 

•  .  • 

767 

STERULES,  OPHTHALMIC 

•  •  • 

787 

Adrenalin  Chlor. 

•  •  • 

981 

Atrop.  Sulph.,  1%  ... 

... 

214 

,,  Sulph. ,4%  with  Cocaine 

214 

Cocaine  HC1„  10  gr.  to 
(&  tube  form) 

oz. 

339 

Dionin,  5% 

•  •  • 

565 

Fluorescein  et  Sod.  Bic. 

... 

678 

Holocaine,  1% 

... 

345 

Homatropine,  HBr., 

(et  c.  Cocaine,  2$%) 

1% 

•  •  • 

217 

Physostigmin.,  4  gr.  to  oz 

•  •  •  • 

694 

„  1  gr.,  et  c.  Coc.,  4  gr 

•  •  •  • 

694 

Pilocarpine  Nit.,  0*5% 

... 

695 

Protargol,  10  and  25% 

.  •  • 

177 

STERULES.  LARGE  (TUBE 
FORM)  10  min.,  Cocaine 
11  Cl.,  5,  10%  . 

339 

Stibamine  Compds. 

... 

168 

Stibenyl  ?  gr.  (Intrav.) 

•  •  • 

168 

Stibium  Sulph . 

•  •  • 

157 

Stibnite . 

... 

157 

Stibosan  . 

... 

169 

Stiilingia,  30  gr. 

... 

888 

Still’s  Diplococcus 

... 

911 

Stinging  Nettle 

34 

Stockholm  Tar  2  to  10  gr. 

703, 

149 

Stockman  on  Salicylates 

68  et  seq. 

Stokes’  Liniment 

... 

700 

Stomach  Contents  Exam. 

... 

413 

„  Tubes . 

271, 

414 

Stomachic  balsam 

... 

872 

Stomonal  . 

... 

61 

Stone  Root 

... 

852 

Storax  . 

... 

88  8 

Storks-bill  . 

... 

856 

Stout 

26 

Stovaine,  &  to  },  max.  2£ 

gr. 

350,  69,  240  ;  Stovaine-Dex¬ 
trin,  352 ;  Gargle,  Ointment, 
Pastils,  Snuff,  Soln.  (internal)  353 
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FIGURES  IN  HEAVY  TYPE,  e 

Name.  Dose.  Page 

Stovaine-Caffeine  .  353 

Stovaine- Glucose  .  351 

Stovaine- Strychnine  .  353 

Stovarsol,  4  grs.,  192,  536,  537,  538 

Stramonium  . 787 

Strawberry  ...  .  858 

Streptococcus  var.  &  Serum  928,  573 
Conglomerate  929, 574 
„  Haemolytic,  930  ,*  and 

see  Influenza. 

faecali3  ...  928  &  573 

Lebenis  ...  ...  11 

pyogenes  ...  ...  573 

„  Rheumaticus.  ...  927 

,,  Salivarius  ...  ...  573 

Strong’s  Method  ....  ...  3S8 

Strontium  ...  ...  ...  788 

Strontii  Brom.  (Exsicc.,  4-24 

gr.,  789);  5-30  gr.  ...  788 

„  Carh.,  5  to  30  gr.  ...  789 

,,  Chlorarsinobehenolate  ...  189 

„  Cinnam.,  2  to  5  gr.  ...  26 

,,  Glyceroph.,  4  to  8  gr.  ...  39 

„  Iodid.,  5  to  20  gr.  ...  789 

„  Lactas.,  5  to  30  gr.  ...  789 

,,  Oleas,  5  to  20  gr.(?)  ...  604 

,,  SalicyL,  5  to  20  gr.  ...  789 

,,  Sulphidum  ...  ...  222 

Strovhanthi  Semina  ...  789,161 

„  Phys.  Std.  791  &  74,  161 
Strophanthidin  ...  •••  790 

Strophanthin,  1/300  to  1/100 

gr.  . .  790,  240 

Strychnina,  1/64  to  1/16  gr.  ...  791 

„  Antidotes  .  792 

,,  Ionisation .  289 

„  Tests  ...  123,  242 

Strychninae  Acetas,  792 ; 
Arsenas,  1/64  to  1/16  gr., 

79?  ;  Cacodylas,  1/30  to  1/10 
gr.,  188  ;  et  Pe.  Cit.  2  gr.  792; 
et  Fe.  Quin.  Cit.  3  to  6  grs., 

792  ;  Formas,  1/64  gr.,  35  ; 
Glyceroph.,  1/64  to  1/20  gr., 

39;  HBr.  and  HC1.  793,277 

Strvchnin,  Hypophospb.,  792; 

Nitras,  Phosph.  Acid.,  Sulph. 
and  Sulph.  Acid,  1/64  to 
1/16  gr.,  793,  794;  Periodid, 

1/100  gr.,  135,  794;  Valeria- 
nas,  1/25  to  1/10  m. ...  ...  794 

Strychnos,  var. ...  •••  598,  5J9 

Styptic  Colloid,  361;  Gelatin, 

981 ;  Wool . 

Stypticin,  i  gr.,  or  if  urgent 

up  to  4  gr .  ••• 

Stypticin  Gauze  and  Wool  ...  574 

Styptol,  I  gr.  incr.  ...  ^4 

Styrax  Prep.,  av.  U.S.,  15  gr.  «»» 
Styryl  Quinoline  ••••••  317 

Sublimate  Disinft.,  470 ;  Mala¬ 
chite  Green  Soln.,  324,  471 , 

Spirit,  470;  Gauze,  Wood  Wool  469 

Succinimide  . 

Succinum  . ooy 


g.  100,  refer  to  vol.  ii. 

Name.  Dose.  Page 

Succus  Agavae  Cone.,  \  oz.  ...  879 

„  Allii,  10  to  30  m . 837 

,,  Alterans,  1  dr .  888 

„  Ari,  1  dr . 842 

„  Conii,  B.P.  ’98,  1  to  2  dr. 

„  Galii,  1  to  2  dr .  858 

„  Limonis  (see  Neutralisa¬ 
tion  Table)  . 

„  Mori,  1  dr.  .  871 

„  Nasturtii  Off.  2  to  4  dr....  873 

„  Papav.  Somnif.  (Cap. 
Inspiss.  (and  Pulv.), 

£  to  2  gr . 625 

„  Scoparii,  1  to  2  dr. 

„  Sempervivi,  5  to  15  m....  886 

„  Taraxaci,  1  to  2  dr.  ...  890 

,,  Urticae,  I  to  4  dr.,  incr....  34 

Sucrase  ...  ...  ...  ...  76 

Sucrose,  Sugar,  755,  157,  242; 

Intrav.  use  ...  .  757 

Sudan  Bed  .  326 

Sugar  Beet,  755;  Cane,  755; 
Chinese,  887 ;  Coating,  697  ; 
Grape,  426  ;  Inverted  757  ; 
of  lead  705 ;  Subsidy  ...  755 

Sugars,  Bacteriological  608,  607 

Relative  Sweetness .  757 

Sulfarsenol  ...  ...  ...  207 

Sulphaqua  Charges  .  799 

Sulpharsenobenzene  ...  ...  207 

Sulpharsphenamine  .  207 

Sulphate  de  Ba.  Gelat.  .  ...  222 

Sulphonal,  10  to  30  gr.  795  &  277,  242 

„  Reversed  .  795 

Sulphone-ethyl-methane  ...  795 

Sulphoxyl-Saivarsan,  8-12  Cc.  208 

Sulphonmethanum  .  795 

Sulphur  ...  ...  •••  •••  796 

Sulphur.  Lime  Depilatory  ...  261 

,,  Colloidal  366,  377,  797 

Sulphur  Dioxide  and  Trioxide  93 
Sulphurated  Potash  v.  Potass. 
Sulphurata  ... 

Sulphuretted  Hydrogen  798,  500 
Sulph.  Chlor.,  Hypochlor.  ...  798 

Sulph.  Injections  .  79* 

„  Iodidum .  <98 

„  Lotum . 797 

„  Paste  ...  ,  •••  •  ••  797 

„  Prcrcip.,  Sublim.,  20  to 

60  gr.  796 

SUM  Compds . 

Sumach,  15  gr . 

„  Smooth,  15  gr .  882 

Sumbul  Radix,  av.  30  gr.  ...  889 

Sundew  . 

Sunflower  Oil .  ' 

Sunic  Coil,  2.91  ;  Screens  ...  293 

Sunlight  .  •••  596  &  278,  321 

SUP  Compds . 

Supplementary  Drug  Lists  832, 164 
Suppositories,  800  ;  Hollow 
431 ;  Mass  for  hot  Climates, 

800  ;  Vaginal . 
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FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Suppos.  Acidi  Borioi,  3  gr.  ...  11 

„  „  Carbol.,  1  gr.  ...  18 

„  „  Lact.  B.  ...  59 

„  ,,  Tannin ,  3  gr., 

and  with  Morph., 
i  or  Opium,  1  gr.  95 

„  Adrenalin,  10  m . 981 

„  „  c.  Formidln.  Co- 

cain  &  Hamam.  .  981 

„  Aloes  .  3  39 

„  Argyrol .  176 

„  Aristol,  1  gr . 510 

„  Arsenobenzol  ...  ...  199 

„  Atropin®  et  Plumbi  Iod.  215 

„  Bellad.,  14gr . 226 

„  „  et  Morph.,  i  gr.  ...  226 

„  Bisciniod,  £  gr .  231 

„  Bismuthi  Oxycbl.,  10  gr.  232 
„  „  Salicyl.,  10  gr.  ...  233 

„  „  Subnit.,  10  gr.  ... 

„  Chloral,  5  gr . 283 

„  Chrysarobin,  1^  gr.  ...  295 

„  Cocain®,  &  to  \  gr.,  et  c. 

Morphina,  4  gr.  ...  339 

„  Cocain®  Vaginal,  2  gr.  ...  339 

„  Collargol  (&  Co.),  2 \  gr.  176 

„  Collinson  Ext .  852 

„  Cubeb®,  10  gr .  853 

„  Eucalypti  Gum,  5  gr.  ...  856 

„  Ext.  Myrtilli  .  872 

„  Gall®,  5  gr.,et  c.Opio,lgr. 

„  Glyeerini .  481 

„  Hemorrhoidal  .  236 

„  Hamam  Co.  . 449 

„  Hamamelin,  1  and  3  gr.  449 
„  ,,  et  Hydrarg.  Co.  ...  449 

,,  Hamam.,  Conii  et  Eucain  449 

.,  Hydrargyri  .  455 

„  „  Subchlor.,  1  gr.  ...  475 

„  Icbthosulphol,  3  gr.  ...  504 

„  lodex  .  51 6 

„  lodoformi,  1,  3,  5  gr.  ...  509 

„  „  c.  Eucalyp.  Oil.,  5  m. 

„  Malourea,  4  to  8  gr.  ...  817 

„  Morphincr,  1  gr . 563 

„  Novareenobenzol,  0*1  Gm.  207 
„  Novocain,  1%  grains  ...  348 

,,  Olei  Cinerei  .  455 

„  Opii,  1  gr . 

„  Quassi®  Ext.,  i  gr.  ...  880 

„  Quin.  HC1.,  5  gr .  728 

„  „  HC1.  Carbarn.,  5  gr.  732 

„  Ranunculi  .  881 

„  Salvarsan .  199 

„  Santonin!,  3  gr .  760 

„  Sod.  Chaulmoograte  ...  607 

„  Sondryl,  0*1  Gm .  821 

„  Supra-renal  (et  c.  Morph.)  976 

„  Thymol  Iodide .  510 

,,  Veronal,  4  to  8  gr.  ...  817 

„  Veronal  Sodium,  0*4-0* 5 

Gm . 820 

Supplementary  List  ...  832,164 

Suprarenal  Cort.,  2-5  gr.  982,  171 


.g.  100,  refer  to  VOL.  II. 

Name.  Dose.  Page 

Suprarenal  Gland,  974,  170; 

Ext.  Dry,  Liq.,  Suppos.  (et. 
c.  Morph.,  4  to  3  gr.),  Inj. 
(Hypod.),  Snuff,  Insuff.  Pdrs., 
Nebula,  Spray,  Tabell®, 
Tablets  1  or  more,  Ung., 


975  et  seq. ;  Assay  ... 

...  170 

Suprarenin  . 

...  976 

„  Synthetic 

977,  171 

Suprarenalum  Sicc.  U.S. 

...  975 

Supsalvs. 

...  199 

Surgeon’s  Agaric 

...  838 

Surgical  Dressings  437 

,  438,  261 

Surgical  Lubricant 

...  16 

Surgical  Soap . 

...  761 

Surgical  Spirit . 

...  120 

Suspension  d’lodobismuthate 

de  Quinine,  1  Cc. 

...  243 

Suspensoids 

...  362 

Sutures  ... 

...  542 

Swabs,  Steriloid,  Triang,. 

etc.  437 

Swartz’s  Medium 

...  549 

Sweetbrea  d  . 

...  637 

Swreet  Gale,  844  ;  Vernal  Grass  841 

Sydenham’s  Laudanum,  5 

to 

20  m.  ... 

631,  138 

Syls,  1  to  2  drachms  : — 

Amygd.,  Anethi,  Anisi, 
Aurant.  A  mar.,  Aurant. 

Flor.,  Carui,  Caryoph., 
Cinnam.,  Foeniculi,  La- 
vand.,  Limonis,  Menth. 

Pip.,  Menth.  Vir.,  Myrist., 
Pimenta;,  Pini,  Eos®, 
Thvmi,  Vanill®. 

Symmetrical  Urea  Compds.  ...  816 

Symphytum  var.  .  889 

Synergism  of  chemicals  with 
Morphine,  etc.  ...  107,  569 

Synol  Soap  .  762 

Synthalin  . 650 

Synthetic  Milk .  887 

Syphilis  194,  454  and  1092,  574 
„  Arsenic  &  Mercury 

comb,  treatment  ...  199 

,,  Benzoin  Reaction  ...  410 

,,  Bismuth  in  .  240 

,,  Complement  Deviation  579 

,,  Diagnosis  Methods  ...  574 

,,  Kahn  Test  for .  583 

,,  Mastic  Test  for  ...  410 

,,  and  Parasvph.  differtn.  409 

,,  Sach’s  Test  for  ..  583 

,,  Salvarsan  in  ...  194  et  seq. 

,,  Targowla  Reaction  ...  584 

„  Verne’s  Test . 584 

„  War  Office  Treatment ..  199 

,,  Wasserman  Reaction...  579 

Syringes  Hypod.  .  455 

Syrupus  757 

,,  Acid  ffydriodie,  30  to  60m.  41 

„  iEgle  Marm.  Co.,  4  to  1  oz.  844 
„  Apomorph.HCl.,4  to  1  dr.  171 
„  Aromat.,'  4  to  1  dr. 

„  Aurcmtii,  £  to  1  dr.  ...  842 


OFFICIAL  NAMES  IN  ITALICS. 

FIGURES  IN  HEAVY  TYPE,  e.Q.  100,  REFER  TO  VOL.  II. 


Name.  Dose.  Page 

Syrupus  Benzaldehydi  HCN.  £ 

to  1  dr.  .  879 

„  Bromoformi,  £  to  1  oz.  ...  246 

,,  Calcii  et  Ee.  Lactoph., 

i  to  1  dr.  ...  56 

»  »  Lactoph.  £  to  1  dr.  56 
„  Camph.  Co.,  1  dr.  ...  630 

„  Cascarcs  Aromat.,  £-2  dr.  277 

,,  Chloral,  £  to  2  dr.  ...  283 

„  Cocainse,  1  dr . 339 

»  Cocillari®  Co.,  £  to  1  dr.  851 

„  Codeince  Phosph.,  £  to  2  dr.  357 

„  Cyllin,  10  to  60  m.  ...  32 

„  Digitoxin,  1  to  4  dr.  ...  399 

,,  Busart,  2  to  4  dr..  ...  58 

„  Eastoni,  £  to  1  dr..  ...  419 

,,  „  Liq.  pro.,  9-18  m....  419 

„  Eucalypti  Gum  £-1  dr.  ...856 
,,  Ferri  Brom.,  £  to  1  dr.  ...  417 

,,  „  et  Quin.  Cit.,  1  dr.  726 

„  „  lodidi,  £  to  1  dr.  416,  78 

„  „  Phosph.,  £  to  1  dr.  418 

„  „  Phosph.  Co.,  £  to 

2  dr.  ...  418, 80 

„  „  Phosph.  c.  Quin  et 

Strych.C  Easton’), 

£  to  1  dr.  ...  419 

Fi corum,  1  to  4  dr.  ...  401 

Formatum  Co.,  1-2  dr. ...  36 

Olucosi  ...  696 

Glyceroph.  Phobia,  1  to 

4  dr .  40 

„  Co.,  1  to  2  dr.  ...  40 

„  c.  Format.,  1  dr.  ...  40 

Heroin,  1  to  2  dr.  ...  566 

Hypoph.,  2  dr.  ...  692 

„  Co.,  £  to  2  dr.  ...  691 

„  Fellows’,  1  to  2  dr.  692 
Iodo-Tannic,  £-2  dr.  ...  513 

Ipecac . 525 

Kolse  Co.,  1  to  2  dr.  ...  253 

Lactucarii.  av.  2  dr.  ...  502 

Limonis,  £  to  1  dr.  867,  881 
Mori,  1  dr.  ...  ...  871 

Neurotonique,  2  to  3  dr.  726 
Parrish’s  £  to  2  dr.  ...  418 

Picis  Liq.,  1  to  2  dr.  ...  704 

„  c.  Codeina,  £  to  2  dr.  704 
Pilocarpin.  et  Pot.  Brom., 

1  dr.  to  1  oz.  ...  ...  696 

Pini  Pumil.,  1  dr.  ...  701 

Pini  Terpin  et  Heroin,  1  dr.  701 
Pruni  Vinj.,  £  to  1  dr.  879,  154 
Pami,  acc.  to  age.  ...  246 

Phamni,  £  to  1  dr.  ...  858 

Phei.,  £  to  2  dr.  ...  ...  — 

„  Aromat.,  av.  2  dr.  881 
Roxce,  £  to  1  dr.  ...  ...  882 

Scillce  (&  Co.),  30  to  60  m.  885 

Senegse,  1  dr . 886 

Senna \  £  to  2  dr.  ...  886 

Sulphatum,  4  dr.  ...  261 

Tann-Iodo-phosph.,  J  to 

2  dr.  ...  ...  ...  514 

Thymi,  1  to  4  dr,  ...  892 


)) 

33 

33 


33 

33 

33 


33 

33 


33 

33 


33 

33 

37 

33 

33 

33 


Name.  Dose. 

Syrupus  Tolu.,  £  to  1  dr. 
„  Triplex,  1  to  2  dr. 

„  Triurn  Phosph.,  £  to 
„  l  ryinece,  £  to  1  dr. 
„  Violse,  ad  lib. 

„  Zinqib.,  £  to  1  dr. 
Sys  Specific 

Sysimbrium  . 

Systogen  . 


1  dr. 
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Page 
,  881 
420 
419 
892 

894 

895 
253 
856 
407 


33 
33 
3  3 


33 

33 


T.  A.  B.  Vaccine  .  943 

T.A.B.C.  Vaccine  .  949 

T.A.M.  B.C.  Vaccine .  949 

T.C.P .  73,  534 

T.I.P.=Sod.  Tet.  iodo.  phenol 
phthalein. 

T.N.T .  3i6,  eo 

Tabaci  Folia  . 873 

Tabaiaco  .  625 

Tabardillo  .  609 

TABELLJE,  Chocolate  Tablets  804 
Antiasthmat.,  1  to  4  t.d.  578 
Antimonii  Sulph.(0-0lGm.)  157 
Apo morph.,  1/100, 1/50  gr.  171 
Bism.  et  Pepsin.  3  gr.  230,663 
,,  „  c.  Cascara  1  gr  ...  230 

Caffein®  Cit.,  1  gr.  ...  250 

Cocainre,  1/20  to  £  gr.  ...  339 

Diacetyl  Morph.,  1/10  gr.  566 
,,  Digitahn,  1/10  gr.,  et 

Nitroglycerin,  1/100  gr.  400 
,,  Erythrol  Nitratis,  £,  £, 

£,  1  gr.,  1  or  2 .  408 

,,  Exalgin,  £  gr .  3 

,,  Glonoini,  1/100  gr.  ...  577 

,,  Lecithin,  £  gr .  540 

,,  Mannitol  Nit.,  1  gr.  ...  409 
,,  Menthol,  1/5  gr.  ...  558 

,,  Nitroglycerin!,  1/600,  1/400, 
1/200,  1/100,  1/75, 

1/50,  1/25  gr.  and  1 

mgr.  1  or  2  577 

,,  Nitrogiye.,  1/100  gr.  c. 

Caffeine,  1  gr.  .  ...  578 

,,  Nitrogiye.,  Sod.  Iod.  e. 

Arsen .  ...  578 

,,  /Nitrogiye.  1/150  to  l/lOO/cyo 
„  \Strych.,  1/100  to  1/20  /°'8 

,,  /Nitrogiye.,  1/200  to  l/100\,r7o 
„  \ Thyroid.,  £  to  3  gr.  /  0/'; 


33 

33 

33 


33 

33 


33 

33 


'Nitrogiye.  Co.,  1  or  2 

Papain,  2  gr . 

Pepsin®,  3  gr . 

et  Bismuth,  1  to  2 
et  Caffeine,  1  to  2... 
,,  et  Strychnin® 
Phenolphthalein,  £,  2  and 

4  gr . 

Phenol  ph.,  4  gr.,  c.  Ext. 

Phei,  3  gr . 

Quin.  Tannat.,  1  gr. 

Sodii  Nitritis  et  Sodii 

Todidi . 

Sodii  Nitritis  Co . 

Strophanthl  Tinct.,  1  m. 


578 

652 

663 

663 

663 

663 

678 

678 

740 

776 

776 

791 
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Page 


gr. 

738, 


Name.  Dose. 

Tabellae — contd. 

„  Suprarenal  Ext.,  4  gr.  ...  976 

„  Trinitrini,  1-130  gr.  ...  578 

TABLETS,  COMPRESSED — TABLETT2E 
801.  In  demand  are : — 

Acetanilide,  3  gr .  2 

„  et  c.  Caffeine,  1  gr.  ...  3 

Aceto-Salicyl.  Acid.,  5,  8  gr. 

(and  with  Phenacetin  also 
with  Dover  Pdr.)  ... 

Acid  Lactic  Bacilli,  3  to  6  p.d. 
Aconiti  =  2|  ra.  Tincture  ... 
Acriflavine,  0*87  grain,  and 
1*75  grains  for  Lotions  ... 

Adalin,  5  gr, ...  ...  ... 

Adrenalin,  1/200  gr.  . 

„  1/800  gr.,  with  Cocaine 
4  gr .  ...  ... 

Alkagen,  1  to  3  . 

Ailonal,  1  to  2  ...  ... 

Aloes  et  Ferri,  4  gr . 

Aloin,  1/10  and  4  gr. 

„  Compound  . 

Alopon,  4  gr . 

Alypin,  4,  5/6  and  84  gr.  (and  4 

c.  Suprarenin)  . 

Ammon.  Brom.,  5  and  10  gr. 

„  Chlor.,  3  and  5  gr.  ... 

„  „  3  c.  Borax,  2  gr.  ... 

„  ,,  c.  Glyc.  Ext.,  3 

„  Quinine  and  Comp. 

Anabolin,  1 1  o  3 
Anti,  constipation 
Antifebrin,  3  gr.  (et  c.  Caf¬ 
feine,  1  gr„  3)  . 

Antipyrine,  24  and  5  gr.  (et 
8  gr.  c.  Caffeine,  1  gr.)  ... 
Antiseptic  (Thymol,  etc.)  ... 

Antityphoid  .  . 

Apo morphine,  1/100,  1/50  gr. 

Arsamin,  1  gr. .  . 

f  Arsenic,  1/ 60  gr.  ... 

-I  Iron  Hypoph.,  2  gr.  j- 
tQuin.  Ac.  Sulph.,  1  gr.  J 
Arsenious  Acid,  1/100,  1/50, 

1/20  gr . 

„  1/64  gr.,  with  Mer¬ 

curic  Chloride,  1/64 
gr  •  •••  •••  ••• 

Aspirin,  5  and  8  gr.,  and 
with  Phenacetin,  24  gr.,  and 

with  Dover’s  Pdr . 

Aspriodine,  5  gr . 

Atophan,  4  and  8  gr . 

Atrop.  Sulph.,  1/100  gr. 
Benzonaphthol,  5  gr. 

Benzosol,  5  gr.  . 

Betanaphthol  3  and  5  gr.  ... 
Betanaphthol,  5  grains,  c. 

Phenolphthalein,  3  gr. 
Bismuth  Carb.,  5  gr.  . 

„  Salicyl.,  5  gr . 

,,  Subnit.,  5  and  10  gr.... 

„  et  Pepsin,  aa  3  gr.  ... 

„  Pepsin  &  Cascara,  t.d. 


76 

57 

99 

302 

820 

981 

981 

546 

821 

137 

138 
138 
632 

345 

144 

145 

145 

146 
739 
963 
138 


329 

779 

171 

190 

182 


179 


181 


76 

84 

317 

213 

572 

447 

571 

571 

228 

232 

235 

230 

230 


264 


Name  Dose  Page 

Tablets,  Compressed — contd. 

Bismuth  Pepsin  and  Char¬ 
coal,  2  gr.  each  ...  — 

Biaud’s  Pill,  4  and  8  gr.  ...  412 

„  „  4  gr.  c.Arsen.,1/64  gr.  182 

Bon  Voyage  .  42 

Boric,  Acid,  5  gr .  9 

Brain  Ext.,  5  gr . 959 

Brominol  =  9  gr.  Pot.  Brom.  245 

Bromural,  5  gr . 821 

Butyl-Chloral  c.  Gelsem.  ...  247 

Caffeine,  1  gr. c.  Antipyrin,  3gr.  250 

„  Cit.,  2  gr . 250 

„  HBr.,  2  gr .  250 

„  „  1  gr.,  c.  Phenacetin, 

4  gr . 250 

Calc.  Lact.,  5  gr .  56 

Calc.  Sulph.,  £,  4,  1  gr.  ...  261 
Calomel,  1/10  to  5  gr.  ...  474 

/Camphor,  4  gr.  ...  \ 

\Quin.  Ac.  Sulph.,  1  gr.  / 

Camph.  Monobr.,  1  gr.  ...  265 

Cannabis  =  5  m.  Tinct.  ...  266 

Carbolic  Acid,  4,  4  gr.  ...  15 

Cascara  Ext.,  1  to  5  gr.  ...  279 

Catha  Ext.,  24  gr .  847 

Cerebral,  5  gr.  .  959 

Chinosol,  5,  8,  15  gr.  ...  317 

Cinohonidine  Sulph.,  5  gr.  ...  723 

Choralamide,  5  gr.  ...  284 

Chloramine  T.  ...  ...  52 

Chloral  I4yd.,  5  and  10  gr. 

(to  be  dissolved)  ...  ...  283 

Codeine  Phosph.,  4  and  4  gr.  357 

Codeonal,  24  gr . 569 

Colalin,  4  and  4  gr.  ...  783 

,,  Laxative,  14  gr.  ...  783 

Col.  Co.  =  4  gr.  pill.  ( B.P .  ’14) 

Collargol,  f  gr.  .  176 

Comp.  Hypo  phosphites  ...  692 

Cotarnin  HC1.,  f  gr.  ...  574 

„  Phthalate,  f  gr.  ...  574 

Corpus  Luteum,  1  gr.  ...  960 

Cystazol,  10  gr . 453 

Cystoformin,  15  gr .  454 

Dial,  14  gr.  ...  ...  ...  821 

Didymin,  5  gr.  .  983 

Digitoxin,  1/250  gr.  ...  399 

Dinner  .  708 

Dormigene,  5  gr . 821 

Dover’s  Powder,  5  gr.  ...  525 

Duodenal  Ext.  =  5  gr.  ...  980 

Easton  Syrup  =  4  &  1  dr.  (& 

c.  Arsen.) .  420 

Effervescing ,  see  ‘  Vescettes.’ 
Ephedrine  HC1.,  4  gr.  ...  855 

Ergotin,  1,  2  and  3  gr.  ...  405 

Ergotin,  Senecin  Co.  ...  405 

Eserine  and  Trunecek’s  Serum  694 

Eucaine-p,  1/10  gr .  344 

Eli  flavine  0*87  and  1*75  gr. 

for  lotions  ...  .  306 

Euflavine,  4  and  1  gr.  per  os.  806 

Euonymin,  1/6  to  4  gr.  ...  410 

Exalgine,  4  gr.  .  3 
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Page 

422 

280 

783 

184 

182 

412 

726 

131 

132 
132 

989 

40 


and 


gr. 


447 

447 

445 

452 

453 
453 
465 
465 
462 

471 


Name.  Dose. 

Tablets— rontd. 

Ext.  Filicis,  3  m . 

Fsexin  Ext.,  3  gr . 

Felamine,  1  to  3  . 

Ferri  Arsenas,  i  gr . 

Ferri  Blaud  c.  Arsen.  1/64  gr. 
Ferri  Carb.  Saceh.,  5  gr.  ... 

,,  Quin.  Citr.,  3  gr. 
Formaldehyde  Disinfectant 
,,  £gr.c.Sacch.Lact.,2gr. 

Formamint . 

Gland  (‘  Three  '  and  ‘  Four  ’), 

I  or  2  . 

Glyceroph.  Co . 

Grey  Powder,  \  to  S  gr. 

Grey  Powder,  1  gr., 

Dover’s  Powder,  1  gr. 

Guaiacol  Benz.,  5  gr. 

,,  Carb.,  5  gr. 

Guaiae.  <$  Sulph.,  aa  3  gr 
Hexamine,  5  gr. 

„  &.  Lith.  Benz. 

„  Sod.  Benz. 

Hyd.  Iodid.  Flav.,  i  gr. 
if  Vir.,  4  gr. 

„  „  Bub.  to  i 

„  Perchlor.,  1/100,  1/32, 

1/16  &  1/10  gr.  ... 

„  Subchlor.,  1/10,  4,  £,  4, 

1,  2,  3,  4,  and  5  gr.  474 

Hydrastine  Compound  ...  493 

Hypophos.  Co.  .  692 

Ichthosulphol,  24  gr.  ...  504 

Insulin  HC1.  10  units  ...  643 

Iodinol,  3  gr.  of  25%  ...  520 

Iodo protein,  5  and  10  gr.  ...  522 

Ipecac..  1/20,  1/10,  4,  5  gr....  524 

Iron  Quin.  Cit.,  3  gr.  ...  726 

Kurchi  Bark,  5  gr .  862 

Lactobacilline  ...  ...  67 

Lactobac-Glycogen .  67 

Laverain  .  742 

Lecithin,  14  gr . 540 

Lithium  Carb.,  5  gr.  ...  542 

,,  Citrate,  5  gr .  542 

Livingstone  Housers  ...  740 

Luminal,  4,  4>  1,  and  1 ■}  gr. ...  822 

Luminal-Sodium,  1  gr.  ...  822 

Lymphatic  Gland  .  963 

Magisal,  5  gr.  .  79 

Magnes.  Perox.  3  gr.  ...  496 

Malonurea,  5,  8,  10  gr.  ...  817 

Mammary  Gland,  2  gr.  ...  963 

Marienbad  ...  ...  ...  139 

„  Salt,  and  Anti-obesity  780 
Medinal,  1,  2\  and  5  gr.  ...  820 

Mesentery  Gland,  5  gr.  ...  963 

Mixed  Gland  989 

Migralgin,  8  &  15  gr.  ...  252 

Mucin,  5  gr .  963 

Myelin.  3  gr.  ...  ...  959 

Nitroglycerin, — 1/50  gr.  1  4tis 
Sodl.  Iodid.,  15  gr.  \-horis  578 

Lin.  Arsenical,  2  m.  J  ... 

(See  also  Tabellse  577  el.  seq.) 


Dose. 


Name. 

Tablets — contd. 

Nitropropiol  (Sugar  Test) 
Novocain  with  Adrenalin  var. 

Nuclein,  1  gr . 

Omnopon,  1/6  gr . 

Opium,  1,  1  gr . 

Orchitic  Subst.,  5  gr. 

Ovarian,  5  gr . 

Ox  Bile  533  ;  Stearettes,  5  gr. 
Pancreatln  and  Soda 

„  „  and  Bile  Salts  ... 

Papain,  2  and  5  gr . 

Papaverine,  &  gr.,  Hyoscya- 
mine  1/300  gr.,  and  Benzyl 

Succ.,  5  gr . 

Paraform  . 

Parathyroid,  1/20, 1/6, i,  4  gr. 

Pepsin,  3  gr . 

„  3  gr.  et  Caffeine,  2  gr. 
Peptonic  (Pepsin,  Pancreatin, 
Calcium  Lactoph.,  each  Igr.) 
Phenacetin,  4,  5  &  10  gr.  ... 

„  4  gr.,  c.  with  Caff.,  1  gr. 

„  and  Sulphona!  24  gr.  ea. 

Phenalgin,  5  gr . . 

Phenoloid  . 

Phenolphthalein,  4>  2,  4  gr. 

,,  Comp.  . 

Phenoquin,  4  and  8  gr. 
Phenyl-Aspriodine,  5  gr.  ... 
Phenyl  Sedasprin,  5  gr. 
Pilocarpin  Nit.,  1/10,  1/5  gr. 

Piperazine^S  gr . 

Pituitary  Dried,  1  gr.  entire 

gland  . 

Planadalin,  5  gr . 

Podoph..  1/4  to  1  gr. 

Potass.  Bicarb.,  5  gr. 

„  Brom.,  5,  10  gr. 

„  Chlor.,  6  gr . 

„  „  3  gr.,  c.  Ammon. 

Chlor.  1  gr.,  c. 
Borax,  2  gr.  et  c. 
Borac.  et  Cocaina... 

Pot.  Iodide,  5  gr . 

„  Permang.,  1-5  gr. 

,,  Pot.  Permang.  &  Alum 
for  Water  Purifn.  ... 
Proflavine,  0.87  and  1.75  gr. 

for  lotions  ...  . 

Proponal,  14  gr . 

Pulv.  Cret.  Arom.  c.Op.,5  gr. 
Quinidine  Sulph.,  5  gr. 

Quin.  Acetyl-Salicyl.,  3  gr. 

,,  Ethyl-Carb.,  8  gr.  ... 

.,  KBr.  3  and  5  gr. 

HBr.  3  gr.c.Phenac.,  5  gr. 

„  HC1.,  1  to  5  gr. 

,,  ,,  Acid,  1,  3,  5  gr.  ... 

,,  Bhei  Co.  . 

,,  Salicyl.,  3  gr . 

„  Sulph.,  1  to  5  gr. 

„  „  Acid,  4  to  5  gr.  ... 

Ac.  1  gr.  c.  Camph., 
i  gr.  ...  264,  73 


Page 

377 

346 

280 

632 

630 

983 

963 

411 

638 

639 
652 


568 

131 

993 

663 


326 

326 

326 

3 

32 

678 

678 

317 

89 

90 
695 
703 

967 

820 

707 

710 

711 


711 

716 

555 

555 

306 

820 

629 

722 

735 

742 

727 

727 

728 
731 
740 
735 
737 
739 


744 
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Name.  .Dose.  Page 

Tablets — contd. 

Quin.  Sulph.,  Ac.  1  gr.  Campb. 

1/5  gr.  et  c.  Aco¬ 
nite  Tinct.,  1  m.  739 
„  „  Campb.,  Morph. 

et  Atrop.  ...  739 

Red  Bone  Marrow,  3  gr.  ...  958 

Regenerative,  6  per  diem  ...  769 

Rennet,  661 ;  Rennin,  1  gr....  661 

Resorcin,  3  gr.  .  751 

Rhubarb,  Soda  and  Ginger...  881 

Saccharin,  £  gr . 755 

Salicin,  5  gr .  80 

Salipyrin,  5  gr . 329 

Salol,  5  gr .  ...  81 

Salophen,  5  gr.  .  90 

Santalol,  3  m.  .  623 

Santonin,  1,  2  &  3  gr.  ...  760 

Sedas prin,  5  gr .  85 

Senecio  Co.  ...  886 

Sidonal,  New,  7£  gr.  each  ...  703 

Soda  Mint  (Sod.  Bicarb.,  Am. 

Carb.,  &  Mint). 

For  Effervescing  Compounds 


see  ‘  Vescettes  ’ 

Sodii  Acid  Sulph.  ... 

779 

„  Arsenat  Co.  ... 

•  •  • 

185 

„  Benzoate,  2  gr. 

•  •  • 

8 

,,  Bicarb.,  5  gr.  . 

•  •  • 

— 

„  Bisulph.  for  Baths 

•  •  • 

779 

,,  Bromid.,  5  gr.  . 

•  •  • 

770 

,,  Chior.  et  Borac. 

•  •  • 

773 

„  Citras,  5  &  10  gr. 

586, 

773 

,,  Desoxychlorate. 

«  •  • 

784 

,,  Iodid  c.  Sodii  Nitrite, 

3  gr.  with  $  gr.,  also 
5  gr.  with  1  gr.  ...  776 


„  Nitris,  2$  gr.  and  Co.  775,  776 
„  Perborate  Mouth  ...  13 

„  Salicyl.,  3  <fc  5  gr.  ...  70 

Solurol,  4  gr . 984 

Son6ryl,  1  gr.  .  821 

Spinal  Cord,  2J  gr .  959 

Stannoxyl  . 888 

Strontium  Brom.,  5  gr.  ...  789 

Strophant.  Tinct.,  2  &  5  m.  791 
Strych.  Sulph.,  1-60  to  1-30  gr.  794 
Strych.  c.  Nitroglyc. (Tabellse)  578 

Stypticin,  £  gr.  .  574 

Styptol,  |  gr.  .  574 

Sulphonal,  5  gr.  ...  ...  795 

Sulph.  Praecip.,  5  gr.,  c.  Pot. 

Acid.  Tart.,  1  gr.  ...  ...  798 

Supra-renal,  %  &  1  gr.  Dry 
Substance  .  ...  ...  975 

Syr.  Easton  =  $  &  1  gr.  ...  420 

Testicular  Substance  ...  983 

Thallium  Acet.,  0*1,  0*01  and 

0*001  Gm .  891 

Theobromine  Comp.,  up  to 
6  pA.  ...  ...  ...  806 

Theobrom.  Sod.  Format.  8  gr.  805 
Theobrom.  Sod.  Salicyl,  5  gr.  806 
Theocin  Sod.  Acet.,  4  gr.  ...  807 

Theophylline,  4  gr.  ...  ...  807 


Name.  Dose.  Page 

Tablets— contd. 

Thiocol,  5  gr.  .  448 

Three  Gland .  ...  989 

ThyminicAcid,  4  gr.  ...  984 

Thymoform .  ...  812 

Thymol  Carb.,  10  gr  .  ...  812 

Thymus  Gland,  3  &  6  gr.  ...  983 

Thyroid  (Standard),  l|  &  5gr.  988 
,,  Comp.  (3  &  4  gland)  ...  989 

Tinct.  Aconit.,  2i  m.  ...  99 

„  Beilad.,  2  4,5  m.  ...  226 

,,  Cannab  =  5  m....  ...  266 

,,  Nuc.  Vom.,  5,  10  m.  ...  599 

,,  Opii,  5  &  10  m.  ...  631 

„  Quin.  Ammon.  =  1  dr.  738 
,,  ,,  ,,  Comp.  ...  739 

,,  Strophanth,  2  &  5  m.  791 
Trilactine,  3  to  6  p.d.  ...  57 

„  Intestinal,  3  to  6  p.d.  .  57 

Trional,  5  gr .  796 

Trivalin  .  ...  826 

Trunecek’s  Serum  ...  ...  768 

Tylcalsin,  8  gr.  .  77 

Tyllithin,  8  gr.  .  79 

Tylmarin,  5  gr.  .  28 

Urethane,  5  gr.  .  824 

Urotropine,  3,  5,  &  7$  gr. ; 

Eff.,  5  gr .  452 

Varium.  .  964 

Veramon,  1  to  1£  gr.  ...  330 

Veronal,  5,  8  and  10  gr.  ...  817 

Veronal  Sodium,  1,  2£  &  5  gr.  820 

Vesalvirie,  5  gr . 452 

„  ‘  S  ’  5  gr.  ...  ...  453 

Water,  Sterilising  ...  45,  52,  779 
Yohimbine  HC1.,  1/13  gr.  ...  895 

Zinc  Oxide,  2  gr.  ...  ...  828 

TABLETS,  HYPODERMIC  ...  803 
Chiefly  in  demand  are  : — 

Aconite  Nit.,  1/640  gr.  ...  100 

Adrenalin,  1/300  gr.,  c.  Co¬ 
caine  HC1.,  i  gr .  981 

Apomorph.  HC1.,  1/20,  1/15, 

1/10  gr . 171 

Atrop. Sulph.,  1/200  to  1/50  gr.  214 

Atrop.  c.  Morph . 214 

Caffeine  Sod.  Salicyl.,  $  gr.  251 
Cocaine  Hyd.,  1/10-i  gr.  ...  338 

Codeine  Phosph.,  £  and  4  gr.  357 

Curare,  1/12  gr . 853 

Diamorph.  HC1.,  1/24,  1/12 

gr . 566 

Digalen  ...  400 

Digitalin,  1/10  gr .  400 

Ephedrine  HC1.,  £  gr.  ...  855 

Ergamine,  1/65  gr.  ...  ...  407 

Ergotinise  Cit.,  1/200  to  1/100 
gr.  ...  ...  ...  ...  406 

Ergotoxine,  1/100  gr.  ...  406 

„  1/100  c.  Morph.  $  ...  406 

,,  1/100  c.  Strych.,  1/20  406 

Heroin  HCI.,  1/24, 1/12  gr.  . . .  566 

Homatropine  HBr.,  1/200  gr.  217 
Hyd.  Perchlor.,  1/60,  1/50,  & 

1/30  gr . 471 


745 


OFFICIAL  NAMES  IN  ITALICS. 


FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Tabs.  Hyped. — contd. 

Hyoscine  HBr.,  1/400  to  1/75 

gr . 498 

Hyoscine  Comp . 500 

Hyoscyamine  Sulph.,  1/100, 

1/50  gr . 503 

Lobeline  Sulph.,  A,  gr.  ...  544 

Morphine  mec.,  |  and  £  gr.  564 
„  HC1.,  h  to  1  gr.  ...  563 

,,  Hypophosph.,  },  i  &  i 

gr . 563 

„  Sulph.,  1  to  1  gr.  ...  664 

„  c.  Atropina  ...  ...  564 

,,  c.  Nitroglycerin  ...  564 

Nitroglycerin,  1/100  &  1/250 

gr.  . . 576 

Novocain  and  Adrenalin  ...  846 

Physoatig.  Salicyl.,  1/100  gr.  693 
Piero  toxin,  1/100  gr.  ...  — ~ 

Pilocarpine  HC1,,  1  gr.  ...  695 

,,  Nit.,  1/10  to  J  gr.  ...  695 

Quinine  HBr.,  4  gr.  ...  727 

„  HC1.  Acid.  1,2,3  gr.  ...  731 

Sclerotic  Acid  1/10  gr.  ...  408 

Scopolam.  Morph,  (and  with 

Atrop.)  ... . 500 

Sparteine  Sulph.,  £  gr.  ...  784 

Strophanthin,  1/500  gr.  ...  791 

Strychnine  Nit.,  and  Sulph. 

1/100  to  1/30  gr.  ...  793,  794 

Tropacocaine  HCL,  1/30  gr.  343 
Tyramine  ...  ...  ...  407 

Tablets,  Ophthalmic.  Vide  La* 
mellfe. 

Tablet  Triturates  . 803 

Tabotamp  .  ...  542 

Tsenia  .  422,  759,  1098 

Taffetas  Film .  435 

Taka  disata.se,  1  to  5  gr.  ...  551 

Talc  (and  Talc.  Purif.)  ...  144 

Tallquist  Scale .  ...  394 

Tamarind,  1  to  8  dr.  ...  •••  890 

Tambach’s  Test  ...  ...  96 

Tampons,  Gauze  ...  431*  801 

,,  Argyrol,  5  &  10%  ...  801 

,,  Ichthosulphol  ...  ...  504 

Tanacet.um  ...  ...  ...  890 

Tannalbin,  8  to  15  gr.  ...  95 

Tannal  Insolubile  ...  •••  95 

Tannigen,  5  to  15  gr .  96 

Tannin,  5  to  10  gr.  ...  ...  94 

,,  Albumin  Test  ...  364 

„  Tampons  .  80! 

Tannyl  Acetate...  ...  •••  96 

Tanret’s  Reagent  ...  •••  83 

Tansy,  890 ;  Tantalum,  168; 

Tapioca  Starch  .  839 

Tapeworm  ...  422,  759,  1098 

Tar,  2  to  10  gr.  ...  703,  149 

Tar  Acids,  30  j  Oils  .  30 

Tar  Spirit  .  701 

,,  water  ...  703 

Tarakto'jerios  . •  •••  6(  o 

Taraxacum,  (30  to  120  gr.)  ...  890 

,,  Cocoa,  £  oz.  ...  ...  890 


e.g.  100,  REFER  TO  VOL.  II. 

Name.  Dose. 

Targowla  Enaction 

Tartar  Emetic . 

Diaphoretic,  1/24  to  i  gr. 

Emetic,  4  to  1  gr . 

Tartarus  Boraxat,  20  to  40  gr, 

Tartro  Bismuthates  . 

Tatcho 

Tattoo  Marks,  to  Remove 
Taurin  ... 

Taxino,  1/100  to  1/60  gr. 

Tea,  248,  51  ;  Tea  Seed  Oil  ... 

Teel  Oil . 

Teeth  Infection... 

Teinture  de  Badiane . 

Teinture  de  Camph.  Cone,  and 

faible  . 

Teinture  de  F6ve  de  Saint- 


Page 
584 
161 


12 

238 

635 

1093 

95 

890 

135 

876 

930 

843 

263 


Ignace  max.  4  m. 
Teinture  d'lode  Fr.  Cx., 

1908 

599 

and  Supp. 

514, 

515 

„  „  Oflicinale  ... 

Teintures  var.  vide  Tinct. 

•  •  • 

515 

Telakucha  . 

•  •  • 

163 

Tellurium  Organic  Comps. 

„  Spirocbseticide,  Action 

168 

of  Metal 

J*  • 

163 

Temperature  Indicators 

•  •  • 

281 

Tenaline  . . 

•  44 

841 

Tensile  Gloves . 

•  «  • 

270 

Tephrosia 

•  •  • 

858 

T&rebenum,  5  to  15  m. 

«  »  • 

803 

Terebinthlna  . 

•  •  «, 

699 

Ter  eh.  Canadensis 

«  •  • 

168 

„  Cilia,  5  to  10  gr. 

... 

890 

Terebentene  . 

.  .  . 

148 

Terminalia  . 

.  .  . 

855 

Terpeneless  Oils 

... 

123 

„  Oi.  Aurant. 

... 

842 

Terpenes  . 

... 

123 

Terpineol  and  Terpilenol 

804, 

242 

Terpinoform 

... 

130 

Terpinol,  1  to  5  m. 

•  •• 

804 

Terpine,  Terpin.  Hydrat.,  2  to 
0  gr .  804,  277,  242 


Terra  Alba  . . 

Terra  Silicea  Purificata 

Test,  Breakfasts  . 

Testiculin,  15  to  30  m. 

Testis  ...  . 

Teetogan  . 

Tetanus  Antitoxin,  931 ;  Im¬ 
munity  Units,  933 ;  Dried 
Berum,  933;  Mag.  Suiph. 
Injection,  547;  Intracerebral, 
933 ;  Preparation,  933  ; 
Quinine  in  relation  933 ; 
Veterinary  Use,  933 :  War 
Oif.  Memo,  932;  Wound 
Dressing,  931,  932;  Ana- 
Phyl.  Shock,  932;  Passive 

Immunity  . . 

Tethelin  . 

Tetiothalein  Sodium  . 

Tetrabromfluorescein  ... 
Tetrabromphenolphthalein  . . . 


143 

144 
415 

982 

982 

983 


933 

969 

679 

339 

242 


BB 
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FIGURES  IN  HEAVY  TYPE,  e.Q.  100,  REFER  TO  VOL.  II. 


Name.  Dose.  Page 

Tetrachlorethane  ...  293,  442,59 

Tetracholrethylene  .  293 

Tetra-ethyl  lead .  659,151 

Tetraform,  10  to  45  m.  ...  274 

Tetraiodo-eosin  .  ...  ...  399 

Tetra-iodofluorescein  ...  ...  188 

Tetra-iodophenol-phthalein 

Sodium  ...  679,  146,  242 

Tetra-iodo-pyrrol,  1  to  3  gr.  610,  242 
Tetramethyi  diamino -triphenyl- 

carbinol  .  323 

Tetramethyl-diarsine .  185 

Tetranitro-methyl-aniline  ...  307 

Tetra-oxy-phthalophenon  ...  678 

Tetra  Vaccine . 949 

Tetryl  .  ...  ...  307 

Teucrium  . 890 

Texas  Fever  . . 191 

Thalleioquin  .  725 

Thallium . 891 

„  Acet.  ...  891,168 

Thamnidium  .  498 

Thaolaxine  ...  ...  ...  836 

Thebaicum  (Opium)  ...  ...  625 

Thebaine  HC1.,  i  to  1  gr.,  per  os.  891 

Theine,  1  to  5  gr . 248 

Thelygan  .  983 

Theohrom ■  Ol.;  Pasta  ...  804  &  183 

Theobromine,  1  to  5  gr.  249,  805  & 

163,  242 

,,  Aceto-Salicyl.,  1  to  5  gr.  805, 

242 

,,  Calc.  Salieyl,,  7  to  15  gr.  806 
,,  -Iodo-Sal.,  2  to  10  gr.  ...  806 

„  Lith.  Salieyl,,  5  to  15  gr.  806 
,,  Sodium- Sal.,  10  to  20  gr.  805 
,,  Sodio  Acet.,  10  to  15  gr.  805, 

242 

,,  Sodio  Form.,  8  to  15  gr.  805 
,,  Sodio  lod.,  8  to  15  gr.  806 
Theocalcine,  7  to  15  gr.  ...  806 

Theocin,  3  to  6  gr . 807 

,,  Sodium  Acetate,  2  to  4  gr.  807 

Theominal  .  823 

Theophylline,  3  to  6  gr.  807,  244 
,,  Sod.  Acet.,  2  to  4  gr.  807,  244 
Theo-Sodo-Form.,  8  to  15  gr. ...  805 

Theo-Sodo-Sal.,  10  to  20  gr.  ...  805 

Theo-Sodo-Acet.,  10  to  15  gr.  805 
Therapia  Sterilans  ...  ...  49 

‘Therapeutic  Coefficient’  ...  302 

Therapeutic  Index  . 1029 

,,  Substances  Act  ...  1023 

„  Regulations,  1024  ; 

„  re  Pituitary .  969 

,,  Sterilised  Catgutadded. 

— P.J.  ii./29,319. 

Thermiol  . 

Thermit 
Thermofuge 
Thermolaine 
Thermo-Isolators  1 41 


26 
142 
431 
436 

;  for  milk,  483 
Thermometric  Equi vs.  Vol.  I.  xxxiv 
Thermos  Flasks,  141  ;  Expts.  484 

Thieleman’s  Drops,  av.  30  m.  383 


Name.  Dose.  Page 

Thigenol  .  50  5 

Thio-carbamide  .  816 

Thiocol,  15  gr.  ...  ...  ...  448 

Thiocyanogen  Value  ...  ...  87 

Thiodiu  .  ...  ...  ...  765 

Thiodotoxyl  .  766 

Thiohistamine  ...  800 

Thionin  Solution  .  549 

Thio-Resorcin  ...  ...  752, 244 

Thiosinamin,  i  gr.  inc.  to  2  gr. 

(and  Mull.)  ...  764,  244 

Thiosinamin,  Eth.  Iodide  (Inj.), 

3  gr .  765, 244 

Thiostab  .  94 

Thio-Urea  .  816 

Thomassen’s  Method .  713 

Thomson’s  Vaccines  .  901 

“  Thoriac  ”  808 

Thorii  Aceto  Coumaras,  28 ; 
Camphorat.  808 ;  Camph.- 
Sulphonas,  Cinnam.,  808 ; 
Chloridum,  808 ;  Glycero- 
phosphas,  808 ;  Hydroxidum, 
Nitras,808, 277;Ortho-Coum., 

808  ;  Lactas,  808;  Oleas, 

809  ;  Oxidum,  807  ;  Phthalas, 

808  ;  Quinas,  Salieyl,  809  ; 
Sodium-Acetate,  809  ;  Sodio- 
Citras,  298  ;  Sulphas,  808  ; 
Sulpho  carb.,  etc.  ...  ...  809 

Thorium .  ...  807  &  351 

„  Pads  .  808 

,,  Table  of  Elements  352,  353 
Thoron  ...  ...  ...  ...  352 

Thorn-Apple  . . 787 

Threadworm  .  759,  1098 

Three  Gland  Tabs . 989 

Thresh’s  Reagent  ...  ...  4® 

Thrombin  .  76 

Thromboplastin  .  959 

Throphleol  ...  .  410 

Thuja  .  ...  ...  892 

Thus  Americanum  .  699 

Thyme  . 892 

Thymaglycine,  10  to  30  m.  ...  811 

Thymobenzene  ...  ...  164 

Thymoform  Tablets  .  812 

Thymol,  &  to  2  gr. ;  Anthel¬ 
mintic,  15  to  30  gr.  809,  6, 
56,  1 67,  244 
,,  Antiseptic  power,  267,  277 
„  Blue  ...  190,394,414,416 

„  Carb.,  5-15  gr.  ...  424,  812 

,,  Disinfectant  ...  810,  277 

,,  Iodide  =  Aristol  ...  509,244 

,,  Sol.  (Volckmann’s)  ...  812 

,,  Sulphonephthalein  190,  394 

41  4,  416 

,,  Wool  &  Gauze  ...  438,812 

Thymophthalein  190,  394,  414,  416 
Thymotal,  5  to  15  gr.  ...  ...  812 

Thymus  Gland  (Liq.  Ext.,  4-2 
dr.),  3-10  gr.  .  ...  ...  983 

Thymus  Vulgaris  ...  809,892 

Thyro-glandin,  3  to  5  gr.  ...  989 


OFFICIAL  NAMES 

FIGURES  IN  HEAVY  TYPE,  e.g. 

Name.  Dose.  Page 

Thyroid  Gland .  984  &  171 

,,  B.M.R . 992 

„  Dry,  £  to  4  gr . 988 

“Extract”  .  988 

in  the  Frolich  Syndrome  990 
Manganese  Treatment  ...  553 

Obesity  .  ...  990,  1078 

Overdose  985 

Para  Gland  .  993 

jj  References  ...  ...  989 

,,  Solution,  5-15  m.  ...  987 

,,  Tablets  Standardised,  14 

and  5  gr.  ...  ...  988 

,,  Variation  and  Assay  ...  172 

Thyroidectomised  goat's  milk  994 
Thyroidectin,  5  gr.  ...  ...  994 

Thyroideum  Siccum,  4-1  gr-  988 
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99 

99 

99 

>y 

99 


99 

99 

99 

99 

99 

99 

99 


99 

99 

99 

99 


Thyroxin  ...  ...  985,  174 

Thyroxin  Tabs.,  0*2,  0*4,  0‘8 

and  2  mgr . 986 

Tick  Fever  .  585 

Tidraan’s  Salt  ...  ...  ...  770 

Tiki-Tiki,  see  Beri-Beri  ...  596 

Tiliae  Floras,  Tilleul  .  506 

Tillman’s  Dressing  .  437 

Tin,  Tin  Oxide  ...  888 

Tinct.  Aconiti,  2  to  5  m.  98,  20 

(Fleming),  1  to  5  m.  99 
„  et  Iodi  99, 

Nepaul  . 

(Turnbulls) 

Act®®,  30  to  60  m. 

Adonis,  10  to  30  m. 

Aisculi  Hippoc.,  10  m. 

Agarici,  20  to  60  m. 

Aloes,  14  to  2  dr.,  or  4  to 
1  dr.  iep.  ...  ... 

„  Co.,  1  to  2  dr. 

Alstonice,  4  to  1  dr. 

Amara.  P.G.  . 

Ananas3®  Sativ®,  30  m. 
Anodyna,  5  to  30  m.  ... 
Anthemidis,  3-10  m. 
Anthoxanthi,  2-6  m.  ... 

Anticholerica  . 

„  Inosemzowi 
,,  Thielemani,  av.  30  m 
Antiperiodica,  1-4  dr,  ... 

Apis,  1  m.  hourly 
Apocyoi  Can.,  5  to  60  m. 
Arnic®,  4  to  1  dr. 

,,  Flor.,  4  to  1  dr.  ... 
Aromatica 
Aw  jet, idee,  4  to  1  dr. 

Asclepias  var . 

Aurant.ii,  4  to  1  dr. 

Aven®,  20  m. 

Baptisi®,  5  to  30  m. 

Bellad.,  5  to  15  m. 

Benzoini;  Co.,  4  to  1  dr. 

,,  Simp . 

Berberid.,  4  to  1  dr.  ... 
Blepharis,  15  m.... 

Boldo®,  10  to  20  m. 

Bryonise,  1  to  10  m. 


99 

99 

99 

99 

99 

99 

99 

99 

99 

99 


99 
99 
99 
99 
99 
9  9 
99 


99 

99 

99 

99 

99 


513 

835 

99 

851 
835 

835 

836 

137 

138 
838 
859 
840 
631 

840 

841 
383 
383 
383 
739 
841 
170 

841 

852 

842 
842 
842 

842 

843 
226 
6,3 

7 

844 
844 

844 

845 


Name.  Dose.  Page 

Tinct.  Buchu ,  4  to  1  dr.  ...  845 

Cacti- Grand  if.,  2-10  m.  849 
Calendulas  Flor.,  5  to  20  m.  845 
Calumbce,  4  to  1  dr.  ...  845 

Camph.  Co.,  30-60  m.  ...  630 

C annul  is  Ind.,  5-15  in  266 

Gantharidini,  2  to  5  m.  .  269 

Capsici,  5  to  15  m.  ...  272 

„  ACther  .  273 

,,  Fortior,  1  to  3  m.  ...  273 

Cardam.  &  Co.,  4  to  1  dr.  846 
Carminativa,  2-10  m.  ...  895 

Caryophylli,  2  to  10  m.  847 
Cascara  Sag.,  10  to  60  m.  279 
Cascarillce,  4  to  1  dr.  ...  848 

Castorei,  4  to  1  dr.  ...  848 

Catechu,  4  to  1  dr.  ...  848 

Chiratce,  4  to  1  dr.  ...  851 
Chlorof.  Co.,  5-60  m.  ...  291 

„  et  Morph.  B.P.  85, 

5  to  10  m. 

„  et  Morphince  Co.,  5 


99 

99 


99 

99 

99 

99 


99 
99 
9  9 


99 

99 

99 

99 

99 


to  15  m 
Cimieifug®,  30-60  m.  ... 
Cinchonce  and  Co., 4  to  1  dr. 
Cinnamonii,  4  to  1  dr.  ... 

„  Co.,  20  to  40  m.  ... 
Cocci,  5  to  15  m. 

Colchici  Sem.,  5-15  m.  ... 


290 

290 

851 

297 

298 
298 
847 
357 

852 


Collinsoniis,  4~2  dr. 

Colocynth,  3-15  m.  ...  381 

Condurango,  4  to  1  oz. ...  852 

Conii,  30  to  60  m.  ...  382 

Convallar,  5-20  m.  ...  852 

Coronill®,  30-60  m.  ...  852 

Goto,  10  to  30  m.  ...  333 

Croci,  5  to  15  m.  (B.P. ’98). 
Cubebre,  4  to  1  dr.  ...  853 

Cudbear .  •••  91 

Digitalis,  5  to  15m.  ...  396 

,,  Assay  of  396  &  72 

,,  Fol.  Recent.,  5  to 

15  m.  ...  •••  398 

,,  Keeping  Properties 

of  397  73 

„  Phys.  Standardised 

396  &  73,  75 


99 
9  b 
99 
99 


99 

99 


99 

99 

99 

99 


„  Sem.  . 

Droser®,  5  to  10  m. 
Elaterii  Co.,  10  to  30  m. 
Ergot®,  5  to  30  m. 

,,  A  mm.,  30  to  60  m. 
Erythroph.,  5  to  10  m.  ... 
Eucalypti  Fol.,  15  to  120 
m.,  615;  Gum,  20  to 

40  . . 

Euonymf,  10  to  40  m.  ... 
Euphorb.  Pepli.  30  to  60 
m  .indie 

Euphorb.  Pil.,  10  to  30  m. 
Ferri  Perchlor.,  5  to  15  m. 
,,  Pomat.,  15  to  30  m. 

„  Tart.  . 

Gall®,  4  to  2  dr. 

Gambir  Co.,  1  dr. 


75 

854 

855 
405 
405 
409 


856 
410 

857 
857 
414 
416 
421 

848 
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FIGURES  IN  HEAVY  TYPE, 


name.  Dose. 

Page 

Tinct.  Gelsemii,  5  to  15  m.  ... 

420 

yy 

Gent.  Amar.  . 

859 

j  y 

Cent.  Co.,  4-1  dr. 

— 

y  y 

Gossypii  Rad.,,  1  dr. 

443 

y  v 

Guaiaci,  1  in  10,  60  m. 

445 

y  y 

,,  A  mmon.  30  to  60  in  „ 

445 

9  y 

Guaranae,  30  to  60  m.  ... 

861 

yy 

Bsemostyptica,  5  to  30  m. 

405 

y  y 

Hamam,  30  to  60  m. 

449 

y  y 

Hydrastis ,  30  to  60  m.  ... 

493 

y  y 

Hyosey.  30  to  60  m. 

601 

y  y 

Ignathe,  3  to  20  m. 

599 

y  y 

lodi  Fortis 

514 

y  y 

,,  Churchill 

516 

y  y 

Fr.  Cx.  1908  (Sine  Pot. 

Tod.)  44  to  IS  m. 

514 

y  y 

lodi.  “  Indian  ” . 

514 

y  5 

lodinei,  Ed. 

515 

}) 

lodi  Mitis,  2  to  5  m.  514  et  sea. 

y  y 

„  et  Aconiti  ... 

513 

yy 

,,  /Ether,  516;  Decol. 
and  Decol.  Fortis, 

516;  Oleosa 

516 

yy 

Ipecac.,  10  m . 

525 

*9 

Iridis,  30  to  60  m. 

864 

y  y 

Ixor®,  1  to  14  dr. 

864 

y  y 

Jaborandi,  30  to  60  m. ... 

696 

yy 

Jalapce  (el  Co.).  30  to  60  m. 

864 

y  y 

Raladance,  \  to  1  dr.  ... 

865 

-y 

Kino,  30  to  60  m. 

866 

■  y 

Koi®,  20  to  60  m. 

252 

19 

Kramerice,  30  to  60  m.  ... 

866 

y  y 

Laehnanthis,  1  to  10  in. 

866 

yy 

Lactucarii,  av.  30  m.  ... 

502 

9  9 

Laricis,  20  to  30  m. 

— 

>  y 

Lasiosiphon,  10  to  60  m. 

867 

"9 

Lavand.  Co.,  30  to  60  m. 

— - 

9  9 

Laxativa,  20  to  60  m.  ... 

279 

9  9 

Limonis,  80  to  60  m.  ... 

867 

.9  9 

Lobeli®,  15  m.  expt.,  60 

m.  emetic  . 

544 

yy 

Lobeli iv  /Ether.  5  to  15  m. 

544 

.9  9 

Lupuli,  30  to  60  m. 

868 

9  9 

Lycopodii.,  15  to  60  in.... 
Menthol  /Ether  ... 

868 

y  y 

558 

J  9 

Monsoni®,  1  to  4  dr. 

871 

i  j 

Moschi,  U.S.,  av.  1  dr.  ... 

871 

99 

Myrrhev,  30  to  60  m.  ... 

872 

j  y 

„  et  Boracls . 

872 

9  9 

Nucis  Vom.,  5  to  15  m. 

599 

5? 

Oyii,  20  to  30  m. ;  5  to  15 

m.  rep . 

630 

j 

,,  A  mm, on.,  30  to  60  m. 

631 

*  9 

,,  Ben?:.,  4-1  dr. 

030 

»9 

,,  Camph.,  av.  1  dr.  ... 

630 

y  y 

,,  Crocata,  5  to  20  m.  ... 

631 

*'9 

,,  Beod.  av.  8  m, 

680 

9  y 

Passiflora,  80  m . 

870 

1 1 

Porsiouis  ...  . 

91 

yy 

Phosphori  Co.,  3  to  12  m. 

690 

»  > 

Physostig,  5  to  15  m.  ... 

693 

) 

Phytolnc,  3  to  10  in.  ... 

877 

y  9 

Piero?  hizat,  4  to  1  dr.  ... 

877 

"j  y 

Podophylli  (et  Indie.),  5 

to  15  in. 

708 
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Name.  Dose.  Page 

Tinct.  Podoph.  Amin,,  10-20m.  708 

„  Pruni  Virg.,  30  to  60  m.  879 
,,  Pulsatilla,  5  to  30  in.  ...  879 

,,  Pyrsthri  {&  Co.) .  880 

„  Quassia;,  30  to  60  m.  ...  880 

,,  Quebracho,  30  to  60  m _  881 

.  ,,  Quillet  ice,  30  to  60  in.  ...  881 

„  Quinince,  30  to  60  m.  ...  729 

,,  Quinines  Am.,  30  to  60  m.  738 
,,  Loss  of  Ammonia  in. — J. 

Rae,  P.J.  ii./29,310. 

,,  Rhei  Co.,  2  to  4  dr. ;  i-i 

dr.  rep .  ...  881 

,,  ,,  Amara,  4  to  2  dr.  383 

„  Rhei  Aromat.,  av„  60  m.  881 
,,  Rbois,  2  to  15  m.  ...  882 

,,  Rumicis,  1  to  10  m.  ...  883 

,.  Sanguinari®,  av.  15  m....  884 

,.  Scillce,  5  to  15  m.  ...  885 

,,  ,,  Phys.  Std ,,  5  tol5  m.  885 

74,  75 

,,  Senecionis,  1  to  2  dr.  ...  836 

,,  Senegal,  30  to  60  m.  ...  886 

,,  Sennas  Co.  (Legum,  889), 

2  to  4  dr.;  J — 1  dr. 

rep . .  886 

,,  Serpenlarice,  30  to  60  m.  887 
,,  Stramonii,  5  to  15  m.  ...  788 

,,  Strophanthi,  2  to  5  rn.  ...  791 

,,  Strophanthi  Phys.  Standard 

791  &  74,  131 

,,  ,,  Fraser’s  .  791 

,,  Sumbul,  30  to  GO  m.  ...  889 

,,  Sydenham’s,  5  to  20  m....  631 

,,  Thebaiaca,  20  to  30  m....  630 

,,  Thujae,  2  to  5  m.  ...  892 

,,  Tolutana.  30  to  60  m.  ...  843 

,,  Urginme,  5  to  15  m.  ...  892 

,,  Valerian®,  av.  1  dr.  ...  825 

,,  ,,  Ammon,  (et  Indie.), 

i  to  1  dr. ...  ...  825 

,,  Veratri  Viridis,  5  to  15  m.  893 
,,  Verbasci,  20  to  60  m.  ...  893 

,,  Viburn.  Prunif.,  2  to  4  dr,  894 
,,  Warburgii,  1  to  4  dr.  ...  739 

,,  Zedoari,  00  to  120  m.  ...  739 

,,  Z ingib.,  30  to  60  m.  ...  895 

,,  „  Fort.,  5  to  20  m.  ...  895 

Tinctur®,  812  ;  Dispensing  of  813 
,,  Stabilised  (Valerian),  824; 

Horse  Chestnut  824,  836 

Tincture  of  Life  .  811 

Tinctures,  Aqueous,  Glycerin  812 
„  Ethereal,  812  ;  see  Tinct. 
Capsici  —  /Ether,  etc. 

,,  Isopropyl  .  124 

Tinea  539  &  Therap.  index. 

Tiodine  (injection,  3  gr.)  ...  765 

TiquiTiqui,  .  506 

Tisane  de  Polygala,  886  ;  various  506 
Titanium,  Chloride,  Oxide, 
Sulphate,  Ferrocyanide  58,  351 

Toad  Flax  .  ...  837 

Tobacco,  873,166  ;  Denicotinised  874 
Toison’s  Solution  .  393 


OFFICIAL  NAMES  IN  ITALICS. 

FIGURES  IN  HEAVY  TYPE,  e.g.  ISO,  REFER,  TO  VOL.  II. 

Dose.  Page 


Name. 

Todaiwo . 881 

Tolu  . 843 

Toluene  Sodium  Sulphone  Chlor- 

amide .  51 

„  Sulphone  Chloride  ...  51 

,,  Sulpbo-dichloramide  ...  52 

Toluidine,  308 ;  Toluidine  Blue  535 

Toluol  .  312,80,244,278 

Toiuol-azo-toluol-azo--B.Naph 

thol  .  ...  13 

Tolysin,  10  to  15  gr . 819 

Tomb’s  Mixture  .  1046 

Tonquin  Bean .  29 

Tonquinol  .  316 

Tooth  Extraction  .  337 

„  Paste,  ‘  Formosyl  ’  ...130 

Pastes,  Antiseptic  Power  278 
Pdr.,  Jungman’s,  888 ; 
Sodium  Perborate  ...  13 

Torbenite  ...  ...  ...  355 

Touch  Wood,  838  ;  Tow  ...  437 

Tournesol  .  92 

Towels,  437;  Sanitary,  436;  Moss  786 

Towle’s  Pills  .  ...  635 

Town’s  Specific . 226 

Toxiroplilcea,  835 ;  Toxins,  896  et  seg. 


99 

99 


Toxol 

Trachylobium . 

Trade  Marks,  1027  ;  *  Avoided,’ 
1028  ;  '  Suspended  ’ 
„  „  for  Patented  Articles 

„  „  Act  (1919) . 

Traga-'antha,  2  to  10  gr. 

Tragopogon  . 

Transfusion,  Flood 

,,  Solutions  for 
Traumatic  Balsam,  |  to  1  dr. 
Trauma  ticin 
Trench  Fever  . . . 

Trepol 

Treponema  Pallid 
,,  pertenue 
,,  recurrentis 
Tribondeau’s  Stains 
Tribromophenol,  $  to  2  gr. 


34 
869 

1028 

1027 

1028 


196 


,,  Bismuth,  5  to  20  gr. 
Tribroinethylalcohol 
TrJbrom-Tert. -Butyl,  Alcohol... 
Trichlorbutyl- Glycol,  5  to  20  gr. 
Trirhlorethyl-Glycol,  5  to  20  gr. 

Triehlorcthylene  . 

Trichlor-iso propyl  Alcohol 
Trichlorom  ethane,  1  t< 
Trichlorphenol 
Trichlorphenyl-iodo-meth 
Trichlor-Tert.-Butyl-Alc., 

Trichomonas  . 

Tricocephalus  ... 

Tricophyton  . 

Tricresyl  Phosphate  ... 
Triferrin,  15gr.  V.d. 

Trifolia . 

Trigemin,  12  gr. 

Trigonella  . 


.  892 
.  995 

1,  767 
6 

.  295 

.  586 

.  242 

&  574 
.  61 2 
.  563 

.  578 

20,4, 
244 
.  20 
,  246 

.  246 

247 
282 
292 
294 
284 

21 
73 

248 
543 

1098,  505 
...  570 

...  442 

...  415 

...  870 

...  330 

...  857 


m.  ... 

Sal. 
5  gr. 


Name.  Dose. 

Tri-iodomethane 
Tri-iodopbenol 
Trikresol 
,,  Formalin 
Trilactine  Milk  ... 


Paoe 
...  507 
...  21 
..34,  284,  278 
.  ...  34 

...  58 


„  Tablets,  3  to  6  p.d.  ...  57 

„  „  Intestinal  .  ...  57 

Trillet’s  Method  .  366 

Tri-meihanal  Allyl  Carbide  ...  131 

Tfimethyl- Vinyl-Atom,  Hyd.  5 

Trimethylamine  .  870 

Trimethyl  Benzene  .  541 

Trimethyl-Benzoxypiperidine, 

1/10  to  |  gr.  ...  ...  344 

Trimethyl-Glycocoll  ...  5 

Trimine,  8  to  15  m.  . . 552 

Trinitrin ,  1/200  to  1/10  gr.  ...  575 

s,  Solution,  $  to  2  m.  ...  576 

„  TaMlce,  1/130  gr.  ...  577 

Trinitrobenzol  .  311 

Trinitrocellulose  ...  ...  359 

Trinitroglycerin,  1/200  to  l/10gr.  575 

Trinitro  phenol .  62 

Trinitro-Butyl-Toluene  .  316,871 

Trinitrotoluene  ...  316,60 

Triolein,  Palmitin,  Stearin  ...  158 

Trionnl,  10  to  20  gr.  ...  796,  244 

Trioxyrnethylene  .  131 

Tripanblue  .  191 

Triple  Valerianate  Injection  ...  826 

Triticurn...  ...  ...  837,  839 

Triturations  .  314 

„  Acidi  Arsen.,  1/6  to  3  gr. 

„  Atropinee  Sulph.,  1/20  to 

1/10  gr.  . 

„  Cocaine  HCL,  £  to  5  gr. 

,,  Ferri  Arsenatis,  f  to  24  gr. 

,,  Morphinse  HCL,  1  to  3  gr. 

,,  Pierotoxini,l/10  to  2/5  gr. 

,,  Sodii  Arsenatis,  1  to  1  gr. 

,,  Strophanthl  (1  grains  10 
m.  Tinct.  B.  P .  ’14), 

1/5  to  4  gr . . 

„  Strychniuse,  I  to  !  gr. 
Trivalin  hypod.,  8  to  15  in  j  per 

0*  8  m . 32b 

Trivalin  c.  Hyos.  Valev.  ...  826 

Troohisci  (Medicated  Lozenges), 

F.  with  Fruit  Paste,  G. 
with  gum  basis  i.e.,  ‘  Pas¬ 
tils  ’  or  ‘Jujubes’;  S. 
with  sugar,  R.  with  Hose, 

T.  with  Tolu, — Bases  ...  ol4 
Acidi  Ttpmoici,\  gr.,  F.  and 
1  j  gr.  (Stimulant  Voice),  ^ 
T.H.  1  gr.  .» 

,,  Ben zoici  Co.  T.  H.  (Ben¬ 
zoic  Acid,  Codeine,  Co¬ 
caine,  Ipecac.,  Menthol  & 

Red  Gu  m  (marked  C.B.A.) 

„  CarMici ,  1  gr.,  (3.) 

(marked  C,  A.)  ...  •••  18 

„  Tannici ,  T.,  \  gr.  and  G., 

„  Tannici,  F.,  U  gr„  T.H. 

„  Tannici  et  Capsid,  F. 
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INDEX  AND  POSOLOGICAL  TABLE. 


FIGURES  IN  HEAVY  TYPE, 

Name.  Dose.  Page 

Trochisci — contd. 

Aconiti,  P.,  Tinct.  4  m.  1 

every  £  hour  .  99 

Adrenalin,  1/1000  gr.  ...  982 

Althaea*  (Guimauve)  ad.  lib. 
Ammonii  Bromidi,  1  gr.  (G.)  145 
Ammon.  Chlor.,  F.  2  gr.  ...  146 

„  „  c.  Glycyrrh.,  8  gr.  146 

Ammon.  Chior.  Co.  . .  146 

Antacidi  (Sir  W.  Roberts) 

Calcii  Carb.,  34  gr. 

Mag.  Carb.,  24  gr. 

Sodii  Chlor.,  1  gr. 

BUmuthi  Co.,  R.,  2  gr. 

Boracis,  F.,  3  gr.  T.H. 

Boracis  et  Potass.  Chlor.,  F. 

Brompton  Blacks  .  860 

Camphors*,  2  gr.,  S.,  p.r.n.  ...  264 

„  Salicyl.  Comp.  t.d.  ...  265 

Capsici,  S.,  p.r.n . 

Carbonls,  S.,  12  gr.,  1  or  2  p.c. 
Cascara  gr.,  24  c.  Menth.  Pip. 

F.,  1  or  2 . 279 

Catechu.  1  gr.,  F„  2  gr.  T.H.  848 
Chlorodvne,  4  m.,  S.,  ’85. 

Cocain.  HC1.  S.,  1/12  gr.,T.H. 

F,,  1/10  (marked  H.C.),  G. 

1/10,  Prompt.  4 .  339 

Codein,  4  gr.,  S.,  4  or  5  p.d.  356 
Cubebae,  F.,  4  gr.,  T.H.  ...  853 
Digestive  (Rhei,Zing,,Cardam) 
Eucalypti  Cum,  F.  1  gr.  ...  856 

Eucalypti  Co.,  F.,  1  gr.  ...  857 

,,  Ol.  1  m.  G . 

Ferri  Redacti,  S.,  1  gr.  1  or  2  411 

Formosyl  (G.)  130 

Gambir,  1  gr. — Catechu 
Glycyrrhizse  (et  Anisi)  ...  860 

,,  et  Opii,  2  gr . 

Guaiaci,  2  gr.,  T.H.F.,  and 
S.  ReHnce,  F„  3  gr.  ...  445 

Gummi  Rub.  c.  Cocaina  1/20  (G.) 
Hyd.  Subchlor.  S.,  4,  1,  2  gr. 
Ipecac.,  S.,  4  gr.,  also  F.,  1  gr., 

2  or  3  p.d.  ...  525 

Eino,  F.,  2  gr.,  1  p.r.n.  ...  866 

„  Eucalypti,  1  gr.,  F.  ...  856 

Krameria,  2  gr.  et  Cocaine, 

1-10  gr.  G.,  p.r.n . 

Kramerice,  F„  Ext.,  1  gr.,  G. 

2  gr.,  F.  (T.H.j,  3  gr.,  et  Co- 

caince,  1/20  gr.,  F .  866 

Lavandulae,  S.,  ad  lib. 

Magnesia,  5  gr.,  S.,  2-4  p.d. 
Menth.  Pip.  (et  Fort.). 

Menthol,  S.,  4  G.,  1/20,  1/10, 

4  *  4  gr .  ...  •  • . 

„  1/20,  and  Cocaine,  1/20 

gr .,  G .  ...  ... 

„  4,  and  Eucalyp.,  1  m,,  G. 
MorpM'/we,T.,l/32gr.,4  or  5  p.d. 

,,  1/32  gr.,  et  Ipecac.,  1/10  gr. 

T.,  4  or  5  p.d.  ...  ...  563 

,,  1/40  gr.,  A  Emetin,  1/S0 

gr.  S.,  4  or  5  p.d.  ...  525 
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Name.  Dose.  Page 

Trochisc1 — contd. 

Nitrogiycerini,  ride  Tabelloe. 

Opii,  S.,  Ext.  1/10  gr.,  2  to  6 

p.d.  .  631 

Orthoform,  2  gr.,  T.H. 

Papain,  4  gr.,  S.,  and  1/5  gr.  652 
„  1/5  gr.,  c.  Cocaina,  1/10 

gr.,  S . 652 

Paregoric,  S.,  2  to  6  p.d. 

Potassii  Chloratifi,  R.,  3  gr., 

also  F.,  3  gr.,  T.H....  711 

„  et  Boracis,  14  gr. 

„  Chlor.  et  Glyc.  G.,  3  gr. 
p.r.n. 

„  Nitratis,  S.,  3  gr.,  3  to  6 
fP .d .  ...  ...  ... 

,,  Tart.  Acidi,  F.,  3  gr. 
Pyrethri,  F.,  1  gr.,  3  to  6  p.d. 

Rhci,  Zingib.  et  Cardam  ... 

Rosoe,  S.,  ad  libitum. 

Santonini,  S.,  1  gr.,  h.s.  ...  760 

Sedativi,  F.,  3  to  6  p.d.  ...  631 

Sodii  Bicarb.,  R.,  3  gr.,  p.c. 

Sodii  et  Zingib.,  S.,  p.c. 

„  Chlorat.,  3  gr.,  3  to  6  p.d.  773 


Sulphuris,  4  gr.,  1  to  6  p.d 

....  798 

Terebene,  1  m.,  S.  ... 
Tolutani  S. 

... 

Tussis,  4  or  5  p.d.  ... 

,,  Brompton 

...  525 
...  860 

Zingib.,  S.,  ad  lib. 
Trommer’s  Test 

...  370 

Tro pa  cocaine  HC1. 

343,244 

Tropical  Ulcer  ... 

...  552 

Tropoeoliu 

...  418 

Tropic  Acids  Comps.  ... 

...  210 

Tropyl  Tropate . 

...  210 

Trunecek’s  Serum 

...  768 

,,  with  Eserine 

...  694 

Trotyl  . 

316,60 

Trypaflavine  . 

...  300 

Trypagar 

532,  536 

Trypanosoma  Gambiense  char¬ 
acters  ...  ...  ...  ...  591 

Trypanosomes  var.  ...  586  et  seq. 

Trypanosomiasis,  190,  Therap  Ind.  & 

586 

,,  Internat.  Conf.  1925  ...  588 

,,  ,,  Commission  ...  589 

Trypan  Blue  and  Red  ...  190,  191 

Tryparsamkle,  1  to  2  Gm., 

injected  weekly  209,  587,  593 

Trypsin .  637,639,76,143 

„  Broth .  532 

,,  in  Faeces  ...  ...  413 

,,  Stearettes  ...  ...  639 

Trypsinised  Bl.  Egg  Med.  ...  620 

Tryptic  Broth .  ...  606 

Tryptophane  Reaction  ...  411 

Tse  Tse  Fly  .  586 

Tuba  che’s  Method  .  328 

Tubercle  Bacdlus  934  A  593 

Tubercle — Immune  Cattle  595 

,,  Vaccines  .  .  938 

Tuberculins  .  936 
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OFFICIAL  NAMES  IN  ITALICS. 


FIGURES  IN  HEAYY  TYPE,  e.g.  100,  REFER  TO  YOL.  II. 
Dose.  Page 


Name. 

Tuberculin  ‘  A.F.’ 

Auto -inoculation  ...  943 

B.C.G .  944 

*  B.E.,’  (Human,  Bovine 
or  mixed.),  939  ;  Dose 

Table . 940 

Beraneck’s  .  945 

Bouillon  Filtrate  ...  933 

Calmette  Test  .  ...  947 

by  Mouth  .  939 

Cross  Vaccination  ...  939 

Cuti-reaction .  947 

Diagnostic  .  946 

Dispensaries  ...  944,597 

Dose,  Table  ...  938,  940 

Dreyer’s  .  942 

‘  For  and  Against  ’  ...  943 

1  U  ’  Q15 

Intradermic  Test  ...  947 

Koch  P.G.  *  Old  ’  ...  936 

Lundie's .  946 

Mantoux  Test  .  ...  947 

Moro’s  Test  .  947 

Nathan  Raw .  941 

New  (T.R.)  938 

Ointment  (Moro’s)  ...  937 

„  (Philip)  ...  947 

Old,  936;  Standardisa¬ 
tion,  937  ;  Diagnost. 

&  Treatment  ...  937 

Ophthalmic  Reaction  .  947 

Original  Alt  .  938 


99 

99 


Percutaneous  Test 
,,  Perlsucht,  B.E,  = 
Bovine  B.E.  . 

Old 


947 

939 


yy 

>y 

99 


Bovine  B.E. 

,,  P.T.  =  Tuberculin 

(Bovine)  ...  ...  — 

„  P.T.0 .  938 

„  P.T.R.  =  T.R.Bovine ...  939 

,,  Raw’s .  ...  941 

,,  Reactions  Diagnostic...  946 

„  “R”  (Raw’s)  ...  941 

,,  References,  Genl.  ...  942 

Spahlinger’s  .  946 

,,  Spengler’s  .  945 

,,  T.O.A .  938 

,,  Tables  .  ...  938,  940 

Tested  Milk  ...  ...  4171 

„  Tests . 946 

„  T.R . 938 

„  T.R.  Dose  Table  ...  938 

,,  „  per  o s.  ...  ...  939 

,,  Von  Pirquet  Reaction  947 

Tuberculosis,  934, 593  :  and  Flies  935 
And  Rainy  Winds  ...  597 

Aetiology  .  935 

Austral.  Quarantine  ...  934 

Auto-inoculation  in  ...  943 

Complement  Fixation  in  632 

Death  Rate  .  935 

in  Dogs  597 

Graduated  labour  in  ...  943 

Hospita  Is  for  Treatment  935 

Immunising  Vaccine 

Raw  940 


name.  Dose.  Page 

Tuberculosis,  Infectivity  of  ...  594 

,,  Lipase  Treatment  ...  763 

,,  and  Milk  935  A  4S7,  et  seq. 

595,  et  seq. 

,,  Notification  Order  ...  934 

,,  Order  1925  (cows)  ...  934 

(See  also  Milk ) 

,,  Redhair,  and  in  Wales  ...  935 

,,  Progress  infection,  Dixon  934 
,,  Pro nh.  Vacen.  of  new  born  944 
Tubes  T6moins  ...  ...  ...  281 

Tucker’s  Asthma  Cure .  636 

Tung  Oil  ...  ...  ...  867 

Tungsten  315;  Arc  Light  ...  315 

Turck’s  Bottle  and  Capsule  ...  414 

Turf  Moss  .  785 

Turn  era  var.  ...  854 

Turkey  Red  Oil  .  621 

Turmeric  ...  ...  ...  199 

Turnbull’s  Tinct.  Aconiti  ...  99 

Turnsole...  ...  ...  ...  92 

Turpentine  ...  ...  699,148 

„  Injections  in  Arth¬ 

ritis,  675;  in 
Skin  Affns.,  700 ; 

„  Punch  ..*  ...  700 

Turpeth  Mini . 476 

Turpethum,  5  to  20  gr. ...  ...  — 

Tuto  caine  .  354 

Twilight  Sleep  ...  ...  •••  499 

Tylcalsin,  5  to  15  gr.,  Tablets, 

8  gr.  ...  ...  •••  77,  16,  246 

,,  Intrav.  £  to  1  Gm.  ...  78 

Tyllithin,  5  to  15  gr.  ...  79,  245 

Tvlmarin,  5  to  10 gr.  (Tabs,  and 

Cachets.  5  gr.)  28,  246 

,,  Dusting  Pdr. ;  Gauze  ...  28 

„  Quinine,  3  to  5  gr.  ...  28 

,,  Sodium,  5  gr .  28 

,,  Thorium  23 

Tvlnatrin,  5  to  15  gr.  79, 15 

Tyiophorse  Fol,I.C.Add.,  Jto  2gr. 

Tyndall  Effect .  •••  ^ 

Typhoid  948,  996,  1095  &  604 

Agglutinating  Sera  ...  604 

”  Anti,  Tablets  .  •••  779 

,,  Atropine  diagnostic  ...  694 

,,  Bacillus  ...  •••  948  &  503 

,,  Carriers .  607 

,,  Vaccines  9x9 

„  Widal’s  Test  ...  ...  603 

Typhol  ...  ...  •••  •••  f 

Tvphus  Fever .  996  &  609 

Tyramine,  i  to  i  gr.  hyp.  ...  407 

rpTTT»r»/1n’n  Qn  In  -f.i  rm  ...  ...  / 1>  / 

95,  385 
...  502 


Tyrode’s  Solution 
Tyrosin  ... 
Tyrotoxicon 


Uffelmann’s  Test  .  416 

TIlexine,  1-20  to  1-5  gr.  ...  854 

Uhnus  rar.  ...  •••  ••• 

Ultra  Violet  Rays  ...  •••  3'g 

Acetone  Blue  Gauge  317,310 
”  ”  Aluhabetical  List  of 

affections  treated  ...  319 


9  9 


752 


INDEX  AND  POSOLOGICAL  TABLE. 


FIGURES  IN  HEAVY  TYPE, 


Name.  Dose.  Page 

Ultra  Violet  Apparatus  ...  317 


99 

„  Comparison  with  Cod 

Liver  Oil . 

317 

9  9 

,,  Cut  down  by  smoke 

317 

9  3 

,,  Effect  on  skin  318 

i,  317 

99 

„  General  N  otes  on  treat¬ 

ment 

318 

9  9 

,,  Germicidal  effect  of 

316 

99 

,,  Glass  for 

310 

9  9 

,,  Lamps,  sale  of 

318 

99 

,,  Method  of  use 

317 

99 

,,  Penetrating  Power  ... 

316 

9  9 

,,  ,,  and  Rickets  ... 

596 

9  9 

„  Sugar  synthesis  by  aid  of  320 

9  9 

„  Water  sterilisation  by 

310, 

433 

99 

,,  Wave  Lengths 

310 

Ultramicroscope  . 

576 

Umbrenal  ...  . 

543 

Uncinariasis,  sec  Ankylostom, 

Undulant  Fever 

559 

Unguenta  ...  ...  815 

,  240 

Unguentum,  U.S.X.  . —  Cera 

Flav.  1 :  Adeps  Benz.,  4 

Ung, 

.  Acid  Borici,  1,  2,  3  (Mar- 

tindalel  ... 

11 

99 

„  Carbol.,  3% 

18,  4 

99 

,,  ,,  Co.  ...  ... 

466 

99 

,,  „  c.  Cocaine 

18 

99 

,,  ,,  ,,  Hyd.  Perch. 

19 

9  9 

„  ,,  Menthol 

19 

99 

„  Pheno-Borici. 

11 

99 

„  Picrici,  1  to  3% 

63 

99 

,,  Salicyl,  2% . 

66 

99 

„  ,,  Terebinth 

73 

99 

,,  ,,  Co.  ...  ... 

67 

99 

,,  „  c.  Resorcin  ... 

752 

99 

Aconitines,  2% . 

100 

99 

Agotan  Co. 

818 

99 

Adamson  (Ringworm) 

1093 

99 

Adrenalin  . 

982 

99 

AUantoin 

890 

99 

Allyl  Snlphid . 

838 

99 

Amyl  Salicyl  Co. 

73 

9  9 

Anderson 

231 

9  9 

Antimonii 

168 

99 

Aipice  Roses 

876 

99 

Argenti  Nitratis  Co.  ... 

175 

99 

Argyrol . . 

176 

99 

Aristol  . 

510 

99 

Atropinee,  4,  1  and  2% 

(iatter  B.P.  ’14) 

215 

99 

,,  c.  Acid  Boric 

216 

99 

,,  c.  Cocaina . 

215 

9  3 

Bals  Peruv . 

843 

99 

Bazin’s 

476 

9  9 

Cdladonnce 

227 

99 

B.  Naphthol  Co. 

571 

99 

Betuke  Co.  . 

704 

9  9 

Billrothi . 

175 

99 

Bismuth  Co . 

232 

9  9 

,,  Morph,  et  Coeain 

228 

99 

Bismuthi  Oxychl. .  ... 

232 

99 

,,  Sub  gall . 

237 

99 

Brilliant  Green . 

825 

.(/.  100,  REFER  TO  VOL.  II. 


Name.  Dose, 

Page 

Ung, 

.  Brooke’s 

•  •  • 

602 

99 

Cadmii  lodidi,  1  in  8 

•  •  • 

9  9 

Calcis  Chlorinat  ... 

•  •  • 

45 

3  9 

„  lodat 

%  •  ■ 

834 

9  9 

Calomel  c.  Morph.  L 

I.P. 

475 

9  9 

Cantharidin  c.  Hyd. 

Co. 

269 

9  3 

Cantharidini 

... 

269 

9  9 

Capsid,  and  Oleo-res. 

272,273 

9  3 

Caseinae . 

590 

33 

Castcllani .  752  & 

1051 

99 

Cedri  Atlant 

•  •  • 

849 

33 

Cetacei,  1  in  5 

... 

849 

99 

Chaulmoogrce 

•  •  • 

607 

99 

Chrymrobini  (&  Co.  295) 

294 

3  3 

Cinereum 

... 

475 

33 

Citrine 

... 

466 

35 

Cocainoe,  4% 

... 

335 

33 

Conii. 

... 

382 

35 

Cr6d6  . 

... 

176 

55 

Creolin  Comp,  ... 

... 

32 

9  9 

Cm-osoti,  1  in  10 :  Forte 

385 

55 

Cucumeris 

... 

853 

55 

Cupri  Cit. 

389 

55 

,,  Cleat 

... 

601 

55 

Cyllin  Comp. 
‘Danish’ 

,  ,  . 

32 

99 

... 

799 

99 

Demulcens 

... 

11 

9  9 

Dermatol 

... 

237 

99 

Desinficiens 

471 

99 

Deeks  (Dhobie’s  Itch) 

... 

1051 

55 

Diachyli . 

... 

603 

5  5 

„  Carbol, 

Eth.  Hyd.  Cup. 

6C8 

55 

388 

5  9 

Eueainae,  10%  ... 

... 

344 

55 

Eucalypti  et  Ac.  Bor. 

... 

615 

55 

Ferri  Persulph.  ... 

... 

421 

55 

Fuchsia  ... 

... 

320 

55 

Galeni 

... 

876 

5  5 

Galloe,  1  in  5 

... 

859 

55 

„  c.  Opio  (7*5%) 

... 

631 

5  3 

Guaiacol 

446 

55 

Gynocardiee 

... 

607 

9  5 

Hamam . 

449 

55 

By  dr  art 7. 

456,  83 

35 

Hydrarg.  Dil.  ... 

456, 457 

,,  ,,  A  mmon.  (and  pil.)...  458 

,,  ,,  Co.,  2  in  5 .  457 

„  „  et  Pot.  Iodid.  ...  465 

„  „  et  Zinci  Cv.,  1  or  2%  462 

„  ,,  lodidi  Rub . 463 

„  ,,  Mite  ...  456,  457 

,,  ,,  Nitrnt.,  and  Dil.  466,  83 

„  ,,  Olenti <,  602 ;  Co.  ...  602 

„  „  Or.  T'lavi  .  476 

„  ,,  „  „  c.  Atrop.  ...  215 

,,  ,,  ,,  ,,  c.  Physostig  .  694 

,,  „  „  Rubri  .  477 

,,  ,,  ,,  et  Cantb.  269,  477 

,,  ,,  Salicyl-Arsenas  ...  458 

,,  ,,  Subchlor.  ...  ...  475 

,,  „  c.  Morph.,  L.T.P.  ...  475 

„  ,,  Sulph.  Flav . 477 

„  Hydrog.  Peroxid.  ...  495 

,,  Hyoscinse . 498 

„  Ichthosulphol  et  Rosatum  504 


Name. 
Ung.  lodi. 
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99 

99 
9  9 


99 

99 


99 

99 


Opio 


99 

99 

99 

99 


Dose. 

,  1  in  25 
„  Intinctum 
Iodoformi  . 

,,  c.  Atrop. 

,,  c.  Eucalypto 
Iodolysin  . 
lo hydrin,  25%  ... 
Ipecac,  et  Crotonis 
Kaolin 
Kaposi 
Lanse  Hydros 
Lance  Comp. 

Lano-boric  Cainph. 
Menthol  c.  Cainph. 
Mercurome 
Metallorum 
Methyl  Salicyl  Co. 
Myrobalani ,  also  c 
Naphthol  Co. 
Neapolitanum  ... 
Neisser-Siebert 
0  lea  to  rum 

Oiei  Cadini  et  c.  Sulph. 
Ol.  Cedri  Atlant  . 

01.  Ricini  Co. 

Opii  . 

Opto  chin 

Paraffun  . 

Pagenstecher 

Para-monochlor-phenol 

Pheno-boric 

Physostigminse  ... 

Picis  Liq.... 

,,  Co.  ...  ... 

,,  et  Acidi  Salicyl 
Pilocarpinae 
Plumbi  Carb. 

„  c.  Calamina  . 

,,  Iodidi 
Plumbi  Oleatis 
,,  Subacetatis  ... 
Populeum  . 

Potass®  Sulph,  ... 
Potassii  Iodidi,  1  in  10 
pro  eczema 
Prophylaxis 
Quiuinse  (40%)  ... 
Quin.  HC1.  Carbarn 
Ranunc.  Pi  car  ire... 
Reclus 
Resince 

Resorcini  (and  Co.) 

„  c.  Ac.  Salicyl 
Rubrum,  N.H.W.. 
c.  Canth. 

Rumicis . 

Rusci  Co.  . 
feabmae  ...  ... 

Salol  c.  Cocaina  ... 

,,  c.  Menthol  ... 

Salvas  . 

Sawyer  . 

Scabies,  Danish  . 
Scarlet 

Sedresol . 


Page 
516 
516 
509 
215 
509 
766 
522 
525 
144 
571 
101 
101 
11 
557 
480 
466 
72 
855 
571 
456 
471 
GO  4 
704 
849 
621 
631 
388 
654 
476 
21 
11 
683 
704 
704 
299 
696 
707 
830 
707 
603 
706 
227 
709 


458 
458,  474,  82 
...  729 


782 

881 

329 

881 

752 

752 

477 

477 

883 

705 


883 


82 

82 

770 

525 

799 

313 

705 


Ung. 


99 

99 


9  9 
99 


15 

55 

99 


9  9 
9> 


99 

99 

99 


Simplex 
Sod.  Chlorid. 

Sodii  Perhoratis 
Sodii  Perox. 

StaphUagriie 
Stimulans 

Stovain  c.  Adrenalin 
Styracis 

Sulph.  Camphorat 
Sulph.,  798 ;  c.  Hyd, 

Sulph.  Hypochlor. 

Iodidi 

Naphthol  Salicyl. 

Zinc,  et  Kaolin 
Suprarenal. 

Thiosinamin 
„  et  Antipyrin 
Thorii  Oleatis  ... 

Thymol  (&  Co.)  ... 

Tuberculin  Philip’3 
Tuberculin  Kochi 
Uranii  Oleat 
Veratrinee,  2%  ... 

Viride  . 

Whitfield  . 

Wilkinson  . 

Wilsoni  . 

Zinci,  15% 

c.  Acid  Salicyl. 

Carbol. 

Oleatis 

Permang.  . . . 

Peroxidi 

Unicorn  Root,  False  ... 

Universal  Indicator 

University  Cream 
Unna’s  Chaulmoogra  Pill 
„  Jelly,  813 ;  Paste 
„  Salve  Soap 

,,  Stain  . 

Unoline  .  . 

Uradal,  5  to  10  gr. 

Uraemia . 

Uranin  .  . 

Uranite  ...  ...  •••  ___ 

Uranium  ...323  et  seq..  3*5, 

Acetate 

Calcium  Phosphate 
Copper  Phosphate 
Minerals 
Mud  ... 

Nitrate  ... 

,,  Antiseptic  Power  278 
’’  Oleate  ...  604,  356 

,,  Oxide . •  ••• 

Quinine  Chloride  ...  356 

”  and  Ra.  Relation- 

”  ship  ...  326,  355 

Salicylate  ...  •••  35c- 

”  Series  Table  ...  328,^29 

Urari,  1/20  to  *  gr . 853 

Urea,  10  to  60  gr.,  or  more  815 , 246 
Estimation  ot ...  ••• 

Concentration  Test  816,  385 


55 

99 

99 

99 

99 

99 


99 
9  9 


55 
9  5 


32 


Page 
815 
770 
13 
496 
888 
269 
353 
888 
798 
798 
798 
798 
798 
798 
976 
765 
765 
809 
812 
947 
937 
604 
893 
884 
67 
798 
828 
828 
828 
828 
603 
556 
496 
862 
190 
597 
.  609 

829 
870 
549 
892 
.  820 
388 
.  678 

355 

356 
355 
355 

355 

356 
350 
353 
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FIGURES  IN  HEAVY  TYPE, 


Name.  Dose. 

Page 

Urea  Naphthol  Compds. 

sym- 

metrical 

...  316 

„  Quinine,  5  to  15  gr. 

...  731 

„  ,,  local  anaesthetic...  731 

,,  Stibamine 

...  168 

Urease  ...  . 

78,  383 

Ureides  ... 

816, 202 

Ureo  meters 

...  387 

Urethane,  10  to  60  gr. 

824,  246 

Urethral  Bougies 

...  244 

Urginea  ...  . 

...  892 

,,  Maritima 

...  885 

Urinary  Antiseptics  Internal ...  S04 

Urine,  357  ;  Aceto-aeetic  Acid, 
in,  359,  360 ;  Acetone  in,  359  ; 
Acidity  of,  359,  382,  390  ; 
Acidosis,  361  ;  Albumin  Tests 
for  ( see  also  devisers’  names), 
361-364;  Alkalinity  of,  358, 
390  ;  Albunioses  in,  382,  364  ; 
Amino-Acids  in,  365 ;  Am¬ 
monia  in,  382  ;  B.  Coli  in,  Si, 
391,  533;  Bacteriology  of, 
390  ;  Bence-Jones  Albumose, 
361,  384;  Benzoyl-Glycocoll 
in,  381  ;  Bile  Pigments  and 
Salts  in,  365  ;  Blood  in,  392  ; 
/3-Oxybutyric  Acid  in,  359  ; 
Calcium  in,  464  ;  Calculi  in, 

357  ;  Casts,  368  ;  Chemical 
Deposits,  358  ;  Chlorides  in, 

358  ;  Cholesterin  in,  384 ; 
Creatinine  in,  368,  374  ;  Cys- 
tin  in,  367,  369  ;  Dextrin  in, 
369  ;  Diacetlc  Acid  in,  359  ; 
Diastatic  Test,  387  ;  Fibrin, 
368  ;  Formaldehyde  in,  370  ; 
Fungi  for  detecting  Sugar, 
379  ;  Globulins,  364  ;  Glucose 
in,  370 ;  Glycerin  in,  380 ; 
Gonococcus  in,  390  ;  Haemo¬ 
lytic  Action  of  in  anaemia, 
3S7  ;  Hseinoto  porphyrin  367  ; 
Hippuric  Acid  in,  381  ; 
Histidin,  365 ;  Indican  in, 
381  ;  Tndoxylin,  381  ;Joulie’s 
Ratios,  332  ;  Laevulose  in, 
379  ;  Lencin  in,  365  ;  Lym¬ 
phatic  System,  effect  on,  517  ; 
Microscop.  Examn.,  357  ; 
Nitrogen  in,  331  ;  Oxy  Buty¬ 
ric  Acid,  359,  361  ;  Pentose 
in,  380  ;  Peptones  in,  364  ; 
Phosphates  in,  382  ;  Purins 
in,  383  ;  Pus  in,  383  ;  Quinine 
Estn.  in,  69  ;  Renal  Function 
Tests,  384  ;  Sp.  Gr.  of,  357, 
370,  Sugar  in,  379  ;  Tubercle 
Bacilli  in,  to  stain,  391,  601  ; 
Tyrosin  in,  365  ;  Urea  in, 
estimation  of.,  384,  385,  387  ; 
Uric  Acid  in,  estimation, 
388  ;  Urobilin,  etc.,  in,  365  ; 
Urostealibh,  368  ;  Volume 
p.d.,  357  ;  Xanthin,  383. 
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Name.  Dose. 

Page 

Urine  Test  Case 

...  391 

Urine,  Bromine  in, 

...  85 

Uritone,  5  to  15  gr. 

...  450 

Urobilin... 

...  365 

Urodonal,  3  dr.  p.d.  ... 

...  454 

Uro-Hexoids  . 

...  453 

Urohypertensine 

...  408 

IJropherin,  5  to  15  gr. 

...  806 

Urotropine,  5  to  15  gr. 

...  450 

Ursol  ...  . 

...  308 

Urtica  Dioica . 

...  34 

Uta  . 

...  552 

Uteramin 

...  407 

Uva  Ursi 

...  841 

Uviol,  Light  . 

...  315 

(See  also  Ultra-violet,  Light). 


Vaccination  Act,  952  ;  Lancets, 

Shields  .  ...  953 

Encephalitis  following  ...  545 

VACCINES  . 896 

Limit  doses  are  given.  Care  must  be 
taken  to  distinguish  Prophylactic  and 
Therapeutic  Dose*.  See  p.  900. 


Acne,  5  to  500  mill.  ... 
Acne,  5  m„  with  Staph. 

905 

100  m.  increased  ... 

905 

Actinomyces  ... 

504 

Anthrax 

905 

Anti-rabic 

568 

Anti-Typhoid . 

949 

,,  „  Pas  de  Calais 

Expts.  898,  950 
„  Anti-Typhoid-para- 

Typhoid  .  949 

,,  Anti-Typhoid-para- 

Typhoid-Cholera  ...  949 

„  Asthma  .  906 

,,  Autogenous  904,  909,  919 
„  B.  Coli,  5  mill.  incr.  ...  914 

,,  ,,  „  in  rheum.  Ar¬ 
thritis  ...  915 

„  Bordet  Gengou  B.  ...  956 

„  Bronchitis  .  907 

,,  Castellani’s  Tetra,  etc.  949 
„  Catarrh  ...  907,  el  seq. 
„  Cerebro-Spinal  Meningi¬ 
tis,  50  to  2000  mill.  909 
,,  Children  Doses  ...  901 

,,  Cholera  500  to  2000  m. 

fProph.)  ...  913 

,,  Coli,  5  mill.,  incr.  ...  914 
,,  Combined  Cold  50  to 

1000  mill .  908 

„  Detoxicated  ...  901,923 

„  Diphtheria}  25  to  500 

mill .  917 

,,  Doses  of,  Table.  900,  902 

,,  „  Children .  901 

,,  Dysentery, 5  to  2000  mill.  918 
„  Friedlander  B.,  5  to 

1000  mill . 90S 

„  Glanders,  1  Cc.  ...  547 


OFFICIAL  NAMES  IN  ITALICS. 

FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL. 

Page  i  Name.  Dose. 
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ii. 


99 

99 


99 

99 

99 

99 


99 

99 


Name.  Dose. 

Vaccines — coritd. 

Therapeutic  Doses. 

,,  Gonococcus,  25  to  1000 

mill. ...  . 

,,  Hay  Fever,  25  to  1000 
units.  . 

Hexa  (Castellani) 
Immunising  Power  of. 
Influenza,  10  to  2000 

mill . 

(c.f.  Combined  Cold 
Vaccine  908.) 
Influenza  Detoxicated 
Local  &  General  Effects 

Lymph  . 

Malta  Fever . 

Microccocus  Catarrhalis, 
10  to  2000  mill. 
Ozaena,  50  to  1000  mill. 
Parodonta  Strepto.,  5 
mill,  increased 
Penta  (Castellani) 
Peptone  with 
Per  os.  89S,  909,  919, 

Plague . 

Pneumoccoccus,  10  to 
2000  mill.  (Prophyl., 
Wright,  924) 

Pollen  ... 

Preparation  . 

Pulmonary  Catarrh  ... 
Pyorrhoea,  5  m.  incr. 
Rabies  ... 

Refs.,  general . 

Renner’s  . 

Rheumatic  5  to  1000  m. 
Scarlet  Fever,  5  mill. 

mcr.  •••  •••  ••• 

Septus  B.,  50  to  2000 
mill. ... 

Site  of  Injection 
Standardisation 
Staphylococcus,  100  mill. 

mcr. ...  ••• 

Streptococcus,  5  to  2000 
,,  Conglomeratus  ... 
Streptococcal  Parodontal 
5  mill,  increased  ... 

,,  Rheumaticus,  5 
to  1000  mill. 

‘  T.A.B.’  . 

Table  of  . 

Technique  of  Injection 
Tetra  (Castellani) 
Tubercle,  988  ;  see  also 
Tuberculins 
Typh.  see  Vaccine  Anti¬ 
typhoid  ... 
in  rheum,  arthritis 

Varieties  of  . 

War  Office  Conf.  on 
Influenza 

Whooping  Cough,  5  to 

2000  mill . 

,,  ,,  Compound 


)) 

99 


99 

99 


99 

99 


918 

920 
949 
902 

921 


923 

904 

952 

560 

908 

923 

926 

949 
672 

950 

563 


924 

919 

901 

907 

926 
568 

903 
953 

927 

929 

908 

904 
901 

930 
929 
929 

926 

927 
949 
900 
904 
949 


675 

901 

921 

956 

956 


Page 
901,  956 
Sp. 


956 


...  872 

...  952 

141,  485 
431,  801 
...  159 

...  824 

...  826 
...  558 

...  38 

14 

...  892 
1053,  611 
...  605 

...  415 

892,  415 
...  468 


VACCINES.  SENSITIZED 

,,  B.  Coli,  Cereb. 

Fever,  Gono.,  Influenza, 
Pneumococcus,  Staphy- 
lo,Alb.  Aur.  (and  mixed), 
Strepto,  and  Typhosus 
Vaccinia,  952  et  seq. 

Vaccinium  Myrtillus  . 

Vaecinum  . 

Vacuum  Vessels 
Vaginal  Suppositories  ... 

Valenta  figure . 

Valeriance  Rhiz .  (et  Indie.) 
Valerianic  -iso-amyl-Ester 
Validol,  10  to  15  m.  ... 

Valkasa  ... 

Vanadate  Test  ... 

Vanadine,  Vanadium  ... 

Van  den  Bergh  Test  ... 

Van  Ermengem’s  Stains 
Vanilla  ... 

Vanillin . 

Van  Swieten’s  Liquor  ... 

Vapor  Acidi  Carbolici,  19;  Ac. 
Carbol.  Comp.,  386 ;  Allii 
Succ.,  838  ;  Ammon.  Chlor., 

146 ;  Chlorof .  Co.,  386  ; 
Creosoti  and  Co.,  385,  386 ; 
Cubebse  c.  Limone,  853 ; 
Eucalpt.  and  Co.,  615 ; 
Guaiaeol  Co.,  446;  Iodi 

iEtherealis,  516 ;  Menthol 
Citriodor,  557 ;  Terebeni, 

803  ;  Thymol . 

Varalettes  ,635  ;  Varicella 
Varicose  Veins,  Salicylate  Injns 
(See  also  Therap.  Index). 

, ,  Q  uinin  e  U rethan  e  In j ns . . . 

„  Ulcers  .  741,  1096 

Variola,  952  et  seq.  ...  ...  996 

Varium  ...  ...  ...  •«»  964 

Varnishes,  Micro  ...  869  616 

Vaseline,  Brand  Petroleum 

Jelly  (Oil  or  Liq.,  655)  654 

High  Meltg .  654 

Off.  FR.  CX .  655 

Vasoconstrictine  .  976 

Vasodilatin  . 

Vasodilators,  154,  and  see  Therap.lnd. 

Vasopressin  .  966,  169 

Vasotonin  .  »76 

Veal  Peptones  ...  ...  •••  5og 

Veedip  Gloves  ...  •••  270,  261 

Veg.  Albumen,  591 ;  Mercury...  707 
Venereal,  see  Gonorrhoea  and 
Syphilis 

Venereal  Diseases  Act  (1917)...  102- 

...  32 

;;  prophylaxis  458,  461,  474,  82 

Venice  Turps . J01 

Veno’s  Cough  Cure  ...  j>36 

Veramon  Tabs,,  1  to  H 
Veratri  Virid.  Rad.,  1  to  5gr....  893 

Veratrina,  l/64thto  1/1 6th  gr. 893, 246 
Veratrinse  Oleatum  ...  •••  -93 


812 

996 

70 

741 


tt 

>> 
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Veratrole  .  893 

Veratrone,  1  Cc.  .  893 

Verbascum,  893;  Verbena  875,  894 

Verdigris . 389 

Vermicides,  see  Hyd.  Am¬ 
mon.  and  Parasites  (Ther.  Ind.) 

Tetrachlor  ethane  .  2S3 

Trichlorethylene  . . 293 

Vermijelii.  .  853 

Vermilion  .  ...  477 

Vermin  Killers  : — 

Battle’s  and  Butler’s  contain 

Strychnine  . 

Hammond’s  and  Simpson’s 

contain  Arsenic  . 

Vermouth  . . 832 

Verne’s  Syph.  Test  ...  ...  534 

Vernisol  425 

Vernon  Harcourt  Regulator  ...  285 

Veronigen,  1  dr.  .  820 

Veroual,  5  to  10  gr.  817  &  68,  231 
Dangers  of  ...  818, 819 

Poisoning  . 818 

„  Sodium,  5  to  10  gr.  ...  819 

Vervain  ...  ...  ...  ...  894 

Vesalvine,  5  to  15  gr .  450 


33 

33 


33 


B  ’  (Benzoas  5  to  15  gr.)  452 

Efferv.,  1  dr .  452 

‘S’  (Salicyl),  5  to  15  gr.  453 
,,  Antiseptic  Power  ...  278 

VESCETTES  . 894 

Carlsbad  .  780 

Lithium  Cit,,  3,  5  gr.  .  ...  543 

,,  Hipp.,  5  gr . 543 

Mag.  Sulph.,  30  gr.  ...'  ...  548 

Piperazine,  5  gr . 703 

Pot.  Citrate .  ...  712 

Sodio-Mag.  Sulph.  et  c.  Caffeine  780 

Sod.  Phosph.,  50  gr .  777 

Sod.  Salicyl.,  5  gr. .  70 

Stront.  Brom.,  10  gr..  ...  789 


Vesuvine  . 

•  «  • 

...  535 

Vesipyrin,  15  gr. . 

Vet.  Surgeon’s  Scrip 

,,, 

...  82 

for 

H 

Drugs  . 

1004  and  1008 

Vibrion  Septique 

•  *  * 

546,553 

Vibro  Choleras 

913  &  439 

Vibrona  ... 

•  •  • 

...  636 

Vibrona  Malt  (Bronamalt) 

...  550 

Viburnum  Prunif. 

•  •  • 

...  894 

Vichy  Water 

772  &  456.458 

Vienna  Paste  ... 

„  ,  . 

...  709 

Vinca  Major 

•  •  • 

...  894 

Vincent’s  Angina 

•  •  • 

...  1097 

,,  Fusiform  B. 

•  •  • 

...  926 

Vinegar  . 

•  •  • 

•  •  • 

Vin  Antimoniale,  10  to  30 

ru., 

emetic,  2  to  4  dr. 

...  166 

,,  Aurantii  ... 

•  •  • 

842,  26 

,,  Cascarse,  l  to  1  oz. 

...  279 

„  Cbinse,  1  to  4  dr 

• 

...  297 

,,  Cocse,  2  to  4  dr. 

•  •  • 

...  332 

Colchici,  10  to  30  m. 

...  358 

Cortdurango,  4  to  1  oz. 

...  852 

,,  de  i’Hotel-  Dieu 

... 

...  398 

Name.  Bose.  Page 

Vin  Bigitale  Comp . 398 

,,  Diuretic,  i  to  1  oz.  ...  865 

Emetines,  5  to  45  m.  ...  531 

Ergotte,  av.  2  dr . 

Ferri,  2  dr.  .  415 

Amar.,  2  dr.  ...  415 
CitraMs,  1  to  4  dr.  ... 

„  Glyceroph,.  $  to  2  oz.  37 
Ipecacuanhas  (10  to  30  m. 
expt.),(4to6  dr.  emetic)525, 


3  V 
33 
33 
3  3 
33 
>3 
33 


33 

33 


Kolse 

Opii,  10  to  30  m . 

,,  Crocat.,  5  to  20  m,  ... 
Pepsimv,  1  to  2  dr. 

Quinines,  4  to  8  dr. 
Quinquina  Off,  Fr.  Cx.  ... 
Rhei,  ’85,  1  to  2  dr. 
Tann-Iodo-Phosph.,Jto  2oz. 

Trousseau . 

Vino  Ha  Soap  . 

Viola  car.,  30  to  60  gr. 

Violet  Gentian . 

Crystal 


33 
>3 
33 
33 
33 
33 
S3 
3  3 


253 

631 

631 

663 

730 

297 


321, 


514 
398 
761 
894 
321 
324 
855 
959  &  636 
440,  443 
...  143 

...  894 

38 

779,  318 
...  112 
37,  590 
66,  215 
592  &  98 


33 

33 


Viper’s  Bugloss 

Virol  . . 

Viscose  Silk  . 

Viscometer 
Viscum  Album  ... 

Visem 
Vita  Glass 
Vita  Wheat 
Vitafer 
Vitali’s  Test 
Vitamins 

„  Cod  Liver  Oil  Concentrates  618 
Distribution  of  593, 594  98  et  seq. 

in  Strawberries .  858 

Destroyed  by  heat,  etc.  593,  594 
( See  also  A.B.G.,  infra). 

„  Commercial  preps.  597,102 

Vitamin  ‘A’  .  593,  98,  99 

( anti- infective), 

Arsenic  and  Antim  Tests  99 
„  1  B,'  Destruction  by  heat 

and  oxidation  593,102 

,,  Dual  Nature  of .  102 

Stability  ...  ...  ...  -jqi 

in  Spinach  ...  109,106 

In  Yeast  and  seed  germs.  593, 

103 

(See  also  Beri  Ben,  505) 
Vitamin  ‘  C,’  593,  97,  103  ;  and 
Scurvy,  597,  103;  Tablets, 
Bassett  Smith’s  (Antiscorb.) 
Destruction  by  heat... 
in  Germinating  Seeds  593,103 

in  Milk  destroyed  ...  ...  103 

in  Orange  juice  .  104 

}n  Tomatoes  tinned .  593 

Vitamin  ‘  D,’  594,  97,  104  ;  and 

Rickets,  594,  595  et  seg., 101,104 

Coward  Unit .  105 

Jephcott  Unit  .  105 

Caries  in,  re .  ...  105 


33 

33 

>3 


593 
593,103 
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Name.  Dose. 

Vitamin  ‘  D  ’ — contd. 

Patent  Rights  . 

Rickets,  Light  in  relation  to 


Page 


596, 
104 

,,  Mercury  Lamps  in  596,104 

Vitamin  ‘  E  ’  .  594,  ios 

,,  in  Wheat  Germ  Oil  ...  108 

Vitamogen  ...  .  598 

Vitellin,  176 ;  Vitis  alba  ...  845 

Vitmar  ...  598 

Vleiningkx’s  Solution  ...  261 

Voice  Tablets  ...  ...  ...  711 

Volckmann’s  Sol.  .  812 

Volhard  Method  ...  ...  416 

Volisalz  ...  .  ...  714 

Volt  . ...  282 

Volumetric  Indicators  .  ...  187 

Von  Heyden  ‘  471  '  169 

Von  Pirquet’s  Test  .  947 

Vulpro  Waterproof  Sheeting  ...  271 

Vuzin  ...  888 

Wagner’s  Reagent  .  205 

Walker  I.  C.,  Tests  .  664 

Wallflower  . . 850 

Walnut  Hair  Dye  ...  308,  864 

W  ang  Medium . 

Warburg’s  Tincture,  1  to  4  dr. 
Warner’s  Safe  Cure 
Wasinng  without  Soap 
Wassermann’s  Reaction 
WATER  ANALYSIS,  418  ;  Hor- 
rock’s  Method 
,,  ,,  Bacteriological  435  et  seq. 

,,  ,,  „  and  Chem. 

compared  443 
,,  Antibacterial  Action  of 

R,hone .  443 

,,  Board  Reports  ...  440-443 

,,  Chlorination  ...45,  715,  432 
Cress  ..  ...872,  89,  168 

Distilled,  Bact.Examn....  435 
,,  H  Ion  Concentn. ...  192 


739 

036 

762 

579 

434 


3  5 
3  3 


Dropwort... 

Gas 

Germander 
Glass 
Helium  in 
Hemlock 


.  875 

142,501 

.  890 

.  778 

' .  337 

.  851 

IODINE  IN,  715,  775,  918,  422 

et  seq. 

,,  Adlercreutz’s  work.  431 

,,  Canterbury 

Chlorination,  effect 
of,  428,  439,  431, 

432 ;  on  Stego- 
ray  ia 

,,  Conclusions 

,,  Estimation,  Modifd. 

Hunter’s  Mthd. 

„  IsabellaLeitch 
”  and  J.  M. 

Henderson 
,,  „  Oxygen  Incin. 

”  Method. 


427 


432 

433 

422 


423 

425 


33 
33 
3  3 


3  3 
3  3 


Name.  Dose.  Page 

Water  Iodine,  Estimation  Pal¬ 
ladium  Method  425 
,,  ,,  ,,  Permang.  Me¬ 
thod  ...  424 

,,  ,,  ,,  SodiumNitrite 

Method  ...  424 

,,  ,,  Finland  .  431 

,,  ,,  y,  significance  of ...  423 

,,  ,,  Germany .  431 

,,  ,,  Goitre,  associated 

with  . .  42S,  429 

,,  ,,  Hercus’ work  ..  429 

,,  ,,  Heymann’s  work  42S,  430 

Holland  .  430 

Llandudno .  427 

London  Artesian  . . .  429 
{See  also  Met.  Water  Board). 

,,  Manchester  ...  427 

,,  Met.  Water  Board 

425-427,  433 
„  „  „  Drought, 

effect  on  429 

,,  Mineral  .  427 

Nebraska .  431 

New  Zealand  ...  429 

Norwich .  427 

Oxford  ...  427,  429 

Plymouth .  427 

Rowett  Research  In¬ 
stitute  Work  423,  426, 
429 

Sea .  428 

Spa  Waters  ...  427 

,,  Von  Fellenberg’s 

work  on  426,  428,  430 

Lead  in .  421 

London,  Magnesium,  in...  421 

Metals  in .  420 

Mineral  ...  ...  •••  447 

Non-electrolyte .  285 

Peaty  .  421 

Pennywort  .  862 

Pepper  .  •••  878 

Poisons  in  .  434 

Radium  in  .  8^0 

Sea,  Iodine  in  ...  •••  428 

Softeners .  761,443 

Sterilising  Tablets  ..  779 

by  Chlorine  45,  715,  432 

,,  Copper .  433 

,,  Ozone . 

,,  Permanganate... 

,,  ,,  Succin  Chlorim 

,,  ,,  Ultra-Violet Lgt. 

,,  Army  (Alum) 

Swimming  Bath . 

Zinc  in  ... 

Waterproof  Shtg.  . 

Watkins’  Test  . 

Wattle  Bark— Acac.  Decurrens 

Wave  Lengths .  316,  340 

Wax,  Bees,  849 ;  Dental,  6o5; 

Carnauba  .  ^48 

Wax,  Horsley’s  . 

Paraffin  ... 


3  3 
33 


33 

33 

33 


3  3 
3  3 
3  3 
3  3 


3  3 
>3 
3  3 
3  3 


3  3 
3  » 


3  3 
33 


33 
3  3 


433 

555 

433 

433 

434 
447 
421 
271 
560 
832 
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Page 

Name.  Dose.  Page 

Waxes,  M.Pts.  of 

*  •  • 

248 

469,  471 ;  Picric,  63  ;  Salicyi, 

Webster’s  Test . 

... 

61 

67 ;  Styptic  . 

413 

Weed  Killers  . 

... 

35 

Worms .  422,  759, 

1098 

Weights  and  Measures... 

xxxviii 

Wormseed  (Levant)  . 

759 

„  Atomic  ... 

•  •  • 

xxx  i 

Wormwood 

832 

Weil  Felix  Reaction  ... 

... 

610 

Wortabel  Treatment . 

164 

Weil’s  Disease . 

•  •  • 

610 

Woulf’s  Bottle  for  Oxygen  ... 

634 

Wesson  Oil  . 

•  •  • 

263 

Wound  Sucking  .  . 

898 

Westoran,  Westfon 

•  •  • 

293 

Wound  Treatment  . 

1099 

Westropol  . 

•  •  • 

293 

Wourara,  l/20th  to  4  gr. 

853 

Westrosol 

•  •  * 

292 

Wrappers,  Surgical  . 

437 

West’s  Swab  . 

911 

Wrightia  Antidys . 

862 

Whale  Oil 

•  •  • 

100 

Wright’s  Coal  Tar  Preps.  299 

,  761 

Whatmough’s  Iodine  Ampoules 

518 

,,  Diluting  Fluid  ... 

396 

Wheat  and  Germ  107,  Oil 

•  •  • 

106 

,,  Hypertonic  SaliDe 

768 

„  Starch  . 

•  •  • 

839 

„  Leishman  Stain  397,  Pipette, 

Whey  Powder . 

... 

588 

Pneumo  .Culture  Med. 

567 

Whiskey . 

118,  26 

,,  Sod.  Cit.  Solution 

774 

White  Precipitate 

•  •  • 

458 

Wurmsamen  . 

759 

Whitehead’s  Varnish  ... 

•  •  • 

508 

Whitfield’s  Ointment  ... 

•  •  • 

67 

Xanthaline  . 

139 

Whooping  Cough,  1098 ; 

Bacil- 

Xanthine  ...  ...  ... 

249 

lus,  612;  Infective  Period, 

Xanthoxylum  var.  . 

894 

998;  Vaccine 

•  •  • 

956 

Xeroform,  5  to  20  gr„  and  Gauze  20 

Whortleberry  ... 

•  *  • 

872 

X.L.  All  Fumigators . 

875 

Widal’s  Reaction  .  603 

Wij s’ Solution  ...  ...  ...  87 

Wild,  Prof.  Absorption  of 

Chemicals  .  87 

Wilkinson  on  Tub.  Treatment  944 
Wilkinson’s  Ointment  ...  798 

Willemite  ...  ...  ...  333 
Willcox,  Sir  Wm.  on  Stomach 


.  - - - 7  —  —  ■  - - -  - 

Examination... 

... 

415 

Williams’  Pink  Pills  ... 

... 

637 

Willmore  on  Dysentery 

533, 

537 

Willow,  Black  or  Pussy 

883 

Willowcine  . 

•  •  • 

892 

Wilson’s  Ointment  (P.  .Tap.)  ... 
Wilson’s  Erasmus — Hair  Lotion 

828 

and  Oint . 

149, 

269 

Wincarnis 

... 

627 

Windolite . 

•  •  • 

779 

Wines  . 

... 

26 

Wingrave’s  Stain 

•  •  • 

400 

Winslow's  Syrup 

... 

637 

Wintergreen  Oil,  5  to  15  m. 

•  •  • 

72 

Wireless  Headphone  Death 

... 

312 

Witch  Hazel 

•  •  • 

448 

Witte’s  Peptone 

•  •  • 

669 

Wolfram... 

.  ,  . 

315 

Wooldridge’s  Tincture... 

.  .  . 

637 

Wooldridge,  Prof.  G.  H.,  on  Milk 

483 

Wonderberry  . 

•  •  • 

887 

Wood  Naphtha . 

•  •  • 

119 

,,  Oil,  4-2  dr.,  843  ;  Sorrel 

167 

Spirit,  119  :  Poisoning 

•  •  • 

119 

,,  Wool  Perchlor.  ... 

•  «• 

469 

Woodward’s  Gripe  Water 

•  •  • 

637 

Wool  Absorbent,  437  ;  Animal,. 
436  ;  Blue,  472  ;  Carbolic,  16  ; 
Camphor,  264  ;  Cyanide,  462 ;  ; 
Fat,  100;  Lamb’s  436;  '  1 
Mercuric  Iodide,  463  ;  Non- 
Absorbent,  437;  Perchloride, 


X  ”  Rays,  291  ;  Acne,  301  ; 
Angina,  301  ;  Arthritis  Diag¬ 
nosis,  299  ;  Barium  Meals, 
222,  294 ;  Bismuth  Meals, 
228,  232,  294,  298  ;  Blood 
Affections,  301  ;  Bougies  for, 
294  ;  Bronchial  Asthma,  302  ; 
Bulbs,  292 ;  Burns,  309  ; 
Calculi  Diagnosis,  297  ;  Can¬ 
cer  Treatment,  304  et  306  ; 
Cathode  and  Anticathode, 
291  ;  Catheters  for,  234 ; 
Cinematography,  294  ;  Coils, 
291  ;  Color  Sensitive  Plates, 

294  ;  Coolidge  Tube,  292  ; 
Dangerous  effects  to  opera¬ 
tors,  309  ;  *  Deep  ’  Therapy, 
306  ;  Dental  use,  299  ;  Der¬ 
matitis,  309  ;  Developers, 

295  ;  Diagnosis,  296  ;  Dos¬ 
age,  306  ;  Duplitized  Films, 
293  ;  Eczema  treated,  302  ; 
Erlangen  Treatment,  306  ; 
Exophthalmic  Goitre  treated, 
392  ;  Filins,  293  ;  Frankfurt 
Treatment,  306 ;  Gallbladder, 
ex.,  681  ;  Gas  Tubes,  292  ; 
Gastric  Ulcer  Diagnosis,  298  ; 
Gynaecology,  303,  305  ;  Hard 
Tubes,  293 ;  Holzknecht 
Scale,  307  ;  Hyperidrosis 
303;  Industrial  use,  310 
Internat.  Cong.  Stockholm 
308.;  Iodo-Ray  with,  679 
Ionising  Effects  to  operators 
309  ;  Interpretation  of  Nega 
tives,  297  ;  Kienbook  Quanti 
meter,  307 ;  Lead  Shields 
295  ;  Leukaemia,  301  ;  Local 
izer,  Cross  Thread,  297 


OFFICIAL  NAMES  IN 
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Dose. 


Name. 

Lupus,  for,  303  ;  Malignant 
Disease,  304 ;  Meals,  222, 
228,  232,  294  ;  Measurements 
of  Current,  30?  ;  Metal, 
Wood,  etc.,  Examn.,  310; 
Metalix  Tubes,  2*32 ;  Moles, 
305 ;  Nsevi,  305  ;  Opaque 
Substances,  292 ;  Paraffin 
Wax,  308  ;  Printing  Paper, 
2S4 ;  Protection  Com.  Re¬ 
port,  309  ;  Pruritus,  305  ; 
Psoriasis,  305  ;  Pyelography, 
297  ;  Ringworm  Treatment, 

305  ;  Rodent  Ulcer  Treat¬ 
ment,  305;  ‘Rontgen’  306; 
Sabouraud’s  Pastelles,  301 ; 
Screens,  292  ;  Secondary 
Radiation,  235  ;  Shields,  295, 

296  ;  Silhouette  Radiographs, 
294  ;  Silk,  293  ;  Skiagraphs, 
287  ;  Skin  Affections,  395  ; 
Sodium  Brom.  and  Iod.  Sols., 

297  ;  Soft  Tubes,  293  ; 
Stomach  Examn.,  288,  418; 
Teeth  Examn.,  299  ;  Tele¬ 
phone  Probe,  297  ;  Thorium 
Pyelog.  Medium,  2S8  ;  Treat¬ 
ment,  301  et  seq.  ;  Tubes, 
291  et  seq.  ;  Unit  (‘  Rontgen  ’) 

306  ;  Urinary  Tract  Examn., 
771,  297  ;  Wax,  388  ;  Weh- 

nelt  Radiometer,  307  ; 
Whooping  Cough  treated  ... 
Xylene,  312;  Xylenols,  Anti¬ 
septic  pr.,  279  ;  Xylonite, 
361  ;  Xylol,  312 ; 

Balsam 

Xylol-azo-Xylol-azo-/3 
Sulph . 


Page 


Xylol 

Naph. 


306 

162 

314 


...  131 

...  894 

319.  538 


320 

1108 


Yadil 

Yage  . 

Yatren 
,,  Casein 

Young’s  Dose  Table  ... 

Yaws  ...  192, 197,  241, 109^  &  612 
Yeast,  i  to  1  oz.,  Extracts,  279, 

QtS  •  rT,f»Qt,q  ...  ...  i  O 

„  Vitamin  ‘  B  ’  in  593,506,507 
Yellow, Aniline  437  ;  Fever  ...  b%2 

,,  Ointment . 

Yeoman  Flour  ...  •••  ••• 

Yeo’s  Mist.  Anti -Catarrh.,  H  ozs.  149 
„  „  Chloric.  Quin.,  1  oz.  737 

Yerba  (Mat6) 

,,  Santa  ...  ••• 

Yersin’s  Serum  .  . 

Yew  ...  . .  ,  .  -j 

Yoghourt  (See  Curdled  Milk)  5 
Yohimbine,  1/20  to  3/20  gr.  8 

Yohimba  . . 

Yperite . 

Zam  Buk  . 

PRINTED  BY  LOVE  AND 
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Arsenic 


Name. 

Zainbeletti's  Iron  & 

Drops,  5  drops 
„  Injections,  5  to  10  m. 

Zea  Mays . 

Zedoary  . 

Zenker’s  Fluid  ... 
ZiehTNeelsen’s  Stain  ... 

Zinc  Arsenic  Free 

Starch  Powders 
Chloride  Solution 

Cream  . 

Ionisation 
Pastes,  Various  ... 

„  Points  . 

Zi'nci  Acetas,  1  to  2  gr.  . 

„  Benzoas . 

Bromic*.,  2  to  5  gr. 
Carbonas  ... 

Chloridum  . 

,,  Aniline 
Citras,  3  to  12  gr.. 
Cyanidum  . 
et  Hyd.  Cyanid.  ... 
Gelatin 
Ichthosulphol 

lodas  . . 

Iodidum,  av.  1  gr. 

,,  Ionisation... 
Laetas,  i  to  3  gr. 
Margosas 
Oleas 

Oleo-Stearas 
Oridurn,  3  to  10  gr. 
Oxychlor. 

Oxyphosph. 

Oxysulph.  . 

Permang . 

Peroxid.  ... 

Phenol-para-sulphonas  .. 
Phosphid.,  1/20  to  1/3  gr 
et  Potass.  Cy.,  to  I  Sr 
Salicyi.,  1  to  5  gr. 
Silicas  ( =  Willemite)  .. 
Steams 
Sulphanilas 


Page 

183 


99 

99 


99 

99 


99 

99 

99 

99 

99 

99 


55  & 


...  839 
...  739 

...  616 
...  598 

...  826 
...  829 

827,  999 
...  828 
289,  290 
...  829 

...  831 

...  827 
...  827 

...  827 
827,  829 
827,  278 
...  278 

...  828 
...  828 
...  461 

...  829 

...  504 

...  834 

...  828 
...  290 

...  828 
...  843 

...  603 

...  603 

...  828 
...  830 

...  830 

830 
278 
496 
19 
690 
828 
830 
333 


99 

99 


.  604 

309,  278 

Sulphas.,  1  to  3  gr.  tonic, 

10  to  30  gr.  emetic, 

831 ;  Antiseptic  Power, 

278  ;  Spray  in  C.S. 

Fever  ••• 

Sulphate  Uterine  Points 
Sulphide  “  Active  ”  ... 

Sulphocarbolas  ...  19,  240 
Sulpho-ichthyolat 

Tannas 

Zinc  Valerianas,  1  to  3  gr. 

ZingPer,  5  to  15  gr.  ... 

Zircopia  •••  . 

Zi^mann’s  Decoctions 


99 

99 

99 

99 

99 


fciseptic 


646  & 


831 

831 

332 

278 

504 

96 

826 

895 

58 

884 

13 

264 

637 

76 

13 


LONDON  AND  REDHILL. 
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